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Phiysicochemical Evaluation of Fruits of Some Sudanese Da-
te Cuiltivars

Khalifa T. Ali' and Osman A.Sidahmed?
Faculty of Agricultural Sciences,
University of Gezira, Wad Medani

Sudan

Abstract

Fruit samples of 12 date cultivars were collected at the beginning of the rut-
&'y and tamar stages for physicochemical analysis. Physical and chemical cha-
_raclers showed significant (P < 0.05) differences among cultivars. The data ob-
tained from physical characters revealed a decrease in all parameters studied
from rutab to tamar stags except dry weight which increased from rutab 1o tamar
stage. Chemical analysis indicated smalt armounts of ether extract, crude fiber;
crude protein, and ash, while sugars predominated. Total sugars as welt as re-
ducing sugars were higher in the tamar stage than ai the beginning of rutab. Su-
crose conieni was higher at the beginning of rutab stage than at tamar stage. In
general the majority of date cultivars investigated were found to be of the soft
date type characterized by the dominance of reducing sugars.
Key words: Date-palm: Fruit; quality.
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Introduction

Dates are a stapie food in many desert areas. Their high energy value and
good storability make them an ideal crop in places where they can be grown
(Rygg, 1977). In general, dates are considered to be a good source of sugars
{Hans, 1935). '

Sudan, like most other date-palm-growing countries has its own indige-
nous date cuitivars. The long, hot, dry summers with low relative humidity make
Northern Sudan an ideal location for date palm culture. Production of dates in
the Sudan was estimated at 116 thousand metric tons (FAQ, 1983).

The suitability of date cultivars from the consumer's point of view are usual-
ly evaluated according to time of ripening, yield, storage quality and consumer
preference. However, physical and chemical characteristics of fruits formone of
the most imoortant criteria for the evaluation of cultivars. This study was carried

“out to obtain more information about the physical and chemical properties of 12

Sudanese date cultivars at two differeni stages of development. Such informa-
tion will improve the existing meager literature and provide a basis for future re-
search on postharvest, composition and/ or processing aspects of dats.

Materials and Methods i

Date truit samples were collected from the cuttivars Barakawi, Gondeila,
Bentamoda, Deglet Noor, Asada, M.W. Lagai, M.W. Khateib, Madina, Bureir,
Zaglouli, Umhat, and Sultani at rutab {(when fruits begin to soften at the tips} and
tamar (when fruits are fully cured) stages in August and September 1984, re-
spectively. .

The palms were 15 years otd and grown in the Nuri government orchard, fo-
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cated in the Northern Region of the Sudan (Latitudes 20° N). The region is cha-
racterized by fong, hot, and dry summers, with low relative humidity which make
it an ideal location for date palm production.

The trees were spaced 8x8 meters and arranged in a randon:zed block
design with three replications. Fruit samples, each weighing one kilogram werte
picked at random trom different bunches on the tree and from strands licated on
different parts on each bunch. The samples were placed in perforated plastic
bags and taken to the laboratory at the Facuity of Agricultural Sciences, Univer-
sity of Gezira, Sudan, for physical and chemical analysis.

External characteristics of fruit including length, width, length/width raiio,
weight, pulp weight, seed weight, puip/seed ratio, pulp dry weight, and moisture
content were determined. Fruit color at both stages of development was asses-
sed and recorded visually. The sampies were dried and ground into fine powder
for chemical analysis using a food blender.

Ether extract (crude fat), crude fiber, and ash content were determined by
the standard methods of ACAC {1970). Crude protein was determined accor-
ding to Mitchell (1972). Reducing sugars were estimated by the cuprimatric me-
thod of Netson (1944) as modified by Asatoor and King (1954). Total sugars we-
re estimated by Nelson's modified procedure (1944). The ditference between
the amount of reducing sugars before and after hydrolysis was taken as the
amount of non-reducing sugars,

Resutis and Discussion:
Physical Characteristics

The data presented in Table 1,2,3 and 4 showed significant differences bet-
ween cultivars in fruit physical characteristics which included fruit size, weight,
pulp waight, seed weight, pulp/seed ratio, pulp dry weight, and moisture content
at both stages of development.

Fruit size, which was presented as fruit tength, width, and fruit-length/width
ratio differed greatly among the cultivars.. The cultivars Barakawi, Bentamoda,
and Gondeila showed no significant differences in fruit length. However, they
produced significantly (P < 0.05) longer fruits than the other cultivars. The culti-
vars M.W. Lagai and M.W. Khateib produced fruits significantly (P < 0.05) lower
in length/width ratio as compared to other cultivars. Madina produced signifi-
cantly (P < 0.08) heavier fruits followed by Bureir, and both were significantly
heavier than the other cultivars; while Umhat produced significantly (P < 0.05)
lightest fruits. Significant differences in pulp weight, seed weight, and pulp/seed
ratio were observed among the various cultivar. Madina gave fruits with signifi-
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cantly (P < 0.05) heavier pulp while Umhat produced fruits with lighter puips.
The cultivars Zagiouli producad fruits with significantly (P < 0.05) heavier seeds
than the other cultivars. Minimurn pulp/seed ratios were given by Zagiouli, MW,
Lagai and Asada.

Significant variations in dry weight and moisture content were observed
among the various cultivars, Bentamoda significantly (P <2 0.05) produced the
higtiest dry weight and Usnhat prodisced the lowest. The highest moisture con-
tent was produced by Asada and the lowest by Bentamoda (Table 2). During the
tamar stage all the physical characters revealed a decrease in all parameters
studiad compared to the rutab stage except dry weight which increased during
the tamar stage (Table 3, 4). Variation in fruit characteristics of the date cultivars
studied were expected sincg mostof them were chance seedlings and geneti-
cally heterozygous. Differences in date fruit characteristics were reporied inde-
pendently by Mohamed et al. (1983) and Sawaya st al. {1983}

Although the relative size of the fruitis a varietal characteristic, yetit may be
influenced py poller number, number of fruits par bunch or palm, and soil mois-
ture content (Nixon, 1950). nadeguate irrigation was reported (Abu-Khalid et al.
19821 to reduce fruit size. Dowson and Aten (1862) reporied differences in fruit
size between varieties and within a given varisty, and that the ionger diren-
=ions and the heavier weights ware characteristics of fruits at Khalal (color bre-
ak) stage and the opposite was true for dates af tamar stage. Rygg (1977) repar-
ted a decrease in moisture content as fruft ripened.

Chemical Chavaciers,

Crude fat content (Tabie 5) was found to be significantly (P < 0.08) different
among and within investigated cultivars al the two stage of developmant. Crude
fat ranged from 0.14 to 0.60% al the beginning of rutab stage and from 0.11 to
C.41% attamar stage. Asada produced significantly the highest and Gondeila
the lowest amount of fats at rutab stage, while Deglet Noor gave the highest and
Rentarmoda the lowest tat content at tamar stage (Table 5). The fat contents re-

“parted in this investigation were comparable to those reported by Yousif et al
(1982) and Sawaya et sl (1983). _ -

Crude fiber contenis (Table 5) of fruits from all cultivars were high at the he-
ginning at rutab stage and decreased as fruits ripened. Crude fiber ranged from
1.7G 10 8.00% af the baginning of rutab stage and from 1.30 to 4.08% at tamar
stage. Significant differencas (P < 0.05) belwesn cultivars were observed at
both rutab and tamar stages (Table 5). These results were similar to those re-
ported by Yousi et al. (1882) and Sawaya et al. (1583),

Ashrcontent of fruits (Table 5) showed significant differences between cuiti-
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wvars and ranged from 1.81 10 3.34% af the beginning of the rutab stage and from

1.37 10 2.81% at tamar stage. Haas (1935), Yousif ot al. (1982}, Saways et al.
{1983}, and Baangood and Ahmad {1884) reported simitar findings.

Crude protein contfent (Table §) ranged from 2.40 to 4.068% at the begin-
hing of rulab stage and from 1.25 10 2.52% atiamar siage. Thase results werein
agreement with Yousit et ab. (1082}, Sawaya et al, (19831 and Bangood and Ah-
mied (1984},

The significant differances observed in crude fai, crude fiber, ash.con-
teri and crude orotein among the investigated cultivars could be attribuiad to
variations i culiivars, since they recelved simitar cultural practices and were
grown unclar the same dimatic and envirenmentad conditions. _

Todel sugars, reducing sugars and sucrose {Table §) were calcuiated on
dry weight basis, Total sugars varsd from 58.72 10 91.87% at the rutab stage
afid from §9.79 to 84.78% attamear stage. Heducing sugars rangad from 14.94
o DB.88% at rutady stage and from 36.87 © 83,75% al tamar sisge SHucrose
cortant varaed from 21.82 10 68.05 ai ruiab stage and from 1.2510 58 13% atLa-
mar stage. These results indicate that total sugars as well as reducing sugars
were higher at tamar stage than al the beginning of rutab stage, while sucrose
content was higher at the begitning of rutab stage than at tamar stage.

i hag been reporied by several investigators (Osman and Boulos, 1977,
Hyag, 1977; Yousif et al., 1982; and Sawava ef al., 1883) that sofi dates contain
highar quantiias of reducing sugers and lower quaniities of sucrose than serni-
dry and dry types. The sugar content of the investigated daie cultivars revealed
that the cultivars Asada, M.W. Lagal, M.W. Khateil, Madina, Bureir, Zeglouli,
Umhat and Sultani had a high content of reducing sugars (62.92-83.75%) and a
iow content of sucrose (1.25-7.92%) at the tamar stage. Consequently, these
cultivars could be clagsified as soft date types. However, Osman and Boulos
(1977} reporied that MW, Lagal and M.W. Khaleib had the advaniage of being
raisin-dried and treated as dry cultivars. Al the tamar stage reducing sugar con-
tent of Barakwi, Gondeila, Bentamoda and Deglet Noor cultivars were relatively
smah (36.67-56.67%) while sucrose content was high (15.21-58.13%) (Table
B}, and they were, therefore, classifisd as dry types. Daglet Noor was categori-
zed as a semi-dry date type by Bygg (1977 and Ostman and Boulos (1977).
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Tubte & Ethor extract {tats), Filirg, Ash end Proteln contant (dry weight basls) of twolve date cultivars prown in Kus (Nort-
hurn Region), Sudas,

Ether Extract 7 Crude Fibar % Ash% Protein %
Cullivar A T 3] T R T A T
Barakawt D.48ab 0.03000ed 2.13h 1.63«f 294¢ 241a 292 2928
Giondaila TLide D2 4.5%d 2.88c 2.58a 2.21de 3.4ab 2.92a
LieglatNoor .45ah éta 5.850 1.88¢ 1.91g 1.62h 2.10b 1250
Asada 4808 {a7ak 7180 3280 1.0%h 1.68h 3.44sb 1.88eb
MW, Lgai 058 031t a.a 1.30g 271d 2.24cd 3.02ul 1.35h
W, Kheteld (.38h 3 2.30gh 1.521g 1.84gh 1.70h 2.40b 1.25b
wModina D.44al? 2579 1.50ig 3.28a 1.868g J.44ab 1.86ab
Bureir d.47ab 1.76i 2.40d arid 2.4 4.058 +.68ab
Zegioul 0.i7¢ 1. 1faie 5082 4.08a 3.14b a0 2.0 1.88ak
Unhat G.20c 0.800e0% 4.50d 297¢ 2411 2.12ef 2.6 2408
Sullani 0.5 0,320 3330 1.850 3.3a 232bc 4.06a 1.28b
03340

5. & 0.0490 0.472 0.0066 0.0868 0.294 0.028 0.3167

- R = Beginning of riab stege.
- T == Tamar stage.

- Mean saparation within coluring is by Duncan’'s multipie test al 5% level.

Within a column means with the same letter in commaon do not differ significantly according to Dun-
can's mutipte range test,

Table 6. Total sugars, reduning sugars and sucrose (dry welght basls) of twelve date cultl-
vars grown in the Sudar,

Fotal Sugars % ReducingSugars % Sucrose %
Cultivay R R T R T
Barakawi 71.07d 7188 48.88b 56.67d 22.37e 15.21c
Gondeila 99.8%a G475 31.821 36.67f 60.05a 58.13a

Betamoda 75.23¢ 79.18h 35.87e 44,17e 39.26b 35.00b
egletNoor  56.72¢ 7B 75h 14.94y 40.008!  41.78b 38.75b
Asada 65.87e 68.705¢ 41.50d 62.92¢ 2437de  6.88de
MW, Lagai 67.95¢e 70.84¢ 45.83bc  69.58b 22.02e 1.25a

M.W. Khateib  71.07d T5.00be 49.27cd 72.50b 21.82e 2.50de

Medina 657 .95 £9.7%¢ 44.27ed 66.67bc  23.68e 3.13de

Bureir B85.976 88.54a 58.88a 86.67a 27.08cd 1.88e

Zaglouli 67.95e  7292bc  4593bc  66.67bc 22.02¢  5.84de

Umhat 67.952 72.92bc  4593bc  67.92bc 2202 5.10de .
Suitani 88.775h  9167a 50.88a 83.75a 20.88¢ 7.92d

SE & 0.9631 2,258 1.1874 1.78 0.8835 1.7728

-~ R = Beglnning of rutab siage.

- T = Tamar stage.

- Mean separation within columns is by Duncan’s mulliple test at 5% leval,

Within a column means with the same letter in common do net differ significantly according to Dun-
can's multiple range test.
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- Evaluation of some exctic date-patim cultivars for bunch and
fruit characteristics at “iKhalal” stage grown under North In-
dian conditions

N.S. Mchra, K.8. Chauhon, N.R. Codara and R.K. Godara
Dept of Horticuftnr Haryana Agriculture Uuin.

ABSYRACT

Six date-palm (Phoenix dactylifera L.} cultivars grown under North indian
conditions were evaluated for their bunch and physico-chemical fruit characters
at “Khalal” stage. The minimum and maximum mean temperatures during har-
vesting period (August) were 22.8°C and 38.8°C, respectively. Shamran cultivar

N.S. Nahra, K.5. Chauhan, N.R. Godara and R K, Godara.
Dapanment of Horticulture.

Haryana Agricuttural University.
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racorded the highast average sumber of bunches per paim {(13.7) whareas zaidi
cultivar ad the lowest number of bunehes (7.0). The average bunch weight was
the mawamum in pagiowd {12.27 Kgy and the mirdmum in Shamran (4.42 Kg).
Thiree cudivars viz., Hillawi Khadrawi and Zaidi were found to be short stranded
whereas, riQ!Q§'| Nled;om and Sharnran wers long stranded, The number of
strands per hunch and number of berries per strand were highest in zaglou and
lowest in Hillawd. The frulta of all the culiivars were yellow in colour except ihat of
zagloutwhich ware rad. The fruits of Fillawi were comparatively vary sweet in ta-

ste and the rest wers s The fuits of cultivars Medjool and Shamran
weare astingent at dfska stage. mo avarage weight of fruit was maximurm in
Medjcol (18.57 ¢). foliowed bv zagtoul and Millaw! wharwas it was minimum in
zaidi (6.47 Kg). The cultivar Millawl producad the fruits of best quality with hig-
fest T.85.8 {29.1%). marinum reduning sugars (76.13%) and lowest acidity
{0.12%). Thofm'nv of culiivars Hiiawi and Fhadrawi aving neghigible amount of
sucrose were confirmed 8¢ sofl tvpe dales and the other four cultivars contai-
ning higher proportion of sucrose wore categorisad as semi-dry type dales.

IRETRODLICTION

Date-pabm (Pheonix dactylifera L) 1s not yet cultivaied commaercially in any
part of India. The wilim grooves of seadiings are, however, found growing in the
coastal beit of Western india since long which indicated the possibility of suc-

essful date cultivation in sore parts of the country. Hence during 1854-6260
me good varieties from UL 8. A, frag and other Middie-East countiies were ifiro-
duced in india for the first rne to explore the possibility of their commercial culti-
yation in selected paits of Northern- Western india. The performance of these
ptdntatlorm have besn salisfactony and now on the basis of various climatic pa-
rameters and availability of waler resourcas, the gotentist date growing regions
of India have boen identified (Parsek, 1), At presant thers are 34 known culti-
A § e, of which g are availahle af Higar '(Hawana} in Narth
iz which i§ ohe m“ e setetiad centres for date-palrresearsh. Unlike the
Middé-Eastopiniriag, the fruits do not attain full nperﬂng-m this cenire and are
.:,geﬁ;hmily'hdwe sied at K‘iaial '-;Iri’}u io uwc}ld dgg du.e io t.l”‘iSi.lit}g rain and

FIVP repm%m fve }Jam. o abholt To- :y sar ai}ta ofeach of the six culiivars
RO al e xp@s’ﬁ*&m& Ji’t,h&’{f ot ihﬁ nghitete Wi Lf;i sthad far weording ob-
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servalions on various bunch anddruit charsoters,

The date ware recorded on nurnber of bunches per plant, weight of bunch
characters such as lengih of bunch, length of bunch stallc, number of strands per
brinch, average tength of strand and humber of berries per strand.

For recording observations on various physical and chemical fruit charac-
ters, ten samples of 25 fruits each of all the six cultivars were taken at Khalal sta-
ge. The fruils were harvested in the month of August when the minimum andthe
maximurn fmean temperature weree 22.8°C and 38.6°C, respectively. The total
soluble solids (T.5.8.) were determined with the help of hand refractometer.
The fruit samples were analysed for moisture, sugar and acidity using A.C.A.C.
(1) procedures. The astrengancy and sweethess were evalualed by organo-
leptic tests.

RESULTS ARD DISCUISSION

Bunch Characteristics: The date on various bunch characters are given
in Table 1. The number of bunches per palm varied from 7 to 14 with the maxi-
mum in Shamran and the minimum in zaidi, pareek and Muthana (10) have also
reported the highest number of bunches per paim in Shamran. The average
hunch weight was maximum in Zagloul, closely followed by Medjool and the mi-
nirnum in Shamran. The cutlivars Medjool. Zagloul and Shamran were categori-
sed as lang stranded with longer bunches and larger number of sirandsper
bunch, whereas the other three cultivars wers found to be short stranded, carry-
ing smalier bunches and lesser number of sirands per bunch. The number of
barries per strand were maximum in Zaglool and minimum in Hillawi. However,
Chohan &t 2l (2) recorded maxirmum nuraber of fruits per strand in Hillawi and
the minirmunt aunch number and number of strands per bunch in Medjool.
Physical fruit characteristics: The data in Table 2, show that fruits of afl the
cultivars wera yellow in colour at iKhalal stage, except that of Zagloul which were
red. The fruit of Shamran had pinkish flush. Hussein et al (4) classified eighteen
Saudi Arabian dale cultivars onthe basis of colour at Khalal stage and observed
hat the most reliable character in identification of date-palm is the colour of the
berries. .

The shape of the fruit is another important characteristic on the basis of
which alf the six cultivars could easily be differentiated. The fruits of Zagloul we-
ra ohlong in shage whereas that of Khadrawi were ablong ovate. The berries of
Medjool were oval and that of Zaidi were ovate. The other two cultivars i.e.
Shamran and Hillawi ware having oblong fruits but the fruits of Shamran were di-
stinet by the pregencs of a curve in middle. one one side of the fruit. The shape of
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we feuit apex was round in Hitawi and Khadrawi, whare eas in others i was ta
pering. The hagse was sfighily prominent in alf the cufiivare except Shamrar
where it was prominent.

in argenolertic rating indicated that fruits of Hillawi were very sweatin tasie
at Khaial stage, wherses thal of Khadrawi, Zagiow! and Zaidi wera {ons swest.
The fruits of Medjon! and Shamran were raied as astringent. The weaighit of the
frult ranged from 6,47 g i Zaidi to 19.57 ¢ in Medicol. Tha highest lergth of the
fruit (4.87 cm) was chiained in Zagloul, closely followed by Medjool {(4.78 o)
and it was found 1o ba lowest (2.26 cm) in Zaidi. The breadih of fruil was maxi-
mum (2.77 cm) in Medjool and minimuin in Zaidi. The seed weight was almost
equal in Mediool {(1.25 g) and Zaglow! (1.24 g} but it was lowest in Zaidi (0.5 g).
The seed tength was maximum (2.60 cm) in Medjool, followed by Hillawi (2.4
em) and Zagloul (2.32 cm). whereas it was minimurr in Zaidi (1.65 cm). The
width of the seed was recorded maximurm (0.9% cm) in Medjool and minimum

(0.67 cm) in Shamran
Most of the characteristics of cuitivar described in the present study are in

confirmity with the earliest woik done in India (2,5,8,10) and the studies perfor-
med in fragq and in the United state of Ametica (8). The slight variations in the
physical fruit characieristics of the date cultivars could be due io influence of va-
rious cultur al practices like polien source, thining of fruils etc. and envirorimen-
tald factors.

Chemical compaosition of fruits: The total solubie solids (T.5.5.) conieni
in six cultivars variad from 19.7% in Medjoa! to 28.1% in Hillawi {Table 3). The
TS5 values were slightiy ess than those obtained by Kaira and Jawanda (5) in
the same culiivars.

The T.8.8. values of Khadrawi and Zaidi reported by Mohammed et al. {7}
were more wheteas in Hillawi T.5.S. values were fess than reported in present
study. The acidity was highest in Zagloul (0.1£%) and lowest in Hillawi {0.12%).
The date fruits have been reported to be slightly acidic {Ryge. 12} and high acidi-
iy is often correlated with poos quality. The mioisture coment of the cultivars va-
ried from 66.60% in the Khadrawi to 77.70% in Medjool. The lower moisiure
contentin Khadrawi is arindication towards the faci that it s ieast suscepiible to
damage by rain and high humidity as reported by Nixon {2), The total sugancon-
tent was recorded to be highest (72.00%) in Hillawi and Sharan but lowest
(69.17%)in Zagloul. It is evident from the data that reducing sugars were the do-
minant from of sugar in ali cuttivars, Only two cultivars, Khadrawi and Hillawi we-
re found to contain less amount of sucrose al Khala! stage and can be regarded
as belonging fo the graup of soft cultivars. The other cultivars having higher pro-
portions of sucrose can be caiegorised as semi dry dates. Thase resulis corro-
borates the findings of conk and furr {3).
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Table 1. Bunch characters of six date-palm cullivars grown under North ndian conditions, (Hisar),

Sr. Mo. Name o No.olbunches Woight of tengttiofl - No.olsirands  Langihof o of bardes
cublivar (nei piard} bunch hunch {per Gunihy slrand (per sirand}
(%g) ) fem)

1, Khadrawi V.Y B 5.42 75.33 0.0 e 23.2

2. Hiliawt 114 4.64 &RE7 38.7 203 22.0

a. Medjoovl a.n 11.13 130.07 46.2 356 Ly

& Zagioul 10.0 12.23 a7.67 §3.0 8.4 32.1

5. Lo 7.0 8.55 78.87 85.7 26.5 26.4

3] Bhamran a7 4,42 106,10 a7 40.3 1.3

C.0 atspurcen) 27 1.33 9.12 3.6 29 36

C.0.al 1 percent 3.8 1.86 12.70 5.1 4.1 &1

Table 2. Physical characiers of truits of six date-paim cultlvars grown undar Norh indian condition (Hisar)-

e 5. hNo MNama of Colour of Shape Shape of Rase Tasle Rag content

culibvar frunt of fruil Apax
1. iChaciraw Yoiiow Oblong- Faund Onligue Sweet Average
avale slighliy
prominent
2. Hillawi Yellowr Qb-long Round Flat, Vary gwest Liitia
lightly
prominant
3. ktedioot Yeliow Oval Tapering Flat, Astringent liltlo
slighily
promingnt
4. Zagloul fad Qblong- Taparing Sligivily Sweel Mich
ohligue praminent
6. Zaidi Yellow Cvata Tapeting Stighily Sweal Little
promineny
6. Shamran Pinidsh Oblong Tapering Prominent fustiingenl Average
yellow

Table 3. Chemical characters of frutis of &ir date-palm cultivars grown under Norih indien conditlon (Hiear).

5. Name of Pl:ysicalc}haracters Chemicalcharacters
Ne. cultlvar Walght  Lenglh  Breadth Weight Lenglh  Breadth TSS Acidity  Totai Reducing Non- Moisture
of offr. of fruit olsaed  of olsesd (%) (%) sugars  sugars  Teducing (%)
fruit uil{em)  {em} {0y seed (cm) {%) (%) sugars
() {om) (%)
1. Khadrawi 9.93 a.55 2.25 .73 2,06 037 22.1 L83 7767 74,00 A87 6660
2. Hillawi 14.27 4.47 238 .96 2.49 0.79 281 20 79.00 7613 2.67 73.07
3, Medjco! 19.57 4.78 277 1.26 2.60 0.99 19.7 gdar 76.27 65.07 1010 7170
4. Zagloul 16.47 4.87 2.39 1.24 232 0.90 213 87 G3.17 G2.00 717 7959
& Zaldl 6.47 3.26 2.04 0.58 1.65 0.78 227 160 72.03 56,33 15.7¢ 70.59

G. Shamran 10.00 4,05 2141 0.63 218 0,67 25.0 A2t 7600 G8.73 10.27 73,15

Cc.D.al5% 2.38 0.51 Q.09 0.21 0.28 0.07 3.0 0.054% 435 4.30 3.94 5.85

CD.at1% 334 - 0.71 0.13 0,29 0.39 0.10 41 0.049 810 £03 5.63
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LEAF NUTRIENT LEVELS OF YOUNG DATE PALM TREES IM
RELATION TO AGE
A.S. AL-GHAMDI AND G-HUSSAIN

Daie Palm Research Center, King Faisal University, P. 0. Box 380, Al-Ha-
sa, Kingdom of Saudi Arabia.

ABSTRACT:

The objective of this study was lo delermine leaf age effect on leaf mineral
composition of young date palm rees (phoenix dactylifera L.). The experiment
was carried out in field on 17-different date cultivars grown on sandy soif with
drip system of irrigation at Date Palm Research Center, King Faisal University,
Al-Hasa in 1985-86. Leaf samples were collected from randomly selected trees
at 3 months interval. It was found that Mn, Fe, N and Ca showed significant in-
creass, while Zn, K, and Na decreased significaintly with age. However, P and
Mg did not show age effect on their concentration and were inconsistent. The
different date cultivars showed significantly different response on the uptake of
vatious plant nutrierts from soil. A poor correlation existed betwesn plant nut-
rients in soiis and estimated in leaf at different ages. A definite relationship was
found arnong different slements on their uptake with age and discussed for app-
lication of balanced plant nuirients. '
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INTRODUCTION:

Krowlesge of plant nutrition s imgortant to predict plant nutrient neads. £f-
fects of soil pH (SManpaa, 1982), soil maisture {HMutchinson, 1970), soil texiure
{Lucas and Knezek 1972), and soil temperature (Rufty, et. al. 13¥9) are repor-
ted to have some bearing on piant nutrients availability in soif and cause diffe-
rent respense of plants towards plant nutrition. Various plant species are descri-
bed to influenca the leaf mineral contants in date palm {Al-Whaibi and Al-Ack-
hat, 1284, Al-Whaibi, 1983; Nagat and Ishii, 1980; Raas, 1947; El-Shurafa and
Nagei, 1979; and Reuther, 1948). Racently, Al-Whaibi, 1983 has explored so-
e mineral aspects on two date palm cultivars. Seasonal charges in macro-ele-
ments in the foliage of date palm leaves are also stated (Minessy et. al. 1974,
and Shawky and Mougheih, 1874).

Since date palm {(phoenix dactylifera L.) is one of the major truit crops inthe
Kingdom of Saudi Arabiz and grown over 90% of the cullivated area (Nixon,
1654}, it is, therefore, imperative (o study the mineral nutrient status of this tree
grown under arid climatic conditions. The expetiment was initiated to fing outthe
feaf mineral cont s at different ages to develop a comprehensive fertilization
program for date paim. This paper summarizes information on the leal mineral
contents of seventeen date palm cultivars in relation to leaf age and describe the
corretation beiween plant nuirients available in soil with those determined in da-
te palm leaf.
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MATERIALS AND METHODS

The prasent experirnent was initiated in March, 1385 at the Date Palm Re-
search Center, King Faisat Universily, Al-Hasa. The experiment was liad out by
following cormplete randomized desighn with thres replications. Three frees 4-5
years ol were selected from each date palm cultivar (phoenix dactylifera L),
The date culiivars involved were Sukarat Yanha, Hilwa, Safawi, Rothana, Sha-
labsi, Habia, (Al-Madina Al-Munnawara) Shukul, Bumie, Qassab, Sifri (Bisha),
and Shahal, Raxiz, Mujnaz, Khalas, Shishi, Ghur, Hijall (Al-Hasa). All the trees
received the saime cultural and other managemaerit practices during investiga-
tion period.

Soll samples were taken fram 0-30 om depth under each tree about 30 ¢
away from the maln Runk two times during the experiment (first with first leaf
samples and the second with last leat samples when the date ieaf was conside-
red as mafurs). The soll samples ware air-dried, ground o pass through 2 mim
sieve and impattart soit physico-chemical propertiss weres detenmined (USDA
Hand-Bock No. 80, 1954). Available phosphorus was determined by extraction
with sodium-bicarbonate {Olsen at. al. 1954), total nitrogen was gdetermined by
micro-kjeldan! and available potassium by ammonium acetate method (Chap-
man and Praii, 1981},

For feaf analysis, a newly emerged leaf about one month old was selecied
and labelled from each palm iree and composited for three trees from each cuiti-
var. The same leaf of the same palm tree was sampled for subsequent analysis
o avoid any experimental error. Five leaf samples collected as leaflets were ta-
ken starting from March, 1685 through March, 1986 wiih a three months interval
in between each sampling. Eac  time, the leaf samples were collected leaving
the upper 30 cm leaf portion. However, the final leaf samples were talken from
the top because the leaf did not grow anyimore and considered as leaf maturity
age. Leaf samples were digested in a diacid mixture of nitric acid and per-chloric
acid (3.3:1 v/v), and analyzad foy Fe, Cu, Mn, Zn, Ca, Mg, K and Na using atornic
absorpiion spectrophotometer (Walsh, 1871). Phesphorus (P) was determined
by spectrophotometer and N by micro kjeldahl (Chapman and Pratt, 1961). The
data were subjected. to statistical analysis using different methods {Shedecor
and Cochron, 1967).
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RESULTS AND INSCUSSION

Soil Analysis

Sail samples collected from the experimental area were analyzed for the
estimaiion of physico-chemical preperties of soil as well as the initial and final
soil fertility level, This was done 1o correlate the plant nuirients available in soil
with those determined in the date palm leaf, The important physico-chemicai
properties ranged as soil pH (7.30-8.01), soil satinity (2.98-15.75 dshn™), So-
divrm adsorplion ratio {1.40-12.20), calcium carbonate (0.75-7.84 %1, Cation ex-
change capacity (2.45-4.20 me/i00 gm soil) and soll texture (sandy). Soil fertili-
ty analysis gave different rangas for different plant nuirient availbility in soit fike
for nitrogen (0.003-0.0302%), phosphorus {2.4-18.1 ppm), potassium {135-380
ppmy, Iron (4.0-6.4 ppmy), copper (0.20-0.68 ppm), Zing (0.74-4.78 ppm) and
manganese (1.04-3.38 ppm).

Effect of Age

The nulrient levels in date palm leaf were significantiy aftected by leaf age -
(Table 1 & Figures 1-2}. The average ranges for different microelements in palm
leaf werg 32.71-275.18 ppm (Fe), 2.24-4.86 ppm (Cu), 15.18-38.54 ppm (Mn}
and 6.2-16.71 ppm {(Zn). While the ranges for macro-elements were as follows.
N (1.092-1.48%), P (0.163-0.555%), K (0.169-1.494%), Ca {0.358-1.261%),
Mg (0.180-0.377%) and Na (0.018-0.0318%). it was found ameng the various
micro-elements that Fe, Cu, and Mn concentration increased with leaf age whe-
re as Zn showed significant decrease. These significantincreases or decreases
roight be due to leaf age, varying cliratic conditions and due to change in sea-
sons of growih. These resulis are comparable with the findings of El-Shurafa
{1984) who also found similar trends for micro-elemenis in date nalm leaf. The
behavior of different macro-elarnents was also variable, for example N, Ca and:
Mg increased significantly with age while Ma and K decreased significantly. This
variation in leaf mineral content could be due to ion competition present in the
ptant giowth media. However, the P contents of date palm leat were inconsi-
stent or leaf age had no effect on F uptake. It is possible that plant absorbed all
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the P required jor its development at early stage and later on the uptake was no-,
minal. The resulis regrrding macro-siement agrae wiih those of El-Shurafa and
Nagai {1974), Mineasy et. al. 1874, Reuther (1948), and Shawiy and Mougheth
{(1974). Thay stated that N and i decreased with age while P decreased or did
not respond (0 age. However, the M contant of date leaf showed increase with
age in this investigation. These variations can be ativibuted to varietal selectivity
aned or the plant growth conditions as siated by Maas, 1947 (Figures 1-2).

Effect of Cultivars

Thie various cuitivars showed significantly different response on the uptake
of piart rutrienis from soit {Table 2). The average ranges for micrg-elemeants
and macro-clements obtained i the daie palm lsaf of various cultivars were as
follows. Fo (130-193.4 pom), Cu {2.625.38 ppm}, Mo (17.2-47.4 ppm}, Zn
(7.34-14.42 ppmy, N{1.160-1.838%), P {1L.270-0.385%), K (0.808-0.812%), Ca
{0.832-1.107%), Mg {0.280-0.410%}, and Na (0.018-0.028%). This significant
varigtion amang the various ciltvars could well be attributed o varietal beha-
viour, plant age and agroclimatic conditions of the growing area. The results are
comparakle with those of Al-Whaibi (1983), Al-Whaibi and Al-Ackhal {(1984),
Nagai and ishit {1980} and Minessy et. al. {1974), who expressed similar views
ragarding minersl uptake by different date pakm cultivars.

Relationshin between plant nutrient avaifability in soils and plants

The ragiegsion analysis was run to find out the relationship between plant
nutrients available in soils and those determined in the plant leaf. The R? multi-
plied by 100 gives the percent variation in plant nutrients caused by their pre-
sence in soifs, The coefficient of determination (R?) values range from 0.01 to
$.16 which is a very poor relationship. This poor relationship could be due to
poor initial soil availability for these plant nutrients (Table 3).

it is concluded from the experiment that there is a great differences in re-
sponse (o plant uptake for essential plant growth elements. This informationis a
valuable tool in determining the plant nutrient nieeds and also to help program a
balanced fertilizer for young date palm orchard in the Kingdom.
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Table 1. 8zxn Minaral Goanpos/ion of Dete Paim Leat with Aga,

Leal Age Fe © Gu Mn Zn N 4 K Ca Ma Na
(raonin) PN ppm ppM ppm - % % % % % %
t 32N 2.24 1516 1200 1002 0.5558 1.454 {.358 0.1803 G.0319
4 201,94 3.85 22.00 1671 1.326 0.163 1101 0.6587 0.374 0.0274
7 161.40 450 30.29 076 1355 0.210 D.661 1105 0.377 0.0240
10 H5.41 3.50 3047 8.82 1460 0318 0.210 1.206 0.359 &.0180
13 273,18 4.86 30.54 690 1.484 0.364 0.169 1.261 0.55% 0.018¢
Mean 176,93 3.87 26070 11.04 1,343 0.322 0.727 4923 0.3392 0.024
50(0.08) 0.452 0.024 0.223 0S¢ 0.005 0.004 L0116 0.0601
CV. % .280 AT 0.054 0475 0.182 0.623 1.109 c.an
St Dav. 8.810 0.945 8.968 375 0156 0.153 0.573 .388 0.085 0.005
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Table 2. Woean Minars! Componiion of Dale Palm Lasf b Ditfersat Cultivare

Varisty Fa Cu Mn n N P i« Ca Mg Na
PR pom ppti ppm % % % Y % %

Sukarat'Yanba 167.2 A.07 7.2 14.42 .48 [ 0.754 0.921 0.320 0.025

Aublaa 181.0 a3.94 4.2 1043 1104 0.270 (0.634 1.107 0.282 omg
Hifwa, 1934 5,38 PR 1246 1.244 0.304 0.658 D.832 0.954 0.022
Safawi 1754 353 13.6 11.82 1.2368 0.324 .60 0.928 0.530 o022
Rothana 4794 4.0 8.4 1192 1.54% 0322 0.700 .12 0364 0.028
Shaiabt 1726 4.38 290 12.92 1.464 0.320 0.780 0895 0.410 04820
Shahwl 165.2 310 M4 [ACH L3318 D.%1 0635 1.02% 0374 Q.026
B 1924 60 Hse 2.80 1312 0.270 0810 18T D.358 0.02¢
Gaggab 1822 208 33.6 8.40 1.476 0.288 0.792 Q.867 6.322 0.029
Sifri 1914 262 268 9.03 1.160 C.278 0.452 0.684 0.336 08
Shahal Wea 3.52 8.4 8.34 1.359 0.368 0.740 0.546 £.304 0.022
Aaziz 1778 252 w02 1130 1.444 0.380 0.720 1.011 0.386 0.025
hujraz 182.0 368 Pa R 10,98 1318 0.253 0.620 0.629 5310 0.024
Khalag i67.2 3,56 AT4 11.38 1.524 0.364 D.614 1.014 0.374 0.022
Shishi 168.6 .54 428 8.04 1382 5.344 0.758 0.962 0.280 G023
Ghur 1500 3.78 32 ti.02 1.328 0,238 0718 1.044 0.280 0.028
Hilak 155.4 A.88 41.8 10.52 1420 0.348 Q378 0.697 0.288 0.022
daan 176.9 .68 0.8 10.69 1.344 0.324 0.729 Q.827 0.334 0.023
150 (D.05) 2075 0.58 6.63 2.08 0.051 0.044 0.10% Q.048 0012 0.003
CV.% 1711 23.0 2775 28.08 5.57 20.01 20.31 T.80 5.18 2013

Tabia 3. A® Values for Relationship of Plant Nutrients in Solls and Plants.

Nutrient Co-efficientofl  Coeflicientof
Correlation(r) Determination (R?)
P G.37 .14
N o5 0.02
K 0.26 Q.07
Ca 0.24 0.06
Mg 0.22 0.05
Na 0.10 0.0
Fe (.39 0.16
Cu 0.34 012
Mn -0.10 0.01
Zn 0.34 0.12

253



LONGENTRAT IO [ppe)

o 8

JBHANSR S GUIMEG

LMY (IS

SN TRA

o}

VIR Cprad

T LI
A

LIS

i

S

.3

-

Lﬁo

£.5 AL-GHARMDH ot-ol

-\lcq o

CONCENTRAT LON { ppmd
] = o

48!

Li

o

LOMENTAITT T B}

B o8 B @& B & % E b

{SAUNUR Y TRIINES

£l

254

AV 0L EGILVIA H] avZi Wivd 3LVH AC ROIIISOdmDD 'TNIINIK WAVER 7 SEndiz




Leaf Nutriant lavel

M
o WBNESIIM o HNIM
e o v .|'
e . [ \
.?’ e
£
b
B
I
M —
! ' N Ty 4 ; ] [
8 i FERITE (S
] ¥
o NiTHEEN '/,Ar‘,_....--
‘__,_..__.,A/
< . " N ! ] i ' [l
RGT LTBt FUATE MRS
Wt \.'_:
o} o CRCIM & PHOSAHORAB
- L
e
ot e
I‘.
,‘E R
I
g P
i -
o,
e
|-.‘L: y * % T2 S.uu: n ] 1= 13
PRI LT BRI RS ;

FIGORE 2: MEAR WINIRAL COMPOSITION OF DATE PALYM
LEAF Ilﬁ\ RULAYION T ACE

12
“o
n



AB AL-GHAMD ¢al

AESPONSE TO REVIEWERS COMBENTS

1- The initia! age of leat is guantified snd talen 4s one month,

2- Soll analysis, os desiied, is shifterd 0 e Results and Discussion seciion,

3- The missing referencas are intiuded.

4« The ragults regarding differant culiivars were analyred statistically and inclu-
ded in the tast,

- The introduction is revisad and expanded to clauify the objectives,

&- Thie sclentific nams of Date Palm iz endorgsd,

7~ Thiz point is clarified in the Maierials and Maethods section, please, The le-
aflets were taken from sach leaf leaving the upper 30 om leaf portion.

8- Necessary changes are made as desired.

9- The title of a table is always given at the top to siate the table contents. ltis a
common and standard praciice being followed anywhers in research papers,
SO W& 0,

10 Title of figures are shiffted 1o the boltom,

11- Figures are changed and redraw as painted out for olarification

12- Thougt: it was one of the study obijactives but it was found after analysis that

it is not possibie at this siage o provide a fertiiizer programm based on the
rasuits of this single study and this could be misteading. Flence it was men-
tioned at the end of introduction section that this paper surnmerizes the r:.-
sidis only for leaf mineral contents in relation to age and describe corrslaticn
hatwaen plant nutrients in soits with those detarmined in the Date Paim leaf.
Howaver, it is regrettecly mentioned that the Tertitizer programming is still
one of the main objectives of the Date Palm Research Center &t King Faisal
University, Al-Hasa, Saudi Arabia. This cbjective shali be accomplished
whar nore « ata is available from the nutritional studies in progress at the
Cenior on Daie Fatm,
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HESPONGE T BEVIEWERS COMMENTS

1-The authors are fully aware that the resulls from any research siugy araal
ways better if obtained sver a period of more than a year. Since the main aim
of this study was to follow the plant lea! growih and determine the correspon-
ding ohangas in mingral corderds of any til the leaf maturity age. Since the
prasent study ook mars than a yaar peviod and covered all the reasons (ie.
Spring, Surmmaer, Autumn, and wintet}), Hance the authors are of the opinion
that in mast of ihe nuiridonal studies, involving orchard frees such as Date
Faim. The piant and soil sampies are taken on & particular season most likely
at fruitmaturity stage. Because the plant needs are optimum at this stage and
determines the mineral excess or deficienny in plands. Therefore it was
thought that the amourt of data so collectad is enough to canclude the plant
leaf minerai contents at different ages. Also with the increase in ags of plant,
ita nutrient and othae nesds for ontirmurn growth are likely (o change,

2~ As you might be aware that the reguired amount, of tertiiizer to any crop or
Ipant is not applied as e single dose buk always preferred in split applications
depending upon ipant growth stages. Mence it was considerad important to
determine leal mineral contents at three monihs interval of age because the
plant growth is significait in three months period of time. This is also quite cle-
ar from data in Table 1 which shown that leaf mineral contents vary with age.

3- One of the maln objective of Dale Palm Research Centeris to develop agerm
plasm for different Date Paim Varieties grown all over the Kingdoim of Saudi
Arabia. These varisties are grown here from different regions of Saudi Arabia
for adaptation ahd growihy performance under the climatic conditions of Eeo
stern Province of Saudi Arabia. Hence these different varieties from different
regions were inctuded in the study to deveiop basic information regarding
their nutritional behavigur. Furthermore we did not study and describe diffe-
rence among varietios of different regions.

4- The leaf samples were taken as leal lsts and clarified in the Material anc  Ae-
thods part. .

5- His mentionad in the text thai the leat samplas were fakea from the same leat
of the same tree and replicated thiee imes within each cuitivar.
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Effects of Gamma Ray on Callus Culiures and Asexus! Em-
bryogenesis in phoeniy dactytiforas L.

M8, ORIAR
Faoufty of Agriculiere snd Blology
MNuciser Regsarch Conter P.O. Box 765 Baghdpd-IRAQ

. ABSTRACT:

The effect of gamma irradiation on callus growih and asexual embryogene-
gis in the date palm was investigated. Callus fresh weight was increased with in-
creasad doses of gamma ray up o 10Gy, and declined afterward. A 2-{old in-
crease in the number of asexual embryos was aitained following ityadiation with
10Gy, Cultures exposed to doses as high as 100 Gy lost 50% of their morpho-
genic capacity to differantiate into asexual embiyos. Banding pattern of protain
and esterase isozymes were diffarant in caili that received different doseas of ra-
diation, suggesting a possible mutation induction. Work is in progress on the re-
generated plants to verily the variations. The epplication of in vitro mutagenesis
to plant breading is also discussed.
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INTRODUCTION.

Cne of the major applications of plant cel, lissue and organ cutiure lies in
the field of plarit breeding. Severaltechnigues havebeen. © .. wuland utilized
for different purposes in piant improvement. Such techniques include cell su-
spension, calius, protoplast, embryo, ovule, ovulary, pollen-and anther culture,
as well as in vitro ferilization (15). Recent adances achigved in thess techni-
gues haVE BEEN RECENTLY REVIEWED (17). Mutagenssis in vitro offers
great advantages to the geneticist and plant breeder, who can treat millions of
isofated cells, callus tissue or somatic embryos as individual mutable units and
select for a rare variant in few petri-dishes or tast tubes, Itis now possible to in-
itiate callus culiures virtually from ail plant species. lt is necessary, therefor, to
obtain more knowidge of the various parameters that mustbe considered when
this technique is used. Stich parameters include the type and amount of radia-
tion, the environmental conditions before, during, or afier irradiation (temperatu—'
re, light, oxygen, etc.) and the ontogenetical stage of the irradiated calls inclu-
ding ploidy level and phase of cell cycie (8). Following irradiation, tha develop-
ment of a screening system that allows the identification of mutated cells, is of
prime interest. All of these factors should be caretully considered when irradia-
tion is to be used for mutagenesis in vitro, Few authors have reported on their
atterpts on application of cell and callus cultures in developirig salt (11) drought
(7} and pesticide {1 9) resistant plants. However, regarding the use of radiation
in mutagenesis in vitro, the few data in the literature show that this area has not
been explored greately. Variant plants were obtained following irradiation. of
phaseoulus vuigaris callus (4) Nicotiana tabacum anthers (5,16) and Anthirrip-
um majus cell suspensicn cultures {20). The objective of this mvestugataon isto
determine whether solid mutants can be achieved followirig gamma irradiation
of calius cultures of the date palm.

Materials and Methods

Callus cultures were initiated from ovule segments excised from a 2
months-old-immature fruits of phoenix dectylifera L. “Zahdi” cultivar. Following
surface sterilization, they were dipped in an antioxidant solution (100 mg/1 citric
acid + 150 mg/1 ascorbic acid} and transferred to culture tubes containing cal-
fus initiation medium that has been praviously revised for the date paim (18).
This medium was supplemented with kinetin (2mg/1); 2,4-dichlorophenoxyace-
tic acid {2,4-D} (10mg/1} and NaH,pQO,. H,O(170 mg/1). Callus was initiated on
such medium foifowing 8 weeks of incubation at 27 + 1°Cin the dark. The calius
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was subouBured, st 8 woeks intervals 1o increase s guaniity.

Frashiv subeuliured callus was irvadiated with ,1,3,10,30 or 160 Gy from a
So-06 eource at 4 rale of 13.2 Gyfmin, The irradisted cailus from each tregiment
was theh divided into 0.5g pleces and cultured on hormone-free rmeadium to sti-
midlate the inifiation of asexuat ersbryos (20). Ten culiures were initiated for
sach dose and thay were kept under 16 h daily exposur to 1000 Lux light and 27
4 100, Calhus fresh weight and number of asexual embryos were datermrined
folfowing 2 months of incubation. Caltus fresh weight was determined by weig-
hing each culture, while the number of embryos was clunted following transier of
the content of each cullure tube o a petridish containing distilled water, The em-
. bryos were teased apart and counted with the aid of a 10X magnification under

the microscope. protein and isozyme analysis of callus culiwres and asexual
embryos were conducted by electrophoresis on a 12% polyacryiamide gel. Me-
thods of extraction, ge! preperation, electrophoresis conditions and staining
proceduras of the gels have been reported in detalls elswhera (6,20).

Resuits and Dlacussion

ihe tirst observed phanomenon on irradiated calius was the pigament de-
valoprent. Unirradiated callus had white creamy coior. Development of brown
color in the iradiated callus was observed with increased dose of irradiation.
Cuitures received 1,3 and 10Gy developed very light brown color in few cells. At
30Gy, 50% of the culiures showed the development of brown pigmentation,
while at 100Gy, all cultures turned brown, with the exception of few ceiis that re-
mained e i color.

Calius frash waight was also affected by irradiation (Table 1). A very stight
raduciion was observed at the 1Gy level, but increased afierward untill 10 Gy,
where the callus doubied its fresh weight foliowing one month of incubation. Se-
vere reduction in callus fresh weight was observed at 30 and 100 Gy. Similar
patiern of callus fresh weight change has been reported for Citrus sinensig (22).

fresh weight may be vaused by inhibitior of RNA, DNA and protein synthesis (9)
or through altering hormonal contants of the cells by irradiation (14).

The effect of gamma irvadiation on embryo initiation and development is
summarized in Table 1. The highest number of embryos and numbar of germi-
nated simbiryos was chiained following irradiation with 10Gy and decreased the-
reaftor. Similar observation has been reported in Citrus (22) where gamma irra-
diation caused marked stimulation of somatic embryogenesis; the maximum ef-
fect being observable at a 160 Gy dusage. The effect was doubled when the me-
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dium was irradiated. Kochba and 2p/egedRoy (12) examined this phenomencn
further, using habituated callus grown in a medium devoid of growth substan-
ces, and discovered that irradiation of both callus and medium did not further sti-
mulate embryogenesis. Rao et al (20) subjected stem axplants of Antirchinum.
majus'to gamma irradiation and observed active proliferation, leading to callus
formation followed by high degree of embryogenesis. increased organogenesis.
was also ohserved following gamma irradiation of Nicotianatabasumealius (13).
This stimulative effect of irradiation on embryogenesis in date palm callus cultu-
res may result from inactivation of the endogenous auxin contents of the cells as
a result of irradiation (22). Such inactivation of endigenous auxin, coupled with
‘cell culture on auxin-free mediumm may have triggered the cells to shift from the
proliferation to embryo for mation state. The slight reduction in embryo number
observed at the 3Gy ievel probably caused by the insufficient inactivation of au-
Xin necessary 1o induce embryogenesis.

Protein and esterase (EST) isczyme analysis of extract from calli irradiated
with different doses showed a banding pattern different than that, of unirradiated
callus. The zymograms of protein analysis in callus (Fig.1} and asexual em-
bryos {Fig.2) shows that major changes in protein contents have been taken
place. Similarly the EST li system showed clear differences both in callus (Fig.3)
and asexual embryos (Fig.4) zymograms following gamima irradiation, and in
EST 1 system, to alesser éxtent. These changes could be genetical since enzy-
mes are gene products (21). Thus & is quite possible that genetic modification
has taken place in tha irradiated cells, thare-fore they are mutated. Protein and
isozyme changes following irradiation has been documented (1,3,10). These
changes could be due to increased enzyme and protein synthesis, transtocation
of enzyme, change in cell population and enzyme activity (1,2). Synthesis of
new enzyme in the cell could also cause an increase in enzyme activity, espe-
cially since an increase in protein content was observed in this study. More work
is in progress to isolate variant ptants foliowing transfer of such plants to the free
living conditions of the greenhouss.
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Effact of Gamma Ray or Calius

kY

Table 1. Eftect of gamims radiation on caltus fresh welght and ssexust embeyogenaele in phoenly ihcgy[b

toemd.
Irradiation Callug frash No. “voung” asexual  No, germinated Total No. asewnual
Dose, Gy waight, ma+ SE ambryos + SE, agoxualembiyos+  embryos  BE

N SE.b
1] 0.62:£0.03 366.00:£47.20 64.004+13.39 431.62+53.74
1 0.82+007 A34.¥5£123.46 33.50+13,42 460.50£134.87
<] 0.8210.05 280.11+£32.32 93.33120.54 365.86151.39
16 1,134£0.15 560.0.4:84,77 284.50-3:76.76 543.754148.72
30 0.59.£0.08 £92.711£39.94 60.85418.71 353.57:£54,36
100 0.594£0.08 227.66181.36 17.00+2.51 245.00£79.73

a: Represent all young ambryos In thedr early stages.
& Garmination = emergenca of toot or leaf.
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~ Caltus initiation, assxual embryogenesis and plani regenera-
tion in phoenix dactylifera L.

M.G. ORMAR
Faculty of Agricuiture And Blology
Muciear Regearch Centar, P. . Box 785, Baghdad-JRAQ

ABSTRACT:

Ovule segmants axcised from immature fruits of eight phoenix daclylifera
L. cullivars initiated callus when cultured on MS medium enriched with kinetin
and 2,4-3. Transfer of such caliug in hormonefras medium resulted I the initia-
tion of numercus asexual embryos, whicl eventually developad into plants. MHi-
stological examination of the asexual embryos revealed a tissue organisation
comiparable v that of the zygotic ambrvos. protein and esterase isozymes ana-
lysis of the asexually-derived planis resembeled those of the ma‘her plants,
suggesting their somatic nature.
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INTRODUCTION.

Ono of the major problems that harmpars date plam cornmercial expansion
is the slow method of asexual propagation by offshoots. Sesd propagation, on
the other hand, is not popudar since the genetic make up of the resultani plants is
uriknown, dus o the hatorozygosity usuaiiyencounteredin the date palm. Thus
developing a protosd for rapid clonai propagation of the date paim is of prime in-
terast,

Plant tissue culiure techniques have basn employed to clons s wide range
of plants, including fivambers of the pabnga {the palm famlly) such as Cacos -
cifera {4} and Elaeis gulenesis Jacq (12). Sericus attempts have been also con-
ducted to propagate the date palrs through inftiation of somatic smbryos (13,17)
or adventitious bud formation on eatlus cultures (2). However, application ot
such tachnigues is st limited to fow cultivars {21). A brief account on tissue cul-
fure propagation of tha date palm has bean reporied eartier (8). The objective of
this invastigation is to maniputate e respornse of spacific tissues in vitro, and
eiucidate the tissue culiure technigue as an alternalive mean of propagation of
the date plam. An othar alm of the investigation s 10 determing whather the re-
suitant plants are trud to fype and similar to their mother parent,

tnripan gresn frults from “Zahdi” cultivar werae collected 2 anxt 3 months af-
ier poliination. The fruits were rounded in shape and measured about 2.5-3em
in diametar. They were washed with running tap water and housahold doter-
gent, followed by 5 minutes sterilization in 95% ethanol. working within the con-
fines of a Laminar-air-flow hood, the fruits were bisected and their ovules exci-
sed. The mermbraneous psilicle surrounding the ovules was removed (o reveal
the germpore. Sections, about 2 mm?® from the endosperm tissue, presumably
surrounding the finy embryo, were axcised, dipped in the sierilized antioxidant
solution (150mg/1 citric acid + 100mg/1 ascorbic acid) and cultured on nutrient
medium. Microscopical examination of the excised portion did not ravaal the de-
veloping embryo, which was still In the very early stages of development, espei-
cally in segments excised two months after pollination.

Nutrient medium employed in this investigation composed of Murashige
and Skoog (8) inorganic salts, In additlon to the following (in mg/1). NaHPO,.
H30, 170; thiamin. HCL., 0.4; i-inositol, 100; adenine sulphate. H,0, 40; sucrose,
30,000; agar, 8,000; charcoal, 3,000 and N3 -furfurylamino purine (kinetin), 2.

- The effects of the auxins 2 4-dichlorophenciyacetic acid (2,4-D), indole-3-ace-

266




M.5. OMAR

tic acid {]AA) and 1-naphthaleneacets acid (NAA) on callus initiation was inve-
stigated at the 0,3,10,30 and 100mg/! lavel. preparation of nutrient media, PH
adjustment, madia dispansing and sterilization was conducted as describad in -
detail elsewhere (10}, Twenty cultures ware initiated for each treatment, and all
cultures incubated in the dark at a constant temparature of 27°C. Based on re-
suits obtained from the “Zahdi” expermens, one medium was selected and
used (o initiate callus and asexual embryogenasia in the other aeven cultivars,
namely Ashiasi, Khadhrawi, Khastewi, Barban, Makioom, Braim and Sa'ada,

Pieces of calius and the asexually-derived ambryos were prepared for hi-
stological examination. They ware fixed in FAA solution, dehydrated through
tortiary butyt alcohal series as described by Sass (14) and embeded in para-
plast. The samiples were then mounted to a rotary microtome and sectionad 12
thick. The sections were stained with lron hematoxylin (14) and mounted with
canada baisam. The slides were examined under the microscope and photo-
graphed for documentatican. For comparisan, the zygotic embryo oblained from
mature date palm seed was fixad, sectioned and stained as described above.

Protein and esterase isozyme analysas were also conducted in this investi~
gatior: to determine whethar the genotype has been preserved in the resuliant
somatic embryos and asexually-darived plants. preteins and isozymes were ex-
tracted from catlus cultures, somatic embryos, asexual plants and their female
parent according to Al-Jibouri et al {1). Polyacrylamide gel {12%) preparation,
alectrophoresis conditions and sthining procedures were conducted as deseri-
bed in details by Hameed (6). Esterase isozymes were developed aocording 10
Torres.and Tisserat (20).

Reasulta

1. Callus initistion, Asexual Embryogenesis and plant Regeneration: Deve-
lopment of ovule sagments in vitro was relativly siow. No sign of development
was observed on the 2 months excised ovules during the first 8 wesks of incuba-
tion on any type of media. Soon after, explants cuttured on nutrient media enri-
ched with 10 mg/1 2,4-D and 2mg/1. kinetin sholied the development of white
creemy callus from within the germ pores (Fig. 1A}, This callus was Inftiated
fromthe endosperm tissue surrounding the repressed undeveloped zygotic em-
bryo. Such callus was then propagated by subculturing it, at 6 weeks intervals,
on fresh medium of the same composition (10.mg/1 2,4-D + 2 mg/ kinetin).
Transfer of such callus to hormone-free medium resuited in the initiation of as-
exual embryos, which appeéared as many small white, root-like growths emer-
ging on the surface and from within the callus cultures (Fig. 1B). The somatic
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smbryos were chasseienzed by a multitude of sizes and shepes, soms of which
can be asen in Figure 1C. Following another & weels of incubation in hormone-
free msdium, woll developed plants with good root and shost systems were
achieved (Fig, 1D). This cbservation {calugenesis and aubsequent agsiual am-
bryogenesis) was encountersd basically in the medium snsiched with 10 mgh
2,4-D. Howsver it wee also obsdrvad at other concentrations of 2,443, tto
iessar extont. Inclusiicn of 3 mo/d 2,40 In the culfuem mediuny slightly reduced
callus inftistion and sebsequend embrycgenesh, (Teble 1) but conosnirations
higher than 10 mg/1 were toxic, and 30 ma/t 2.4-0 was sufficient (o regress ¢a-
lugenesis in 50% of the culiures (‘[abie 1). I fevy cultures, two typas of morpho-
genic responses wore observed such as those observed at fhie 10 mg/t level
where the same cultires inftiated calius, asexus! embryos, and their zygotic em-
brye also germineted. '

No responge was oblained from binlusion of JAA In the culture media, while
only 30% of the explanis infiiated catlis in the prasencs of 30 mg/ NAA. when
this calius was removed id tha normens-free madium, only 20% of the cultures
initiated soimatic embryos.

As for ovuie segments excised 3 months after poliingtion, smbryo germina-
tion was ohserved in few cultures, white the mejority did not respond. However
callus infiation and subsequent asexuat embryogenasis was obaerved irvonly
two treatmsnts (i.e. © mg/1 2,4-D and 100 mg/t NAA). In both casss, only 20%
.of the cutiures initisted callus followed by asexual embryogenesis (see Table 1.
for 2,4-D). Thus, the medium that contained 10 g/ 2,4-D and 2 mg/t kinstin
was selecled 8 the rmost suitable medium for ovuiar callus initiation, and hoy-
_mone-free medium for friggering of somatic embryogenesis.

The efficiency of such medium to induce calius injtiation in ancthar seven
date palm cultivars was tested. All tested cultivars responded to this medium
and initiated callus. The parcentages of cultures producing callus, and amount
of callus produced in eéach culture varied among tested cultivars. These obser-
vations are recorded in Table il. On the other hand, the amount of catius initiated
from each cultivar was variable (Table il}. The Maktoom cultivar initiated excep-
tionally high amount of callug (910 mg per culture) followed by Saédsa, which in-
itiated about half that amount of callus. Khastawi initisted the least amount of
callus among al! tested cultivars. Transfer of such callus to hormone-free me-
dium resulted in the initiation of asexusl embryos which further germinated and
developed into complete plants.

Transfer of the asexually-derived ptants from the test tubes {(hetrotrophic
conditions) to the free living (autotraphic) conditions of the green hause was
successful. This process was conducted gradually by transferring the plants to
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liquid media containing 0.01mg/1 BA {NS-benzylamino puring) and 0.1mg/1
MAA to improve shoot and roct develepment, resgectivaly, The plants were then
individually irasferred to 1G-cm pols containing sterilized peatinoss: va;rmaculi'-
te mix (1:1.ratio) and covered with polysthylene bags for throe weeks. They we-
re watered as needed and administered 2-3 sprays with 1% penlate fungicide
as negded. Figure 2 shows a well developed tissue culturederived date palm
sesdling grown under the green house conditions far & mornths.

8. Histological Examination

Numerous growth centars were abserved along the margins and the cen-
ters of the callus peices. Such centers consisted of tiny smali cells thal are easily
distinguishable frorn the larger, highly vaculated cells of the calius (Fig. 3A). The
cells of the growth centers stained more intensely than the callug cslis and con-
tained distinctly prominent nuclei, suggesting their metistimatic nature. When
these centers were transferred to the hormone free medium, they apparently
developed into asexual embroys. Metistematic cells with shoot apex, cotyledo-
nary shoath, as well as waif racognizable vascular tissues composad the major
structures of the asexual embrvos {Fig, 3B). The median section of a mature zy-
gotic embrya is shown in Figurs 3C. The similarity in morphotogy of zygotic and
asexuaily-aitained embryo is evidar.

I Biochemical Analysis

FProfein banding pattern of differont tissue extracts of date patm is shown in
Figure 4, The plants derived from somatic embryos showed a banding pattern
completely similar io their female parent, suggesting their somatic nature. Alt-
hough more heavily stained proteins were observed in the somatic plants, they
were lacated on the safme position and had the same retention time as determi-
ned by the ultrascan densitometer thus represent the same proteins.

When the same extracts were analyzed for esterase isozymes, similar ob-
servattons were obtained (Fig. 5). The esterase banding pattern in the somatic
embryos and the plants derived from them was similar to thai of their fernate pa-
rent, both in number of isozymes and their location. Scanning of the gels with ul-
trascan densitometer confirmed these similarities (Fig. 5).

Digoussion and Conciusion
This investigation attempted to develop a reproduceable tissue culture
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technigue that can be used to propagate the date patm clonally. In spite of the
considerabla amount of literaiure availabie on the tissue cutture of date palm, it
seems that ittha informations can be used inasmuch as the reported resulis are
contradicting (3}. Currently, there are thirea major methods that are widely used
for propagation of higher plants through tissue culture (7). One of these me-
thods, i.c. asexual embyyogenesis has been manifesied in 2 variety of plants
kelonging ic different genera and spacies (18). The suggestion of asoxual em-
bryogenesis in Elgeis guinensis, & member of the palrnea, was made by Rabe-
chault st af (12). Reynolds and Murashige {13} are credited with the first suc-
cesstul initiation of asexual embryos in date palin callus culiures. Their work
was successiuliy foliowed by Tisseral (17). in this investigation ovular callus
was initiated i eight date palr cultivars on amedium enrichad with 10 mg/1 2,4-
D and 2 mg/1 kinaetin. Such caitus initigted numerous asexual smbryos following
ransfer io hormone-treeimedium, which furthar germinated in a manner similar
1o the zygotic embryo. These resulis are in close agreement with others {13,17),
although lower 2,4-D concentration were used in this investigation. This varia-
tioh seem to depend on the cultiver employed.

The response of testad culiivars to initiate callus on the selected medium
can be grouped into 3 catagories. Khasiawi, Makioom and Saada may repre-
sent the “high responsive cultivars” while Ashrasi as the “low responsive culti-
var". Therest of the cuitivars (Khadhrawi, Brairn and Barban) can be considsred
as “intermediate responsive cultivars”. However it is noteworthy to mention that
the Ashrasi avules wera bigger in size than the other cultivars at the time of exci-
sion (2 months after poliination) and thus they should Do excised sarlier to ensu-
rer higher incidences of calugenesis. These results indicats that the avale ceils
of the tested cultivars are totipotent and this totipotetiality is different from culti-
var to another (i.e. khastawi is most tolipotent cultivar and Ashrasiis the least).
This totipotentiality was expressed in the form of callus initigtion and their sub-
sequent growth and developraent into asexual embryos. Further transfer of
such embryos resulted in the development of normal looking plants that were
established in the soil. _

Histolagical examination of the callus culiures revealed the presence of
meristematic centers which corresponds the meristemoids. Such meristemoids
are considered as the forerunner of organized daveiopméni (18). When the rdl-
lus was transferrad to hormone-free medium, these meristemoids developed in-
to organized structures in the fors of embryoids, capabia of germination on ap-
propreate msdium,

' Protein banding pattern has been used to classify plants and distinguish
between diffsrent species and cultivars (5). Isozymes, on the other hand, have
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bean suctessiuily .sei axgensus markers in date palm (20). In this nvestiga:
tion, it was possible to relate the somatic embryo, andtheir subssquent plants to
thelr parents based on their protelin and esterasedsozyme banding pattern. Se-
veral workers have atiempted to identify hybiid plants (16). somatic and zygotic
embryos {5) as well as tissue cultura derived plants (15) based on suchinforma-
tions. This is the first report on such attempt in the studied cultivars. itis, as well,
the only avsilable technique that cen be used now for rapid, early and sensitive
datermination of the genolypa of tissue culture derivied plants, Other enzyme
systems should be studied 10 allow wider application of this technique.

The process of caliug inttation and subsequent asexual embryoganesis
dascribad in this article can be adapted for rapid clonal propagation of the date
palm, in one atiempt, the number of somatic embryos initiated in ona transfer
was counied in the “Zahdi” cultivar. it was found that one gram of callus produ-
ced more than 230 somatic embryos in about 8weeks. The “Zahdi” cultivar in-
itiates about 458my of callue avery 8 weeks and it is intermediate in its caluge-
nesis capacity (see Table il for comparisonj. Therefor, millions of embryos can
be attained Ly this method each yaar. Such embryos can be germinated into
complate plants with appropreate handling. Thus this msthod can be used to
propagate the piam through tissue culiure, since tha nucellar origin of the rasul-
tant plants has been oatablished in this investigation.
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Table |. Effact of 2,4-0 on: callus Initiation and asexus! ermbryogenesis in phaosib daciylifera
L. ovule segmers. Origiost medis contained 2mg/1 Yinetin, T T

Type of Response, %

2.4-Deonc. 2months 3 months
mg/1 c* et G N G & G NR
0 28 30 30 20 209 P22 G666 O
3 10 10 50 30 U 0 333 667
10 100 100 30 0 0 0 66.6 334
30 50 30 10 0 o 126 875
0 0

100 0 0

775 1256 8756

C = Callus initiation

E = Asexual embryogenesis

G = Zyotic embryo germination
NR == No Response

Table il Calugenesis potentiat in seven phoenix dactylifera (L.) cuitivars. Original media
supplemented with 10 mg/1 2,4-D + 2mg/1 kinelin

cultivar cultures producing callus frech weight {mg)
catlus, % mean * SE {perculiure)

Khasiawi 100 170+ 40

Maktaom 94 .11 910 + 120

Saada 88.68 520+ 120

Khadhrawi 64.70 310 + 80

Braim 53.33 290+ 30

Barban 50.00 470+ 130

Ashrasi 30.78 430 + 150

Zahdi (control} 100 440 £ 120
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Lagend to Flgures

Figure 1; (A-D): Regeneration of plant rom callus x;u.l’(m’%_mfihe date palm, A
initiation of calius, B. initiation of asexual embivos.

Figure 2: Tissue cultwre-derived date palm, well established in the soll (5
months old).

Figure 3: (A-C): Histological examination of callus (8}, asexual (B) and Zygotle
(CY embryos of the dat palm SA = shoot apex, VT = vascular tissue, MO
= meristematic cerar and C8 = cotyledonary sheaih {(A,C, X 250, 8 x
400).

Figure 4: Protein banding pattern of tissue culture derived plant 2(C), assaxuat
embryo (D), the famaie parent {source of the explant); B, and a male culti-
var {A).

Fiy. @ 5: Estorase isozyme banding patiern and ultrascan densitometer picture
of the date palm. (A Hrough £ same as in Fig 4).
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CYTOPLASMIC INCOMPATIBILITY FOR SUSPRESSION OF
' Ephestia cautells
INFESTATION RATE IN SIMULATED DATE STORES

R.S. ANMED
Faculty of Agricultare & Blology,
Nuclear Research Center,
£.0. Box 765 Baghdad-lrag.

ABSTRACT:

Int a test population high dagree of replacement of Baghdad (B) strain of

- Epheslia caufglia (walker} was brought about by the imperted American (A)

strain of the sarme spacies when they were confined in equal mumbers for 13 ge-
nerations.

The suppxeqsuon affect of (A} males on (he percentages of date fruits infe-
sted with (B) strainina sumu!ated date store was evident, since it caused highly
significant decrease in infestation rate almost thmughoui the entire period of
storage. .

The incompatible (A) males fully competed wiih (B) maies on mating with
(B} females, when reduction in egg haich was taken into account.

" Although the effect of container sizes on the reduction of 865 hatch_was
statistically not significant, the competitiveness of (A} to (B) miales at 1:1 ratios
“seemed to increase as the container size increased.
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INTRODUCTION

Stnce the appearance of the preliminary data concerning the unidirectional
cytoplasmic incompatibility in Ephestia cautelia {(Walker} in American (A) and
Baghdad (B) strains, its imgortance in the genetic control of this moth was in-
stantly recognized (1-3,6). Consequently this phenomenon was studied intensi-
vely gither to replace (B) strain by (A} strain (5), or to suppress it by the reproduc-
tively incompatible (A) males (7.8). The present paper describes the eftective-
ness of (A) strain in replacing test population of (B) strain; the suppression effect
of incompatible (A) males on the percentages of date fruits infested with (B)
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strain adults; and mating competitiveness of (A) males to (B) males caged with
{B) females, at seven different ratios in containers of a simifar size, and at four
different rations, in containers of three different sizes.

MATERIALS AND METHODS

Replacing (B) strain by (A) strain: The effectiveness in replacing test po-
pulation of (B) strain by (A) strain was measured by confining simultaneously 10
pairs (10 females X 10 males) of each strain in a single fibisrglass cage (internal
dimensions: 40 x40 % 40cm) containing 2 kg laboratory rearing medium compo-
sed of 81% crushed wheat, 12% glycerin, 6% date syrup (dibis), and 1% dry
yeast by weight. Both sirains were reared and tested at about 25+ 1°C, 40-80%
relative humidity and approximalely 6 h light: 18 h dark cycles, with certain pre-
cautions against an egg-eater mite (10), Blaitisocius farsalis (Berlese) (Asci-

" dae), as determined by the Commonwealth Institute of entomology, British Mu-
seum {Natural History).

The F, late pupae were removed from the fiberglass cage using a piece of 2
cottonwool as pupation sites, sexed and keptindividually invials for emergence.
Twenty pairs of F, adults (20 females + 20 males) were randamly taken and put
in a similar cage under the same previously stated conditions to initiate a new
generation. This was repeated for 13 generations. In order to measure the chan-
ging percentages of the two crossing types, some females of nine generations
were mated (single-pair mating) to males of (A) strain and their cytoplasmic type
was determined accordingly (4). Also, males have been mated to females of {B)
strain then fettility or percentage of egg hatch was counied for each mating. If
the overall rate of egg haich was less than 4%, the male was considered to be of
(A) crossing type.

Suppression of the Iraqi {B) strain of £, cautella by repeated releases of
cytoplasmically incompatible males in simulated date stores: Two small
stores were constructed simulating somewhat old country or terminal date sto-
res in Irag except that of some controlled environmental conditions (approx. :23-
28°C and 40-60% relative humidity). The dimensions of store No. 1 are: 2.38 m
long, 1.3m wide, and 2.95m high; while store No. 2 has the same length and
height but 0.98m wide.

Ten uncovered single walled cormmercial Standard Carton Boxes (SCB),
approximate dimensions of each are: 48.5 x 31 x 19 cm, with 100kg of untrea-
ted date, Zahdi variety of 1985 harvest, i.e. 10kg in each SCB, were loosely piled
in every store, as shown in Fig. 1. to allow enough space for released adult
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Cytophasmic incompatibitity
moths o invade the dry datas,

The initial rate of infested dates was 3.79% with no tive insects whatsoever
when 1008 date fruits ware 1aken at random and carafully examined.

Ther: 30 palrs (3G maiss + 30 females) of E, cautella (B) strain + 300 in-
compatible (A) males were released in store Na. 2, toltowed by adding 300 (A)
nales when adelts just starled to emerge in the stores. Also, 306 more (A) ma-
les were added two times 1 and 2 months Tater, respectively, making the total
adgied (A) males gqual 1o 1200 males in addition to the 30 pairs of (B) strain in-
itially reteased In this store, Whereas 30 (B) famales and 30 (B) males only {that
is 30 pairs) were released in store No. 1 10 serve as & control. The main problem
encountared is that (A) fsmales should be strictly avoided, otherwise a replace-
mient of (8) strain by (A} strain could occur as described eartier.

Releases were carrmed oul onihe same day as 10 5C8Bs with dry dates were
maced i each store. The reduction in the percentages of infested date fruiis is
taken as a maasure lor supprassion of the (B) strain infestation activity. Therate
of infested daiss with larvae, pupae-dead or alive-, or merely with insect frag-
menis ar irass, has been determined by examining 1.5 kg {Ca. 180-210 date fru-
its) frora every BB 37, 68, 80, 123, and 158d, raspectively, after the first relea-
ses of adult moths were made. Thus, about 15 kg of date have been taken out of
each slore at & time and carefully exarnined,

Comparative mating competitivensss of {A) strain males with (B} strain
males for (B) females of B, cauielia: Pupae of each strain were coflecied, se-
xed, and placed individually (or sometimes every 2-3 pupae of the same sex) in

small cotton-stoppered shiell vials (26 % 75mm) and teft for emergence. Adult

motns used in thase tests were lags than 24 h old.

In the 15t expetiment, after emergence males of both (AY and (B), and fe-
males of () strains were combined in the desirad rations in lantern globes (800
crn® gach) with mest sereens placed on appropriate crystaflizing dishes. Eggs
laid usually dropped through the sereen into the dish and were collected after 72
h. Then every 50 eggs were placed on a wet black fiiter paper. Hatchability was
counted 7 d afler incubation in 25 + 1°C and a relative humidity of 40-60%. Pre-
sence and number of spermatophpres were determined by dissectingfemales
as a measure of maling frequency.

tri this experiment (A) strain males were caged in the previously described
lantern globes with (B) males puly (B) females at the following ratios:- 0:1:1,
1001, 2001, A 81, 1501, and 25:1:1. Five to seven replicates {lantern
globes) were made for egch ration. >

In the 2nd experiment, under the same eoAd in s mentionedearlier, (B) fe-
males of E, cautella have been caged with both (B) males and (A) maltes, incon-
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tainers of 3 different sizes: 1.6-,3- and 5-litre bieakers in 6-14 replicales, The fol-
lowing ratios of (A) males: (B} males: {B) fernales werg used: ¢:1:1, 1:1:1, 4:1:1,
and 8:1:1. They were heifd in the beakers ior 72 b also, then eggs were collected
and percent hateh recorded.

Data analysis: The results were analyzed by analysis of variance (ANOVA)
with significance of difterences belween means was detarmined by Duncan's
multiple range tests (P < 0.05). Reduction in egg hatch was also determined as
a function of increasing strain {A) males foliowing exponential decay curve:y =
ap®, where y = mean egg hatch, and x = number of (A) males released (13).
Furthermore, the competitiveness of (A) and {B) males was calculated for the
different container sizes by the formuia of Fried (9.

RESULTS AND DISCUSSION

Replacing (B) strain by (A) sirain: The resulis depicted in Table 1 clearly show
the replacement of (B) strain by (A) strain as approximatety 90% of the total
nuimber of &, cautella adults of several cytoplasmically tested generalions (4)
were of (A; aressing type. This represents an increase in the latter strain of ab-
out 40% over the percentage of 50% (A) type of the initially caged parents (cf.
1st row of Table 1). I frag, such replacement might ocour in some tield ar stora-
ge populations as well if importation of dry-tood products infested with . cautel-
lahaving (A) crossing type is continued (4) to flow unrestricted.

Suppression of the lrag (B) strain of £, cautella by rapeated releases of
males with cytoplasmic mcompat:blilty “in simulated stores: The data,
summarized in Table 2, show the suppression effect of repeated releases at
certain intervals of 1200 (A) males of E. cautella (4) in simulated date store (sto-
re No. 2} containing 10 standard carton hoxes of dates (Fig.1} infested with 30
pairs of males and females of E. cautella Baghdad (B) strain, in comparison with
the control (store No. 1). In the former slore, the percentages of infested dates
were low in general thanks to the repeated releases of incompatible {A) males,
In this respect, the difference between store No. 1 and store No. 2 was statisti-
cally highly significant {p < 0.01) particularly in the first 4 intervals of date exami-
nation, that is 37, 68, 20, and 123 d, respectively, after the beginning of the in-
sect retease. Itis believed that continuai releases of incompatible males through
several generations migh bring about more considerable suppression of infes-
tation. Thus the incompatible males e@ vigsubstitute the use of sterile insect
technique which usually lowers the sexual competiriveness of treated insecis
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(7). Furthermore, it is assumed that any single date storage structure can be se-
parately treated, with perhaps one or few release sites per )lore; proviaad thal
an appropriate £. cautella sirain be obtained (12) to have a geneuc "mateh @
natural pepulations {11).

Comparative mating competilivenass of (A} steain males with (B) strain
males for (B) females of E. cautella: Data of the 1st experiment, ilustrated in
Table 3. show that at all ratios investigated {A) strain males fully competed, in
mating, with (B) males, when reduction in egg hatch was taken inte account, sin-
ce the actual percentages of reduction were almost similar to theoretical calcu-
latiors (14). Furthermore, the number of spermatophores produced (C. colurmn
No. 7 in Table 3) by males at all ratios ranged between 1.10-1.38 per dissecied
female, and showed no statistically significant differences in mating frequency
indicating somewhat that there are apparently no intrinsic mating barriers bet-
ween the two unidiractionally incompatible Ephestia cautella strains. In this re-
spect itis worthwhile ta mention that £. cautella adults do mate several times du-
ring their short titespan (Table 4). However, it seems that more ihan 60% of
them would male only once irrespective of the other circumstances shown in
Table 4.

Results of the second experiment show that strain (A} males appeared 10
have significant effect in bringing about a decrease in egg hatch (Table 5) of
stram (B} adults caged in comtainers of three different sizes at the ratios mentic-
ned in the Table. Generally, the mean egg hatchability followed an exponentiai
decrease with increasing numbers of (A} malzs of the form ¥ = ab*, where y =
50.0956e 9™ and 1 vaiue is equal to 0.91, v = 58.7173e °*** and rvalue is
equalto 0.97, andy = 58.7173e *'¥%%* and r value is equal 1o 0.84, for the diffe-
rent coniainer sizes, respectively (Table 5). Aithough the sifect of container si-
zes on the reduction of egg hatch was statistically not significant, the comipetiti-
veness of (A} to (B) males at 1:1 ratios, calculated by the formula of Fried {(9),
seemed lo increase as the container size increased.
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Fig.1. Simulated date store used in the present expaniment showing the arran-
gem@ﬁt of standard carton boxes with dry dates, a 5-litre beaker served as a re-
tease sie for £, cauteila adulls, and a thermaohygrograph monitoring temperaty-
re und Rumidity. :
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Table 1. Number of males and females of twe Ephaestia caulella crossing typas (A and B)
through 13 generations when inltially 10 pairs (parents) of each type were confinad in a ging-
le cage, then 20 pairs of each subsequent generatlons taken at random weors iransferredtoa
new cage, whila some adults from al generations (oxcept F4, F8, F11, and F12} ware indivi-
dually subjected to cytoplasmic analysis {4).

Crosses No. of " (%) ertite Total Mo. of suggestive
(single-pair mating) cyloplasmicafly adulls crassing fypein13
analyzed adulis {range) genevations and
Female x male in2generations inggensarations their parents
A B8
Parants < parants - - 26 20
{50%} {50%)
Fr-Frax A 4919 73.9-100" 419 62
(#8492 2gqs) 87.1%) (12.9%)
BxFi - F13 298" 20.0 -0.0 291 17
{45808 eggs (94.3%)  (5.7%)
examined)

a 100% (A} ternales was achieved in 8 females, and around 84-94% in F9. F10, and 13, Could
this discrepancy be altributed to sampling error and/or to sfight fertility "teadback” (2,3)7

Table 2. Efiect of repenated veloases at cettail intervals of incompatible males on the percen-
tages of infestod dates when commarcial standard carton boxes of dry dates placed in two
stores, where in store No. 1 3G pairs of _§~ cautelia (B) strain adults were released, and 30 simi-
tar pairs plus 300 incompatible males {A sirain) In store No. 2, followed by interrupted relea-
ses of 900 (A} males in the iatter store when aduits staried to emerge in both stores.

(%) infested dates in;

Samples exa- Store No. 1 StoraNo. 2 t Fruba-
mined after: 309 8x306B 2309 Bx30 a0 A bility of
{day} value Ior
‘ strain then + 90004\ strain {F}

37 32611273 107524865 9.85 <001 .
68 68204733 1208565 19.31 < 0.01

80 9137 %362 377321494 11.04 < 0.01
123 - 55.94 £ 14.78 7.36" < (:01
158 - 9223248 0.23" >0.8

-- Discarded due to very high infestation rate.
* tvalue was obtained by the last percentage {(91.37 & 3. 62) of store No. 1 as a control.
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Table 3. Mating competitiveness (% egg hati;h) ot an traqi strain (B) ol £, cautelia when cyto-
plasmically incompatible mates from America (A} were added at the ratios Indicated (actul
numbors}.

No. of each No.of No.eggs  Mean® Heduclion inegg Meari Mo, of sper-
strain repli- laidafter  haich haich{%){14) matoprhores! %
A d’ B8 c(' B cates 72h (%)  Ariual Theoretical
0:5:5 5 1349 74.13a 1.27 £ 0.57
5:6:5 ] 1657 36.55b 50.69 50.00 1.20 0.37
10:6:5 6 2268 36.54b 50.7%  G66.67 1.26 12048
20:5:6 6 2565 £42¢ 84.60 80.00 113+ 0.35
40:5:5 & 1754 2.39d 96,77 88.89 1.6 +0.4%
a0:2:2 5 i22a 0.82d 9890 9375 1,10 0.56

7

50:2:2 1313 1.59¢ 97.84 96.77 1.36 4 0.49

* Means foliowing by the same letier are hol sigrificantly different at the 5% level by Duncan's toul-
fipls range test.

Table 4. Total number of spermatophores detacted in Ephestia cautaila females which ware
dissected aftor: single-pair mating (1 g = 1 d) throughout their lilespan, mass reating {multipte
mating), or juat after baing captured in the field.

Typeot Mo, of (%) fermates with the failowing Mo.
mating temales of spermatophores:-

dissected 0O 1 2 3 4 5 & 7
Single-pair 220 109 641 205 18 2.7
Inthefield 220 168 682 141 (90
Multiple 410 151 632 138 27 32 1.0 0.5 0.5

Table 5. Parcent hatch of eggs lald by E. cautella Baghdad strain (B)females mated with both
#(8) males and cytoplasmically incompatibie American strain (A) mates atthe indicated ratios
placed in beakers of 3 ditferent sizes. Figures in parentheses are numbers of replicates).

Beaker size (litres)
No. of each strain

Al B By 16 3 §

0:5:5 72268(10) 6481a(12)  64.70a(18)
5:5:5 4410b(7)  33.18b(9)  50.72b(14)
20:5:5 1738c(7)  21.91bc(13) 21.04bc(13)
40:5:5 10.04c(6)  1582c(14)  1844c(14)

Mean percents in & column folowed by the same letter are not signifcanily ditferent (p > 0.05; Dun-

can's muitiple range test).
Mean within rows are not significantiy different at the above- mantioned level of confidence and test.

286




Oate pakv J§ {1)
published 1268

Past incidence in marketed date palm
fruits in Dutse, Kano Stale, Nigeria
C.l AISAGRONHE
* Department of Zocology, Universily of Benin,
ABSTHACT.

Date palm fruil samples from five markets situated in Dutse Local Govern-
ment are & warg mieroscosically examined every fortnight. Oryzaephitis merca-
tor (Fauvel) (Coleoptera © Silvanidae), Coccotiypes dactyliperda (Fabricius)
{Coleopters © Scolvtidae), Araecerud fasciculatus (Regeer) {Coleoptera : An-
thribae) and Plodia interpunciella Hubner (Lepidoptera : Pyralidae) were reco-
verad from infesiad fuuits Positive correlation was established belween percen-
tage nurnber of fruits infested versus percantage number of fruits without Calyx
{r == .5074""); percentage number of rults infested versug percentage number
of fruits with cracks {r = 0.4166"); percentage number of fruits infested with
frass, yeast and fragments versus percentage number of fruits without Calyx {r
= Q.4788™"); and percentage number of fruits infested with yoast, frass and frag-
meris versus peicentage number of fruits with cracks (r = 0.5548™°). These re-
sults show that carefully harvested and packed fruits with calyx ends still alta-
‘ched and vathout cracks have a lower percentage infestation than those with
cracks ana without calyx ernds attached,

bf.ﬁ-m wsd @\‘3.-,0 Luﬁg J..}uﬁn _)w té‘q ﬂby-‘gaj‘ | ,....'n-“
D BN
Lpard 2 ,0) palo dibloen o idona y pad Colasl duost o Csl.w ot
oiyzaophilis mercator, 4,31 S ikl g dd psin i~ Ady u...o}..,..a

o JL—«—M m’ Coteobypas daciyliperda, Araecerus fasciculatus, Ploala: :
Ly .«uwbm v g B gy (L il gl oy TG W
=0.5788 wJlsalls edall (r=0.4166 Azl Ll oy =0.5074 éo_ajt o
=0.5648 ikl teatily Hlaidl &b, o e s A8 S ML Glalr
(_g! ujm_g&WYi misgwiwﬁ t_,,:-’»-JLv d..aL...aH ulL;.oCL:;Mif g, T
flodl Ok dJlJ wwbwb m)mJLqu A mLo‘Yi A u“"""“u"‘.ﬁ'*"
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INTRODUCTION

Date palm fruits form an imporiant compoenent of the carbobydrate food of
many peoaple in the Northers paits of Nigeria.

Dry date fruits are commonly attacked by more than 12 insect species be-
longing to the Coleoptera and Lepidopiera (Hussain 1863, 1864}, Lindgren and
Vincent (1953) reporied four species of nitidulid beettes (Carpophiilus dimidia-
tus) (Fabricius) or the corn sap beetle, C. hemipierus {Linnaeus) also called fig
beetie or twe-spotied beelle; the pingapple beetie, Urophorus humeralis (Fabri-
ciug) and the yellow nitidulid, Haptoncus iutegius (Erichson).

Other insects reported by Elmer af at (1968) include the rusty grain beetle,
Cryptolesies ferrugineus (Stephens), the saw toothed grain beotle Oryzasphi-
tus surmarmensis Linnaeus and the Marchant grain beetle, 03 mercator Fauvel
as teeding on dates in storage and causing fruit spoiags in much the same man-
ner as the nitidulids, .

The "date-stone bheetie” Coccotrypes dactyliperda (Fabriciug) has alsa be-
en reported 1o ocour in the United Slates and Mexico (Stickney, 1850}, Algeria
{Teisseire, 1961), the cozstal areas of Libya (Martin, 1858), United Arab Repi-
blic (Bixten, 1920) and Israsl (Kehat ¢t al, 1966).

Fhis investigation was carried oul to determine the species of insects ihat
are deslructive iQ stored date palm fruits in Dulse locality,

MATERTIAL AND METHODS.

Five markets {Kachako, Shuwarin, Kiyawa, Laraba and Yadi) situated
around MFCR Dutse date palm substation were chosen. Two celiophane pak-
kaged- daie fruits weighing 1 kilogre mme each were randanily purchased from
gach ol these markets every tortnight. These nurchased packets were then con-
veyed o the laboratory, dissected and microscopically examined, for presence
or absence of insect infestation. As far as possibie all these market sampies we-
re examined within one week of the dale of purchase.

Collections were made of insect specimens found within the date fruit me-
socarp and the date seed. These insect specimens were preserved in 70 % al-
cohol solutions. The moth recovered was presrved diy and pinned up. Thay we-
re prepared and parcelied to the Comimon Commonwealih Institute of Entoma-
logy, London for iderntification.

Statistical analysis: Simple regression analysis was carned out Lo find the
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relationship between percentage number of fruils infested and percentage
rumber of fruits withous calyx; percentage number of fruits infested and percen-
iage numter of Fuits with sracks percentage number of fruits without calyx; and
also betwesn percentage number of fruits infested with yeast, frass and frag-
ments and peroentage number of fruits with cracks.

RESULTS AND BISCUSSIONS

During periodic examination of randomly purchased date paim fruits from
five markets in Datse local government area, the lollowing insects were found
feeding on the markedet fruits. They were identified by CIE London as follows:

Oryzaephiius mercator (Fauvel) (R. Madge and M. L. Cox determined) (Co-
ieoptera : Silvanidae).

Coccotrypes dactyliperda (Fabricius) (M. L. Cox determined) (Coleoptera :
SBeolytidae). This was erronecusly thought to be Poecilip sp as reported in NI
FOR twentieth annual report 1983, and fram earlier cbservations during this stu-
dy.

Araererus fagciclaius {(Degeer) (M. L. Cox determined) {Coleoptera : An-
thribidae).

Plodia interpuncielia Hubner (J. D. Bradiey determined) (Lepidoptera : Py-
ralidae). ‘

Oryrasphilus mercator: Plodia interpunctelia and Araecerus fasciculaius
were found feeding on the date mesocarp while Coccotrypes dactyliperda was
found puncturing and feeding on the date seeds.

The decreasing magnilude of relative o¢currnce of these pests were Q.
mercator > C, dactyliperda > Plodia interpunctelia > Araecerus fasticulatus.

Figures 1, 2 and 3 show {he monthly titals of larvae, pupae and aduits of O.
miercator, the most abundant of these storage pests, during the period January
1984 to March 1986.

Figures 4,5, 6, and 7 show the positive finear regression graphs of percen-
taga number of fruits infested versus percentage numbsr of fruits without catyx;
percentaga number of fruits infested versus percentage number of fruits with
cracks; percentagc numter of fruits infested with frass, yeast and fragments
versus percantage number of fruits without calyx and percentage number of fru-
its infested with yeast, frass and fragments versus percentage number of fruits
with cracks. Positive correlation (r = 0.5074*,0.4166%, 0.5788"*, 0.5548"") was
established hetwaen each of these parameters.

Only three species of insects of the order Coleoptera and one Lerdopteran
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were recorded as being destructive to marketed date palm frutis in this study.
Hussain (1963, 1964} reporied that dry daie iruits are commonly attacked by
-‘maore than 12 insect species belonging to the Coleoptera and Lepidoptera. Furt-
her investigation needs to be done to determine the range of pests of the date
fruits in Nigeria.

Figures 1,2, and 3 reveai that the insecis build up in population 2 to 4
months after the harvest (period of harvest, late Fabruary to fate Aprit). The peak
period of insect infestation was June and July for ali the larval, pupal and adult
stages. A second peak occurred in Octaber in the adult population, before « btai-
ning zero infestation levels during the off season, just before the peried of the
next harvest. Freshy harvested fruits were not infested.

The implication of the positive correlation gbtained between percentage in-
sect infestation and number of fruits with calyx ends aitached or without cracks
indicates that fruits should be carefully picked from date palm bunches after har-
vesting o that the calyx ends could remain intact. Care should also be taken to
avoid fruits getting cracked during drying, processing and packaging opera-
tions, Dowson {1982} similarly made these observations.

The implication of the time infestalion consequently sets in one or two
months after harvest and the monthly trend of insect infestation is that fruits
need to be protected against insect infestation, for iong term storage. Elmer and
Carpenter {1968) gave the advantages of fumigation of newly picked dates. In-
sect infestation is thus arrested and reinfestation within the packinghouse is
checked when dates are fumigated. Leesch et al (1982} indicated that Phospine
was an effective fumigant for the disinfestation of date fruits,

Ahmed et al (1982) and Al-Hakkak et al (1984) in different experiments on
disinfestation of cornmercially packed dates in standard cartons by ionising ra-
diation, indicated this to be an efficient and safe method. WHO (1981) earlierga-
ve an unconditional acceptance for date irradiation for the purpose of controlling
infestation of stored product insects using an average dose of up to 100 Krad.

This study reveals that marketed date fruits are seriously attacked by stora-
ge pests and highlights the need to protect date paim fruits against insect infes-
tat on for long term storage.
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Fig 5. % No. of‘;f‘ruits with cracks.
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BLACK R&T OF DATE FRUIT: a new post-harvest decay cau-
sed by Botryodiplodia theobromae

ibizo B. Omamor
Plant Pathology Eivision
Nigerian institute For Gil Palm Rasearch {(NIFOR)
P. M. B. 1030
Mear Banin Gity
Migeria

ABSTRACT:

A storage decay of date fruit is caused by Botryodiplodia theobromae pat.
Within 2 days of inoculation, the fruit segmerits were covered by grey mycelium
of tha pathogen and sporulation ocoeurrad 2 days later. By the 8th day the fruit
segments had turned black, thus rendering them undesirable. B, theobromag
however, has na effect on seed viability and the radicle was not affected butcan
drasiicaily reduce the amount of soluble sugars in the fruit.
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INTRODUCTION:

Date palm {phoenix daciylifera L. fruits are considered as high energy
foods due to their high sugar content and in addition, the provigion of vilamins
and othver nutrients (10) rmake ther an important factor in the diet of the peopla
of the Middle East as well as Northern Nigaria where date is commoniy grown
and consumed on a large scale. The retatively high proportion of sugars in some
date fruits, however, makes them padicutarly susceplible o infestation, Thus
Thislaviopsis paradoxa (2) Aspergillue niger, species of Helmmthasporium, Ad-
ternaria and Macosporiurn have been implicated as causing rot of date fruits.
However, isolations from decaying date fruiis Vl@!ubd sorne pathogenic fungi,
one of which was Beiryodiptodia theobromae pal. This fungus has besn repor-
ted to cause disease on numercus plants in the ropics {8). In addiion io causing
stem blight, it has been reporied t produce Irult decay of many plants including
banana {8} mango and cocao {31, 7 holmh B. theobromae hag been reported as
causing hieart rot of date palm (73, this is the first report of it causing date fruit de-
cay it storage.

MATERIALS AND METHODS

Source of the pathogen: The fungi ware got from some decaying fruits ob-
tained from the fruit store in Dutse and atso from some mariets in Kana Slate.

Isolation and identification of the fungi: Each fruit was surface sterilizsd in
0.35% calcium bypochiorite for imm and washed thoroughly i three changes
of sterite distifled water. A portion of the epidermis was peeled back aseptically
and a small piece of about 1mm? of the underlaying mesceaip was excised and
placed on potaio-dexirose agar (POA) and incubated at room tsmperature (27-
28°C) for 3 days. At the end of the incubation period, the different fungal colonies
that grew out from the mesocarp were putified and maintained at roorm ternpera-
ture. Samples of some fungi were sent to the Commaonwealth Myeological insg-
tute Kew for identification.

Source of fruit: Five month-old healthy, ripe and dey fruits were obtairied
from Dutse. Gut of the different types, light brown and highly weinkied variety
was used. in order to minimize variety response to the pathogen, all the fruits ca-
me from the same plant.

Pathogenicity Tests: Due to the high rats of contamination noticed during
the preliminary investigations healthy date fruits were first washed thoroughly
by using cotton wool soaked in sterile distilled water. These fruits were then sur-
face sterilized with 0.1 % mercuric chiotide for 3 min and then rinsed thoroughly
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in 3 changes of sterils distilled water. Each fruit was hen aseptically destoned
and slicad into 4-halves. These wers agaln surfacs sianlized as praviously sts-
ted but this time with caleitim hypochiorite (0.35%). Six halves were placed in
each of 15 storile conical flasks and ind of ihe invculunn adiusted o 1 > 0% pye-
nidiospores per milliliter was introducsd into each flask. The flasks were than
shaker 50 83 o distrithited the inoouluim evenly over s frult segments. Forthe
control. 15 flasks sach containing 6 pleces of fruk segments wars inoculated
with 1 mi steriie distifed water and shakan thoreeghly, The Tlasks wers then e
cubated at recom iemperaiura for 20 davs. At the end of the Incubaiion paricd the
pathogen was re-isolated and compared with the ariginat rganism. The expern-
ment was repeated twice.

Efiects ¢f the pathogen on iotal soiuble sugars of fruit. During the incubsg-
tion period, 3 flasks of each treaiment were harvested and the Anthrone method
(4) was employed to determing the leve! of the iotal soluble sugar in the fruits st
0.4,8,12,18, ardd 20 days of incculation. After drying the fruil ssgiments 1o con-
stam wi 3t 80°C, the fungal mycelium of the infected segments were rushed off
before the sugar analysis was done. The expetiment was repeatad thrice, A
graph of percentage amount of sugar consuined by the fangus against time in
days after inoculation was plotied.

Effects of the pathogen on 2ged viability: One hundred and twenty date
seads were surfage sterdlized as stated previously and soaked in sterile distilted
water for 24hrs. The water was then decanied and the seeds sterilized again.
Twanty seeds ware then placed in each of 3 conical Hlasks and inoculated with
1mi of the inoculum adjusted 10 3 x 10° pycniviospores per milliliter. Three
flasks of the coniral, each containing 20 seeds were inoculated with 1ml sterilé
distilled water. The six flasks were incubated at room temperature for a period of
21 days. The flasks were kept moist and records of percentage infection and
germination were kept, At the end of the incubation period, the chercular of the
ungerminated seeds were removed and the embryo plated on PDA and incuba-
ted at room temperature for 5 days. The experiment was repeated twice.

RESULTS AND DISCUSSIONS )

Four pathogens viz: Aspergillus niger, Botryodiplodia theobromae, pat.
{Heorb. IMi No. 283847, 283855} and species of Rhizopus and Penicillium were
isclated from stored decaying date fruits. Out of these Asperqiltus niger, Rhizo-
pus and Penicifium spp have been repoited before as date fruit rot organisms
(_ﬁ: About 50.04% of the infested samples analysed yielded A. niger existing
alone or in combination with Penicillium sp. About 30.25% vielded Rhizepus sp
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and about 19.71% yieldad B, theobromas. The seri-gry, daep purple colpurtd
frults appoared resistant 10 &, niger as this organism was not isolated from inie-
sted fruits of this variety. 8dso during the preflminary investigations, the pathoge-
migity tests cartdad out showed that this fult variety was indeed resistant i A nl-
Jer.

For this wiile up only B. thaot Brhromae was considered. Within 48hrs of ino-
culation, the fruit wqmamﬂ ‘had about 10% Infection cover., By thie 4th day the
whinle axtomal surtace was coverad by grey myoelia of e pathagen, butthe ra-
mifving mycelis had not gone desn into the infernal tissue. On the th day, pyni-
dia initlials wers evident on the cxlenal swiaos and the segments stared tur-
ning black. On the 5th day there was olear deccicuraiion of the internal tissue
and by the 28th day both the exdernal surfacs (plate 1) and internal tissue were
hiack indicating total deterioration of ihe frull segments. Ra-isolaitons from tha
inoculgiad fruit segments yvisided only 8, theobromas. B, theobromas has alse
besn reported 1o infest the off palim (68) and the coconut paim {unpublished data)
whare if causes pannsiiing and gumosis of the coconut.

irfection of the sasds was very slow and evan afies 21 days of inoculation,
only about 8.3% were infectad. infection was noticed particularly in grooves of
the seads whera some bits of the mesccam weare lefl. B was observed that whe-
re thera was an infection at all, the mycelia ramained superticial. This was prob-
ghiy tdtie 16 the hard nature of the endocarp which the pathogsen was unable to
penstrate, 3. iheobromae is thus not likely to be seed korne in date palm. Unlike
in seeds of ssedad banana where it grows desp inta the ased coat and micropy-
lar phug 50 as 10 be unaffected by surface sterilants (8).

Germination was obsaived in both the cantrol and inosulated seads at 13
days inocutation. By 21 davs, germination in the contral and inocutated seeds
was ¥7% and 76.3% respeciively. There is thus no significant (P = (,05) diffe-
rence betwsen the two treatiments. Also, there was no fungat growth grom the
plated embiyo of ungerminated seeds indicating that B. theobroimae couid not
penetrate the opercutum i infect the embryo. This confirms the views of many
authors (5) thai B, theobromae is a weak pathogen and only takes advantage of
mechanical injury. Thus B theobromae has no effect on seed viability. The ra-
dicle of the germinated seeds were aiso not infected.

The total soluble sugar avaitable in the contral fruit segments was found to
be 72.50% and there was no significant (P = 0.05%) deviation through..... ine
experiment. However, the total soluble sugar in the moculated fruit segmenis
decreased with time even though the externial infection cover from the 4th day
remained & 100%, (Table 1). This indicates that total colonization of the exter-
nat fridt surface was faster than that of the internal tissue and that the utilization
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of the sugars was dependend on the exient of the internal tissue colonization.

Thefirst part of the graph (between days 0 and 8) Fig. 1 indicates a period of
active ullization of the availabie sugars. This period corresponds to the period
of active vegetative growth {days 5-4) and the production of pynidia (days 5-8).
By tha 8th day there was a reduction ins sugars of about 74.72%,

B, iheobromag s thus an aggressive rot causing organism which renders
the aate frult otally undesirabis barely 48hrs after it has gained entry into the fru-
it isgue, These frults can thus not be marketed and this on alarge scale can iead
w2 considarable loss of revenue. Considsring the role of date frulls in jam and
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The Effects of B. theobromae on the total soiuble sugars in dry, brown,
highly weinkled stored date fruits

Time indays % Infection % Totalsoluble % Reduction
after inoculation sugars avaitable insugars
in fruits
0 ¥ 7250 00.00
4 100 51.25 29.31
8 100 18.33 7472
12 100 8.75 B87.93

16 100 3.50 9517
0.83 98.85

Plate 1: A. Date fiuit segment infected by B. theobromae
B, Control '
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Fig 1
The effects of B thectronse on fotal
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Susceplibiiity of Ephestia calideila larvae 1o Bacillus thurin.
giensis locat isolates
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0.0, BOX 765, Baghdad, IRAQ
ABSTRACT:

Five Bacilius thuringiensis isolates were bicassayed against larvae of

began during the ialer instar. The effectivhess of these isolates was even clear
i preveniing adult emergence from groups of neonate larvae fed on treated me-
clia.
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INTRODUCTION.

In the past two decades, among the entornagernony Bosions
ringiensis Barlinar, which was isclated for the tirst e from s orig
gasta 3 Kubnisila in 1911 and 1815, has received mush consideratic
insect pathclogisis and economic entornaiogists

B thuringtensis has a significant pathogeniciiy for 2 large
species belonging to different order (1,2}, Above aif, &, Hud
ently harmiess to humans, guile specific for ingect pest, pa Yy
Lepidoptera, and yet harmiess to crops, animals, fishes, parasias a
tors (3.

Asg a part of project intiated first ime in frag, five bacianiatisolzlos 2 DU
fied from infected larvas of Eglomyelois ceratonias and Zphesia caiidolla, and
identitied as B. thuringiensis.

The present study was conducted to measure the effectivness of these ba-
cillus isolates in controling larvae of t;phestm calidelia, a pest on dates in the
field and wearhouse {4.,5). B

MATERIALS AND METHODS

Larvae (<< 24 hr or 15 days old) of E. calidella weve obfained from a fabora-
tory culture of this insect grown on food ‘miiure of 8% ground whole wheal,
12% dry yeast, 6% dafe syrup {Dibis) and 1% glycerol at 28 -+ 1°C, 65 % 5% -
midity and 16-hy photoperiod.

Harvested cells of B. thurincieosis from slant culiure wers added to 100 mi
aliquat of sterile nuirient broth in 250 mi Erlenmyer flasks. These flasks were in-
cubated at 36°C for 24 b and shaked at 150 rpm. The suspensicns thus ohitai-
ned were standarized b¥ agar paite count method and serial dilutlons were pre-
pared. The marked différences in the initisl sizes of inooula ware relativaly not
wide; Such differaces are usually inherated during bacterial dilutions.

Bioassays of B, thuringiensis isolaies were conducted by mixing 10 ml oi
each suspension with 100 s insect rearing mediur. Larvae were distribuied 1/
vial (30 ml) and allowed io fed on ca. 2g treated and unitraated (control) media,
Mortatities were monitored at regular intervals following infiation of the expari-
ments. When death occured in the controls, moriality rates in the ireatmenis we-
re corrected using Abbott's formula (6).

To examine the efficacy of bacterial isolates on farval population, groups of
1stinstarlarvae were placed into separate jars (1L capacity) sach contained ca.
250g medium. Three sarial dilutions for each bacterial isolate wore tesiad in ad-

.
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dition io the control, These prapared jare were sfored i ne same controiied e
vironmant as the insect cultuores. Adul that emergaed were recorded daily untd
nio furiher adulls wers observad

BESULTS AND DISCUSSION

Toe sffectveness of five B, thuringiensis izolaies against 15 days ofd far-

vae of E. calidslia in laboratory tials is summarizad in Table 1. Larvel mortalities
wers vér'éabfaﬁmmg isolates used as well as within the dilutions of each isolale.
isolaies no. 1,2 and 4 gave the highest percentages of maraiiets of 100, 0 and
94, respactively &l their inftial size of inoculum, Moreover, their 10 feoids dilution
was even good in causing high rates of rortatities. Although, the incculum gize

of isolates no.4 was the lowest in comparison with that of no, 1 and 2, its effecti-

veness wasmuch betler and there was an appearent gradual reduction in mor-
tality correlated with the dilution. That means the vigor of microbiad isolates or
praparaiicn to certain axtent plays the major role i determining the efficacy and
notanly the incculum size. However, the threshold (o britg the highest montality
certainty will ot be more than 2 folds 0f 0.83 x 10°% :

Differericas in toxicity between subspecies of the same serotype and / or
arnong different subspecies had been reported (7). Mostly, in all ditutions used,
it was rotced that peak montality scowrred around 48-120 hr after larval intro-
duction. In gencral, larval moralily was decreased as the bacteria! dilution was
norsassd, except with isclate no. 5which showed unclear trend.

The efficacy ofiwa differant ihocudum size of isolate no.2 (with high rate of
sptre vialiliny weore tested on < 24hr oid larvae (Table 2). The inoculum size of
17 w1 petiz/mt and ite 10 folds dilution gave 100% mortality in comparison

with 88% and 268% respeciively of the other inocuiuim size of 0.25 x 10°%cells/mi
and its 10 folds dilution gave 100% mortality in comparison with 88% and 26%
raspectively of the other inoculum size of 0.25 x 10% cells/ml and its 10 folds di-
lution. Meanwhile, there is no significant differences bel-een 100% and 88%
raonalities obtained (#3819, dl=1.p=0.05y

Apparently, the young larvas waire more susceplibie and succumbed to in-
fection arier than the mature larvae (Tables 1,2 and 3). Such differences in
susceptinity, might ba due to the individua! differences in the physiological cha-
racters of the fiving organisms, being less in the younger instras than in the clder
anes (55

Theresuits of the effectivhess of B. thuringiensis isolates on adult emergen-
oe after initial treatiments of the media and introduction of 1stinstar larvae are Qi-
ven in Tabie 3. inihis respect, E. calidelia larvae showed a high susceptiiity o
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‘I bacterial isolates,

All 1st instar groups fed on treated media did not produced adults at the in-
itiad inocwlum and its 10 folds dilution except with jsolate no. 5. In comparison
with resulis obtained (unpublised) for Ectomylois ceratoniae larvae larvae of £,
calidelia appeare i be mare suscepiible to any of the bacterial isolates tesier:
Dlﬁefences in susceptlbhty among pest population to 5. thuringiensis infection
could result from several factors. These factors are: niatural immunity of the lar-
vag, behaworal characteristics ana feeding repetlence (9 ), fn addmon Dii 16 po
on these species is needed hefore a preciese explination can be made R{“Suﬁ;
also indiacted that microbial propegation and spread through culiure might be
happened, especially if we compare the mottality percentage obtainsd from tre-
atment with isolate no. 2 using individul farva/space unite or no. of larvag/space
unit as in Tables 2 and 3. The usefullness of the present results are very obvious
in the programme of corirolling this pest. Using a whole treated grain, Nwarnze
et al. (12) found that B. thuringiensis Berliner could be applied o controte C.
cautelta and plodia interpunctella.



Susceptibility of Ephestia calidella to Bacillus

LITERATURE CITED

8- Burges, H.D. (1982): Control of insects by bacieria. Parasitology 84: 78-117.

4- Angue, LA, (1988): The use of Bacillug thuringiensis as a microbial insectici-
de. Worid Rev. Pest. Cont. 7: 11-26.

5- Briggs, J.D. (1960): Paihogens for the control of pests, Biological and chemi-
cal control of plant and animal pests. Amer, Assoc. for the advance of Sci.,
Washington. 137-148,

2+ Ahmad, T.R. (1985): Susceptiblity of different varieties of dates 1o carob
moth, Ephestia calidelia (Guenss) in middle of Irag. J. Agric. Water Reso.
Res. 4:11-20. °

7- Mussain, AA. (1974): Date palms and dates with their pest in Irag. 1st edition
Univ. of Baghdad.

i- Abbott, W.5. (1925): A method of computing the effectivenass of an insectici-
de. J. Econ. Entomoi. 18: 265-267.

2 Amonkar, 8.V., Kulkarni, U. and Anand, A, (1985): Comparative toxicity of
Bacillus thuringiensis subspecies to Spodoptera Litura (F.). Current Sci, 54:
475-478.

10- MeGGaughey, WM. H. (1978): Effects of larval age an the susceptiblity of al-
mond moths and Indianmeal moth to Bacillus thuringuensis. J. Econ. Enjo-
mol. 71: 923-925, ‘

- Mardan, AH. and Harein, P.K. (1984); Susceptibility of malathion- resistant

strain of thdianmeal moths {Lepidoptera; Pyralidae) to Bacillus thuringiensis

Betliner, J. Econ. Entomol. 77: 1260-12€3.

J- Kinsinger, R.A. and McGaughey, W.H. (1979} Susceptiblity of populations
of Indianmeal moth and almend math to Bacillus thuringiensis. J. Econ.
Entomol. 72: 346-349.

1- Nwanze, K.F., Partide, G.j., and McGaughey, W.H. (1875}: Susceatiblity ot
Cadra cautetia and piodia interpunctella to Bacillus thuringiensis on wheat
J. Econ. Entomol. 68: 751-752.




S Al-Maadhidl

Table 1. Mortality of £, celldells inrerg (16 deys old} fad on medin eated with Sifferent dite-
tows af B thuvinglensig inolfates®.

Dilutions Percantags Larvai Mortality
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Table 3. Average pevcent aduit ernergence of E, calidelia from media treated with differen
futiona of 8. thuringiensis isclales.

fylutions Adut Emarged
Isalaie No. 0" 10t 107F
1 0 G 1.80
{03581 050 {132 83y (1)
2 0 o] 48,90
(014 10% 102y (96) {58)
3 G 0 17.00
(0.276>10) 87} (98) {94)
4 O 0 18.56
(0.232x10% (78) (80) {97}
5 ¢ 8,88 63.27
{2z 10% {104y (81 (98)

s+ Initial aixe of moctluin (oellimi):
b Nurnber of 1st instar larvae used in three replicales.
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Utilization of date stone in single cell Protein production
Hassan K. A Ogadi; Saleh Khalifa; Hamood Hadi and Shafa Al-Nakash
Dept. of Palm and Dates, Agriculiurat and Water Resources Research
Cenire,

P.0. Box 2416, Fudallyah, Baghdad

ABSTRACT.

A study was carried out on cultivation ot C. utilis in date stone powder
acueous extract to determine the effect of the factors (sugar concentration, in-
cubation temperature, PH value, inoculation, and nitrogen source) o biomass
yield and protein content. The results revealed: {(a} the sultable concentration of
sugar fo produce yeast protein was 3%. (b) optimum conditions of incubation
temperature and PH valite of C. ufilis (5} & (S} were 30°C, 4.8 and 28°C, 3.0 re-

spectively. {¢) ©. ufilis { 2) gave more amount of protein than C. utifis (S.). (d)

the inocutation of two t“ge“ (the lirst stage was done at the begmrm’rg tirna of
farmentation and the second after 20 hrs) was better than inoculaiion of one sta-
ge. (e) amnmonium sulfate was the best source of nitrogen,
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iR aeial
fntraduction

The production of micro-bial protein from bacteria, yeast, fungt and algas
using varicus carbohydrate and hydre-carbon media is a recent advancement
in the fisid of food research (207

The hiomass of veast was used as food in Germany during the first world
war (5). Alarge number of raw materials such as spent suifate liguor (7), molas-
ses (27,6}, hydrolvsed cassava (14), wood sugar (21,4) whey (14,16), dale juice
{11,12) and peat (23) wers used {0 proguce yeast protein.

The suitable concentration of sugay to produce the yeast protein was 5%
(20, 3% (7) and 2% (11). Nitrate (10), armmonium salts (30,22), urea and yeast
extract (28) were used as nitrogen sources on the cultivation of G, utlils.

The growth conditions incubation temperaiure and PH value of medium
that were set to produce protein varied aceording to the yeast used. The condi-
tion, PH 3.7, 30°C (9}, PH 4.5, 82°0 (6], PR &8, 20°C (258) were used on cultiva-
fion of C. wilis.

The biomass vield and proiein content depend on the medium contends,
groweh conditions and the strain that was used (8). The variation of environe-
mental factors caused changing in both quantity and quality of protein (2). Har-
vested biomass was 16.2 ¢ /50 sugar (18), 10.6 g/iter (14), 10.0 ¢/ Hter {23)
ang 7.45 g/ liter {11} whaen the yeast cultivated on date juice, whay, peat and pre-
pared laborainry madium respectively,

I rag, dates by-producis ars in-expensive and rich in sugars {the carbon
source} and other nutrients.

The obiective of this woik is 1o determineg the effeci of sugsar concentraiion,
incubation ierngerature, PH value, the inocutation and notrogen sowrce on the
bicmass vield and protein content ouiput of C. utilis cultivated on dale sione
powder aguecus extraxt, T

Materiale and methods
Organisms:

Two laboratory straing of candida, C. utilis (54) and (S,) wers used and

maintained on potate dextrose agar slant and trons-fered monthly. Slants were
incubated at 30°C for 48 hrs and then kept refrigrated (4°C).

Date stone powder:

Stones were obtained from Zahdi date, dried and crushed by milling machi-
ne {condux D 8450 Hanau 11/wolfgang) to powder form.
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Utilization of daie ~‘ong
Bats stons powder aguenus exivact:
Distitted water (3 Hiers) was added o the one Kilogram date stone powderin
a alags jar. The mitiure was heatad inwater Bath (80°0) for one howr with conti-

nes agitation, coted and flterated. The sugar content and the PH of e propae
red liouor wers adjusted fo 5% and 4.5 respectively.

Trscaabesvi:

C. utilis was cultivated on gste syrup medicr comtaining difuted solution of

shaker incubator (30°C, 150 rpm) for 48 hrs, The incoation ratio was B% {28),
Cultivation madium:

Flasks of 500 am® capacity, sach containad 100 om® of date slons powder
aquanus extract, .2 g urea ard 5 o inoculurm. Vhe cultivation was varried out
in shaker inoubator,

Biomass {diy celf welghih

Y B0 ard sample of cultuce broth was centrifuged tor 10 win at 3000 rpim.
Thie precipilated colls wers washed with digtifed water and recenterfuged. The
washsd cell, were placed i the oven at 108°0 fur 20 hs (7

Anaiytical methodes;
Profain:

Micro Kjeldhal Tecator systern (1002 Distifling urit) was Used to detarming
the proteln of dale stone powder and hiomass.

Analysis of date stone powder:

S

Procedures used o detrmine moisture, tibre, ash, total fipleds and total su-
gars were described in A, O.AC. (1).

Analysis of bioimass;
Heducing sugar:

Reducing sugar were determined by Millar methode (13). One om® water
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suspension containing 0.5 myg blomass was placst i g beiling water b&ihf@fi(}
i The sample ’\«\.r’:'?;aﬁi',!u% sof and the absorbance Mmeasurad 2t 550 am. Agiuco-
tandard curve wae prapared.

The toiad liplds of ane-gram blomass were extracted by sokdet syatem (HT)
with 80 om® petrolsum ether al 16000

ner al P00 for 2 hes,

<

Nuclsic soids;

Shgnidier mathod {26} was uand o dedniming e nuckels acids.

i

Hesubs oy
Prate stane posseder:

Date sione powder used s this work cortained 5.88% total sugars, 7.82%
ioial tipide, 5.85% pratein, 64.8% fitre, 1.16% ash and 10.2% moisture (Table
1

13
i

Snigor soneentrsiion:

=

"..’}
i

The higmass yield umg}rucw enssnut of O uiilis (5, & (3, cultivated on da-
L slone powder aguecus exiract medium with different concenirations of suyar
{1.2.3,4 and B3 ware praseniod o Figures (1) & {23,

Rasulls Figurs (1) revealed that a high concentration of sugar gave highet
yield of biomass than a lower concentration. The siatistical mwl‘yu{ d;}paaser%
that there wera no significant differences between weight maans of blomsss
outnat of G, utiiis cultivated on media of 3,4 and 5% sugar,

Figure (2] showed that increasing sugar concentration up to 3% causer a
decrease in protien vield. This meant thal protien output of €. wilis decreassd
with increasing the sugar corcertiration. This resulf is in agreement with those
roentioned by \/anuden (22) and Howtis and Toma (18) who obiserved negative
correlation betwen growih rate and the protein content.

Y

Incubation tfemperature;

Incubation temperature used for the cullivation of C. wilis was between 28-
22°C according to previous worket's recommendations. 1he results of using in-
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Utilization of date stone

cubation lemperature of 26,28,30 and 32°C (Figures 3 and 4) appeared that the

incubation temperature had a significant influerce on the biomags yield and
© protein.

The inocculation:

Previous resulis in this work showed that C. iz {5,) gave more amount of
protein than C. uiilis (5). As for that C. utilis (S} was selacted to be used in stu-
dy ihe effect of inoculation and nitrogen Source on biomass yield and protein.

The inocudiin was added io the cuilivation medium as shown In (Table 2).
The siatistical analysis of the results Figure 7 revealed a significant differences
between weight means of blomass and protein output of L. ufilis () cultivated
on media (4, I and C)

The cultivation on medium B gave more yisld of biomass and protein than
the media (4 and C). Broth fotal soluble solid means (afier separation of veast
celts) of the media A B and C were 1.4, 0.5 and 1.6 respectively. Thig result ime-
ani the utiization of medium contenis by veast was more in medium B and led to
higher production of biormass and protein.

The medium C gave a iower vield of biomass and protein when compared
with madiom A,

This result may bie due 1o the folfowing reasons.

a) The second stage of inoculation {00k place af ihe end of fermentation. b)
hie Ingculunt size that added to the medivm C af beginning time of fetmentation
wae tess than that in mediom A

Culiivation of C. utilis (8} & (5;) at 28°C gave a lower yield of bigrmass and
profein when comparea wiihy 28, 30 and 32°C. The incubation at 32°C gave lesc
yield cf bicmass and protein than 28 and 30°C. These resufis are in agreement
with Evision {3 who stated that a decrease in the yield of the Diomass and pro!
ein was due to the decrease in the aclivities of tricarboylic acid enzymaes.

Results Figures 3 and 4 revealed that suliable incubation temperature of C
utilis (S;) & (S,) were 30 and 28°C respectively. .

B value of snediuim:

The biomass yieid and protein ostput of O uiilis (S,) & (S, cultivated on da-
te stone powder agueous extract medium with different PH (4.6, 4.8 5.0, 5.2,
5.4, 5.6, 5.8 and 6.0) are shown i figures 5 and 6.

it was fotnd that the PH had signilicant infiuence on biomass yield and grot-
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ein content. The results reveszied 2 negative correlation between values of PH
L to 6.0 ankd both biomass yield and protein content.

The influence of P depends on exchange of hydrogen ions of the cells for
inns of some mingrals that were found 41 the medium such as 1 {24),

Suitable P of C u*lhs (S0 & (5,) to produce yeast protein were 4.8 and 5.0
respectively,

Nitregen source:

The biomass yieid and protein produced by C. utilis {(B,) cultivaied on date
stone powder agueous axiract medium with different sources of ritrogen are
presented i Figure 8. i appearad that nitrogen souwrce has a significant influen-
ce on yield of bicmass and protein. The madiurm of ammonium sulfate. gave a
higher amount of protein and the lower vield of blomass whan compared with
meditm of urea. This resuh‘ i# in agreement with the Yanuden (29) who oim,
ved a negative cor rrelation betwset biomass vield and profein output of G, et
cultivated on medium of armmoniunm sulfate,

Chemival Composition:

10.67 g biomags was obtained when . utilis {Ss) culiivated on & shaker in-
cubator {28°C, 150 rpm) for 48 tws. The resulis (Table 1) showed that blomass
cordained 42.2% protein, 21.7% sugar, 3.8% lipids and 5.78% nuclein acids,

It was observed that this biom=ss wae a good sourse of nutrients (protein,
sugar and lipids) and had a lower content of nuclsic acids than 8.1 nucleic
acids of biomass produced by Mactis and Mokke (22,
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Table 1
Chemical Composition of date stone puwder ang Biomass
o
. . Blomass visld . .1 Total Reducing | o i Total S e
Substance | Hoistuvre Ash | Proieini | o 2o A Pibar % p L 00 iNucieic
4 zZ / /1iter o , Sugar % Sugar ¥ Lipids = aoids &
% 7 . ; EerEE R
{ i e i g =) —_ . =
i i
Date stone 102 - 1,160 $5.35 | 5.7 | m N 7. -
powder |
&
Biomass - 10,87 - 42,2 1 - 217 - 3,8 5.78
Table 2
Tha ingculation ratio
Tse mean after sspursdion
¥edin ! zerTo hrs 20 hre AQ hrs of weast cells

A 5 % y 0 1ed
B 2.5% 2, 5% o} 0.5

g 2,5% 0 2.5% 126

The fz2 of used sgucous extract was 3.4
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Figure 1.
The effect of sugar concentration o bismass vield of O il colivated on me-
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Figure 2
Protein content of C. utilis culsivaled on medi.im (100 cm?® date stone powder
agueoes exiract, 0,2g wren) (PH 4,5,30°C, 150 rom;
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Figure 3

Biomass out put of C. utitis (51), (82) cultivated on medium (100 om® date stone
powder aqueous extract- 3% sugar-, 0,2 g urea) (FH 4,5, 150 rpm)
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Figure 4
Frotein content of C. utilis cultivated en medium (100 cm?® dats stone powder
sueous extract- 3% sugar, 0,2g uree) (PH4,5, 150 pm)
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Figure 5
The effect of PH on biomosavicld of C. utilis cullivated on madiurm (100.0crm® da-
le storic povder agueous eatract. (-3% sugor- 0.2 g urea C. utilis) {S4) & (B.) ¢i-
cubated at 30, 28°C ruspectively)
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Figure 6
The Protein content of C. utilis cultivated on medium {100) om® date stone pow-
der aqueous exiract- 3% sugar, 0,2g urea) {C. ulitis "8, & “8y" incubated at
30,28°C resbaciively)
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Figure 7
Biomass and Protein out put of C. utilis (8,) culiivaied on date stone powder
agileous extract- 3% sugar. (PH 5, 28°C, 150 rpm).
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CLARIFICATION OF DATE JUICE BY ¥eO v siiNG TEC GUE

Joufar 8, Al-Hakkak, Yousi! Ail*, Subtamw K. Ab-iadfal and Fadle V. Balla
pertoleumn Resssreh Centra, Sclentiflc Regearch Councli, Jadiviye, PO
Box 10839, Baghdad, Irs.

* Depatrmant of Cheroloiry, Coltoge of Agriculture, Abu-Ghraib, Baghdad,
s,

ABSTRACT:

in this study we deecribe a new non-distructiva and facile methad for date-
juice clarification, namely, foaming technigue process. This was achiavail by re-
mgving the heigh moleculer weight components of the date-juice, by selective
adsurption of the motecules of theze componeris with high surface aclivity, un
e surface of riging gas bubbles through the date-juice. The remaining bacames
clear pale yellow solution and had rmostly the monosaccharides.
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HETROCDUCTION

Date fiuils is coneidered one of the unportant agriculiural product of irag. it
has bean used ndusirialy for the production of vineasr. ethsndl, proteln yesst,
Diisi® 01 andlrecanty for the production of hould sugar, Tha clarification of daie-
juitna ot the production of kguld goeger is eongidered one of the malor problsms in
this xlustry, Two Koown processes i applisd: one by the use of enzymes
such ao rapiirge, celiuciast and amvase (2], amd the second is chemicst pro-
cosn, whers bne is rainly Uses i a ot Bauld suger plant (35,

'y thig Invesantion a physics! non-digirective technique namely, foarming
and bubble fractionmiion. is used. The primary ohisctive of the clarfication of da-
te-pules s 10 reimas ot of the bgh mclacular weight componants, such as the
poGiic subsiances, waxes, gums, proleing and any oiher solubls polysacchai-
o,

¢ T b o foal vee Tor & brown thiok date ayeup

Foatm separation lechnigue i3 based o the selective adsomtion of surface
scbve moksoiies at the surfgoe of bubiles which rse through a column of ligud
arwd prodiuce & foam (4], It has been used in sepavation of polyssocharitdes mix-
tares {5}, tractionation of fhie pedtio substances of apple {(6), and fractionation of
gyfihatic polyingrs into narow imdlscular weight cuss (7). And most recently for
the frachonation of date juice (8).

MATERIAL AND BETHODS
Hateriania

Garnptes of Zehdi date variety, 1585 crop, were obtainsd frora the agriculiu-
re and water rasources research certer and stored at roon: temperaiire (25°%)
uitit further vsa.

Fraparastion of duie julce

Data fruits wers pitted and soaked in 311 {(whiv), water: date ratio at {(40°), it
was then homogenized using a foad processor, cooled and centrifuged at 6000
rpen for 30 min, at 5° (Bx". 16.9).

Foaming

The feaming apparatus shown in Fig.1 was used with 3 different types of
330
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Analysss
Turkidiy

columns and solution poot {A,B and C). Diffsrent Nitrogon gas flow rale was re-
guired o achieve siatie foam in each run.

Turbidity was determined using a (HACH 2100 A) turbidimeter {Tabls 1),
Colour

Ciptical densities ware measurad at 2 wave longth 520 nim using & speciro-
photorieter model Unicam SP1800 (Tabile 2).

Totsd solulle eotids
Dregrae Brix (B were measured at 20°, uging a Cart Zeiss refractometer.
Susars content

Sugars (glucose, freciose... elg.) were determined using a Pye Unicam
HELEC system, fitted with Lichrosorb-NH column, Samples, 20 wl, of each frac-
tions wete gluted af 1 enlfmin, The mobile phase was acetonitrile, waler inara-
tio 0 75:25 (Tahle 3). "

RESULT ARND DISCUSSION

Claritication of date juice is basically a process useu to remove most of the
daie juice componenis excapt for the sugars; either by separating or distroying
them.

i this invistigation, three {oarm fractionation columns of diffesent dimen-
tions were used; because the dimention of the colurmn is an important facior to-
gether with the concentration of the solution and flow ratio. In a resent stldy (§),
pectic substances were foam fractionated using a similar apparatus as shown in
Fig 1. ltwas shown that the flow rate was the main factor for the fractionation {6).
Howevar in the present work, a fix flow rate was used for all the runs, but chan-
ging other paramenters. Initially preliminary runs were carried out on solutions
contaning equal weighis of standard Dglucose and D-frectose of diffrernt con-
centrations; in all runs, no foarn was produced. These observations suggested
that separation of heigher molecular weight components (pectic substances,
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waxes, profeins, oie) of date juice could ba possible #Hoaming lechnique was
perfuened.

When foaming was apnlied on e date juios 23 Bx®, & complaie vury wvar
f.a, total foaming was obssrved in all thrae pes of columng used. However, 8
2.6 B of date o was ondy partally foamed In colurmn AL i was therefors sug-
gesied that the conceniration of ihe jiice was imporiant in order 16 have 2 stable
fosm which is necessary for the separation process.

Expaviments wore carisd oul on differsnit dats juice conceirations ran-
ging from 4.8 B 1o 23 B, with colurons of different sizes (Fig. 1) and the re-
sults of a seiected runs are shiown in Table 1, were a comparision s made bet-
waeh fead, colisciad foamate and residual souation i term of lerbidily units. in
all runs performisd, the residual zolulion has much less turbidity than the feed
sofutions and {he wrbidity causing companants warg aocumaiaiad in the foama-

;

5

|
H

G
e in most casaes they werd liifiad.

Color measurments of the feed, fuaimats and the residual solution showsad
similar wansds table 2,

The resuils in tablas 1, and 2 show that when using column A 2o 1D}, a
claar salution was prodoced from the 4.6 B date julce with turbidity of 10 NTU
andg color of 0,125 nm. However, using & wider coluran B (2.8 cm LD, the resi-
dual sotusion had o higher Jurbidity value butlowerin color. was also noted that
when using column G (40:%; D) & jelbwes Tormead on the sides of the column angd
in the receiver. This jellification was only chssrved in soldimn © and when juics
porcaniration was above 10.2 By®, A possible explanation cven o this chserva-
tion is that the ratio of the pectic substances 1o the accempanied ronosucehiari-
des is favorable for jellification.

[t wag concludad, from the results obtained from the different experiments,
and toling into accourd the econarrical values of the process, that using date-
juice of 10.2 Bx® with column B (2.8 1D) gave the best rezulis,

Tha parcentage of the foamate volume 10 foed solution was in the range of
14-28% and thay had similar monosaccharides ratio (Vabie 31 This could be
due to the carry over of the monosaccharides with the foamable materials.

In order to minimize the carry over of the monosaccharides, ethanol weas
adaded to the date juice and the mixture was then subjected for foaming. The foa-
rning process was slower, in this case, than usual and the sugasrs content were
ower in the foarnate but higher in the residue, as shown i tabled,

From Table 3 one san canclude that, when date juice {(10.2 Bx®) was used,
foaming did cocur but with higher percentage of foaming volume {22 for foamate
and 78 for residue having sarne ratio of sugars content}. Onihe other hand, the
effanat cortaining date ice had & lower foamate volurne {18 for foamate and
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82 tor rasidue) and the monosaceharides ratio was higher in the residue.

Following this non-districtive method will mindmize the use of chemicals
and omit the use of anzymes In tha process of date-juice clariication. italso has
main advantags thai the matsrizis separated in the foarn could be subjected for
furthar fractionation 0 obtain products of value in the food iIndustries, such as
nectic subsiances.
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Table -1~ Furtidity N,7.05,

51«@!!3 - ‘
8xe.  Column Foed Residie Framals
42 A 125 10 16D
B 135 23 arg
G4 ] T4 8z 2%
20IFe
1@.2 8 204 18 28071
SAFR
G 200 a8 24
* Foamale wes cxllested in two fractions.
 Compeele jelblcation of pociic substances.
Table -2~ Caleur {nre)
Sampia
8%,  Column Fead Hesidue Foamais
4% A .5 2.125 031
3 8.5 8.07 §.87
65 B %59 0.08 1.28/F°
1.9842
e B 149 0.25 1AHET
QaF2
C 1.08 £.39 .34

* Fosmate was collpatad is two fractions.
** Complaic jetiifcation of peciic subsiances.

Tetie (3) HPLC anslyses of sugsre in date julcs rod Sractions Tramw colum B.

Bx® Samyie Sugars area parcaniage
Date juice Glhucose Fruciose of valume
10.2 foad 7.40 5.33 100
foamate 7.25 5,30 22
. residue 7.58 535 78
10.2 feed 6.48 4.85 100
+ 10% fnamats 5.258 412 i8
Ethanole
¥asidua 8.52 7.09 a8z
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Title: The Efficiency of the Sind Date Marketing System
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ABSTHACT:

T girn of this paper is v analyes and evatuate production and exchange
efficiency i the Sind date marketicg sysiem.

AL present there are cengln difffcullivs in inerpretation and msasurerent,
bt daspite these, oritera of "workable” competition, provided a sallsiaciony
Uveoratiosl and snaiyiics! ramework, A fragmaented production structure is iden-
tified and this is azsocisted with insiicient use of rescurces, Considerable varis-
fin in production efficiency between districts is evident. Efficiency at wholasala
bevit is relaied to firm size and business iunctions petformed.
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Rizvi-Munear All Shah

INTRODUCTION

This paper reports the resulis of the final part of a thres part study on the
structure, conduct and performance of the date markat I Sind, pakistan. Re-
suits of the first two stages were repotted in earlier papers by Rizvi and Davis
{1985) and {1986),

The relaiive efficiency of production and exchange has considerabie im-
pact on the welfare of enterprises producing and marketing dates. Efficiency is
also a matter of concem to the consuming public since it ultimately affects the
prices paid by consumers. According to Kohls and Uhl (1980}, marketing effi-
ciency can be increased in two ways. Any marketing change that reduces the
cosis of performing the functicns without altering the marketing utilities would
clearly be an improvement in marketing efficiency. Alternatively, enhancing the
uiility output of marketing process without increasing marketing costs, would al-
s0 increase efficiency. According te Gibbong (1970), production is deemed to
be efficient when the required output is obtained with minimal resource input. In
simple terms, the aim is to use and allocate resources efficiently in order to ma-
ximise the output-input ratio.

Production Lavel

In order {0 evaluate efficiency at the date orchard level in Sind, analytical
coverage was extended to the two main date producing districts {viz Khairpur
and Sukkur) in Sind. Together these cover 96.5 per cent of total date production
in Sind. The period of analysis covered only one year, ie 1983-84. Clearly, this
restricts the conclusions which can be drawn from the analysis.

Etficency al orchard leve! has been measured as a ratio of inpul to output:

Total costs
-—--------—- = Ayerage cost per rupee of output
Tota!l Revenue

Thus, this measure reflects both the quantity of an orchard output and the
average prices (date variety/form wise) received. Similarly, total costs (esta-
blishment, fixed, semi-fixed and variable costs) incurred in production and mat-
keting were divided by the fotal quantity of output to get the unit costs (rupee per
maund’) in each size group, by district.

1. “Per maund” hias been used as “Unit” equivalent to 40 kg.
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faverage” and somelimes with the “most sficient” level, Tz
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To measure production afficiency i agricuiture, the usual proceduis is o
compare the costs and rotums of e individuat farms with & arou or redionst

{18270} han oo

nted out two drawbachs of this methodoiogy.
{a) it s not & normaiive comparison, since i oy shows whed has been
achigved in practics and can ool indicaie what the teval of efliclency should be.
{3} Crreaninterraglonal basis i s only meaningful i make comparisong bet-
wesn "hroady sivliar” farm lypes.

problem of efficiency measurement.

Drie to lask ot precadent data, itis difficuit to know i a date orehard s opera-
fing ai the "maximum aliainable production efficiency” o "lying within it” and
aven what the "lowest costs” are for a given produciion process. Despite these
drawbacks, the methodaology s valic and ussful tor analysing whether the effi-
cigncy of resourcs use inone size group or disirictis better in relation o other si-
e groups o distriol. s alse one means by which a guaniifive association bet
wean siructurs, conduct and performance may be determined. Therefore, con-
sidering the Umited data availatie, the only practical method o meaning offi-
clancy af the date oichard level is 1o comnare the efficiency batween he diffe-
rent size group orchards on a lotal input-puipul basis duriag the samea time pe-
ricd

Firsily, this methodology was applied io the Khairpwr gistrict {within diffe-
rent size groups) because date orchards in this district are of & "broadly similas™
type andl, theraufier, a comparison was reade between efficiency in two districts
{viz Khairpur and Suklr). A straight comiparison of this kind between the diffe-
rent size groups in ihe fwo distiicts needs lo take accourt of the fallowing flimita-
fions,

(a) Khairpw distiict is popular for the “Asil” variety whersas, most of the
plantings in the Sukkur district are of the "Fagli” variety and vietds here have he-
en declining. The date growers in the Sukkur district were therafors refluctani o
incur high production costs it these oid orchards. In condrast, growers in the
Khaitpur district were keean 1o invest, in order to get beller vields, Thereiore, the
differences hetween dale variety, yield and costs, prohibit a straight comparison

between the date orchards of the two districts.

(b) Khairpur has a natural advantage in date production due to suparior soil,
The water {able is high 1 this district and irrigation has a sigrificant irmpact on
the date output.

1. Rarachi division bas 3 disiricts, but heve is counted as one gistrict,
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wyel, Gue o none- avaitahilily of cwining data from sach distiict
cal covarage exiends 1o the three main wholesale markets
viz Suldar, Hyderabad and Karachi', which tegether account for G2.4 percentof
the total quantity marketed through Sind auction ma kest. The remaining guan-
tigy was soid throuah the other ten district mariais i Sing, The efficiency of the
pf:-rjaa:f..zremaﬂt c:ran‘:;ss, weio handied 15 per cent of the total prociu_ctiora in Sind,
hag been omiltied due to lack of authentic costs/benelit data from thase centres.

The three aspects of etficiency at wholesste level evaluated are, ighour

produciivily, economies of size and capacity uiilisation. For analytical purposes,
comparisons arg made between Sulckur, Hyderabad and Karachi wholesale
miarkats using as a unit of measurement rupees per maund handied by each
wholesale firrm. Tha reason for comparing these geographically separated mai-
kets in Sind provincs, is the jack of a “standard™ measure upor \_Nhich {0 base
such an anaiysis of efficiency. In order to restrict the comparisons to the "broad-
ty sirtiar” wholesate finns, the calculations for the wo main ivpes of wholesair
firens e,

Tymes A and B are made separately (Rizvi and Davis, 1985). A straight
cormparison between two types of firms could be misieading due 1o differences
i thair marketing functions, methods and costs of business operation. Simitarly,
fha firma handiing unprocessed (iresh) dates exclusively were not included in
thiz study because: (i) there is a signiticant difference in the prices and cosis bet-
ween processed (dry and dehydrated) and unprocessed dates, and,; (1) the tra-
de pertod for ihe unprocessed daies is limited to the date season only.

Refuil igvel

Measurement of efficiency ai retail level is rather difficuit. The analysis is
therefore limited to wo components of the operating costs-lotalfixed costs® and
per maund vanable costs.

1. Both these firms are distinguished by their marketing functions, Type “A" wholesale firms
wark ag auctioneers in lhe same market and provide loan and other market {aoilities to the
tiala selers and iyars exclusively.

2. Fhe fixed costs incurred exclusively on date trade by a retatier could not be easily separa-
bedd, fue 1o the typically diversificd natuve of retall shaps coupled with their poor accoun-

ting racords,
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EMPIRICAL FINDINGS .
1- EFFICIENCY IN THE PROGUCTION SECTOR

1.1 Khairpur district

Table 1 shows that the lower average operating costs (ie. Rupees 65/87
per maund) of the largest size group which suggests superior efficiency in this
group. Howaver, at Khairpur date orchard level, there are many external factors
influsncing yields over which managerial decisions of daie growers have little di-
rect control. Interestingly, the smallest size group earned higher average reve-
nues (ie. Rupess 201.07 per maund) than the two iarger groups. This was & con-
sequence of the outlet to which daie growers in larger size groups sold their out-
put ie. to the procuremant centres. If the date growers behave rationally’, it
would be expected that they would sell their surpluses to the most rewarding
outlet, However, such choice depends aiso on the feasibie outlets available and
the financial conitions prevailing in the Sind date market.

It is apparent that the avarage fixed production costs incurred by the smal-
fest size group (ie. Runeas 25/34 per maund) are lower than the larger size
groups. This suggests that furher research is required o determine the rela-
tionship between size and eificiency, Whather or not such a relaticnshop does
exist, one can not assume that the largest size group had the greater efficiency,
since 4 lof of other natural and individual factors can infiuence pioduction effi-
ciency, Nevertheiess, the lower unit costs of the largest size group does suggest
that economies of size do axist although the precise magnitude of these econo-
mies due 10 size alone would require further research.

1.2 Comparative production efficiency of Khairpur and Sukkur districts

Table 2 shows measures of overall efficiency in each district. This analysis
shows that the fixed proo‘ﬁciion costs (ie, Rupees 25/88 per maund) incurred by
the Khairpur date growers are 142.3 per cent higher than the Sukkur date gro-
wers. However, netincome per maund (ie. Rupees 135/51) of Khairpur districtis
25.5 per cent higher than the Sukkur district, whichisuggests better overall per-
formance by the Khairpur date growers. This relatively superior performance of
Khairpur district is likely t¢ improve in future, due to faster increasing ysefds of
and prices for the Asil variety in this district,

1. i was not the purpose of ihis study (being concerned with improving the performance of
rnarketing) to dictate sslier choice. Rather, the task is to suagest ways in which the results
desived by sellers coud hegaccomplished ie. higher returns with the same cost.
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2- EFFICIENCY IN WHOLESALE SERCTOR

2.1 Labour Productivity

Table & shows thal the Sukkur agsembly market is mare efficient than the
two urban marikets viz Hyderabad and Karachi. This reflects the relatively high
quantity handied coupled with a lowernumber of employee. Average guaniity
per employee of the type "A” wholesale firms was 58.7 per cent higher than the
average for the three markels.

in Hyderabad and Karachi it was lower at 59.7 and 81.8 per cent respecti-
valy,

Sales per employee and value added per employee in Sukkur market were
148 and 138 per cent respectively of the three markats average. in Hyderabad
and Karachi markets these ratios were enhanced io some exient to 68 and 67
per cent and 83 and 94 per cent respectively. The somewhat smaller gap in per-
formance belween Sukkur and the other twg urhan rmaikets using these two
measures reflects differences in the selling prices (and possibly in the cost-price
margins} and i the variety and forms of dates sold'.

Similariy gross cutput per 100 rupees labour cost indicates the relative effi-
ciency of Sukkur assembly market, which is 175 per cent of the average. In Hy-
derabad and Karachi. it remained 48 per cent and 77 per cent respectively. By
comparing measures 1 and 4, it is evident that in measure 4, Sukkur assembiy
market is about 1.8 times the average, whereas, with measure 1 it is only 1.6 ti-
mes which reflects the relatively low wage costs in Sultkur market. The sartie
position seams to hold for type "3" whoiesale firms who show even better relati-
ve efficiency at Sukkur market in comparison to Hyderabad and Karachi mai-
kets in all the sfficiency measures employed.

The labour productivity of Karachi wholesale market was better than ihe
Hyderahad wholesale market.

2.2 Economies of size

To evaluate the second aspect of wholesale efficiency, a cross-sectiona
method has been employed, whish provides some indication of the size/costre
laticnship. Figure 1 shows thatin type ‘A’ group firms, no firm was working in the
lowest size category {ie. below 15,000 maunds) in these three markets. lf is evi
dent that the unit costs incurred by the largest group of firms (mostly working ir
Sukkur market) were significantly lower than the costs incutred by the firms wor
king in the lower size groups (those working mostly in the other two markets o

1. Handling of higher value date variety and forms coupled with lvwer unit costs will providi
higher margins and thus labour productivity measured in monetary terms will be enhan
ced.
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2.3 Capaity utiiisation

i z‘nwﬂ s of efiiciency itis desiraldle st wholesals level for firms 1o aperate at
(% s oplimal size. The extent tgwhich firms are able o achieve
ihig size of operation has a significant effect on sroduction eliiciency and there-
Tose intfluences net only the urit cost of operation but the profit posiion as well. in
evaiuating this aspect of efficiancy, 65,000 maunds, has besn assumed o be th
desgired mipimum sficient size {m.e.&.}. The extert to which firms handled guan-
lities below the mue.s lsvel would provide some indication of the likely iosg i
produciion efficiency.

Figure 2 shows ihe axient to which type A and "B’ wholesale figns were
abie t0 achieve thelr target during the dale season (g, between july and Sep-
aember) and in tha rest of the year during the 1883 B4 season. 1 is apparent
hal, in Sukkur sngrked, s A andd "B firms were both o eperate close to m. 6.3,
aur:reg the date season, pari'icularly fype ‘A firms whose average throughput
was about 84 pareery of moes, Inali the threg markets iype ‘A7 firms were supe-
rior to tyne ‘B However, in Karachi and Hyderabad in particular their aveage
throughput was only 69 and 30 per cent of m.e.s. respectively, considerable be
fow the Sukkur avarage. This analyeis does notlead (o definite conclugions ab

st 6z -;.-. ;
2 :
jeant &t the min

e
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out losses in poarduction efficiency as a result of simall sizefifms, However, it do-
es suggest that ihers were substantial inefficiencies at wholesale level, particu-
larly in Hyderabagd and Karachi markets. Ulilisation of capacity remained very
low during the off-season in all three markets.

3 EFFICIENGCY INRETAR BECTOR

Table 4 shows the relative importance of the two measured componenis of
efticiency at Bukkur, Hyderabad and Karachi retal markats.

The variable casts per maurd at Sukkur retail market were 14.8 per cent
higher than the average variable costs of the three markets. This may reflect
market externaliies caused by narrow and congaested Sukkur market streets
which would increass wailing and loading ttmes of traders. The "effectivensss”
of Sukkur retail markel was better with regard {o total fixed costs-reflecting lower
wages and rent and raies in this market. However, the paifermance of retailers
in Hyderabad and Karachi raarkets was superior with regard to unit variable
costs.

CONCLUBIONS

fa) Tha fragimeried structure of the date produciion sector seems 1o be ag-
sociated with relatively inefficient resource use. If this struciural position conti-
nues and ng measures are takan lo protect the crap against natural climatic fac-
tors, itis unlikety that production efficiency will improve signiiicanty in the near
future. Nothing was obsarved 10 suggest that means of realising size econo-
mies, such ag co-operatives, were being ulilised. ltwould be worthwhile to inve-
stigate the desirability and feasibility of such co-operative developrnent measu-
ras both at grower lavel and for the processing and distiibulion siages.

(b) Evatauation of efficiency in the wholesale secior has revealed evidence
of inefticient use of resources. In Hyderabad all the date throughput was marike-
ted by firms of a size equivalent to less than 50 percent of m.e.s., and i Karachi,
the figure was 20 per cett. However, in Sukkur market, all wholesale firms were
found to be operating at a size greater than hait of the m.e.s., and only 20 per
sent were operaling below the m.e.s. This efficiency evatuation was confirmed
by comparing fabour productivity.

The present timitation on total date supplies and their highly seasonal natu-
re are seen t6 be the major constrainis on improving produciivity. Morever, non-
rationalisation of capacity at wholesale level indicaies inadequate competitive
forces in the Sind date market.
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{C) Efiiciency in the highly fragmented and multiple product retail shops
was not easy t0 measurg. Although the evidence obtained at ihe three retail
markets was inconciusive, it naverhaless demuonstrates the effectiveness of
Sukkur market with regard to total tixed costs and the supericrity of Kavachi re-
tail market with regard to per maund variable costs.

BIBLIOGRAPHY

1- Bain, Joe. 5., 1868. Industrial Organisation, Wiley,

2- Davis, J. 1976. Competition in the N. treland Baef Market. phld Thesis, Que-
en's University, Belfast (unpublished).

3- Gibbon, E.7. 1970. The Evaluation of Market performance. lrish Journal of
Agricultural Economics Research Saciclogy, Volume 3 Mo 1: 29-42.

4- Koftts, R, and Uhl, J.N. 1880. Marketing of Agriculiural products. 5th Edn.
Collier MacMiltan.

5- Rizvi, M.A.S. and Davis, J. 1985. Struciural Features of the Date Marke!
Sind-Pakistan. F A.Q., Date Palm Journal, Volume 4 No. 1.

6~ Rizvi, M.A.S. and Davis, J. 1986, An Analysis of Market Conduct in the Date

Marketing System of Sind-Pakistan. F.A.Q., Date palm Journal, Volume 4 No.

1.

a3
Fus
4



-fisziedas PIBYDIO 312D oS 40 sehieyd ucHeoRidap jenuue oy} 2ndwos 0} .
HNSILIP SEM 11 'SIESA 22 03 SPUSIXS uned S18P B JO BJ] |2100W00 (2101 8L} SY -Apeash Kraa .
spouad usnEiLed IOLISID INKBL U USAS DUE ‘PO Aia 212 JOLISIP ANUYNG U SPIEYDI0 2 .

-BD 5U3 4O IS0 $E 51500 uononpo:d paXl 943 U papnisw Jou 248 51503 Ualysijgelse paxKid 'L -
SLTtle €889 LE/8EL 7L/ rr/ee 88/t £€8°961 itttz sberaay
6L°0F 1259 TRILEL LB eS §0/1¢ za/s¢ LLovsl 8L'9LL & PUT QL
EXAEAY L0 L9 SE8/GEL TESES £z/%¢ E1/L2 tg°tcet gi*eti ES~0%
9.°ag ¥ 89 7T/6E1 <8/ 59 £5/9¢ vESSE L0°102 GL %ZL E¥~0%
stueABI

2NUDABIT AP ssoib {29 PH §3900 3560 , 53800
o % ST IO & S  yed BWOSUT TRIOT caY  FTUBTIRA CA¥Y  UOTIDNpOld {g232v)
SI80H Ay MODUT I8N IBU TAY PIXTY *AY muuﬂq_.nuhi.,o
{s¥} pw Ied spw ur 3ndino ~DITD
BNUDASI *AY azxowe god -ay 3O IS

{eoedvg) puney rod SISOH CAY

ra-ge5) BuLnp spieusio s3ep 10sip sndyeyy jo Aousieie shelaay
i alqel




W
o
i

[

L5
oy
P

-
e

2
o
\
B

Lo
-

g
uy
b
"y
136
58]
.

¥5°601
1 A

DRUNELELE AR

0 n BW
&

{=u}
o Ied
DEGIUY

avu cay

£ B8SET
R tate H5IBOD TLOXE
THETESA TAY PRXTZ "a¥ by asd

szad BasOD cAY

P UT
andano
2o

Ied Ay

PR-C3EL BULND SRATUDID SIRD SI0LEN 2
% Bimel,

INHAE PUS NGB 10 B3URIMIOHA Y

andzyeun

30713§1Q



‘DesEYINd S8IBP J0 1500 98] S9jeS

AT

b

iy

&

{spunei SIS0 AnoqEe|
saadn: oL sad nding »
{oo0 sy}
ouidimdws rod pappe aniea g
(G600 sy}
aaiojdwe ted sajeg 2
{spunep) sedodws jad
pepeay Aypuenh edemay )

abesiy

FIINSESL: ADUDIDID

g3y




Table 4

Retailers average cost structures at Sukkur, Hyderabad and
Karachi markets, 1983-84

(Rupees)
Market Total fixed Av. variable cosgts
costs (per maund)
Sukkur 22,200 23.90
Hyderabad 34,800 19.65%
Karachi 46,680 18.90
Average 34,560 20.82
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Figure 1.

Relationship of average unit cost {0 scale of firms si2. 183-84
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Beowond Dhanmasahkty
Drate Program Conseitant tu
Thce Hongnooch Yilsge &
The Udorn Agricutiursd Ootloge, Thalland
15, Moo §, Tambon Wat That, Amphisr Buang, Nongthat Provines, 53008,
Thatd T Fobrusry 1838

frtroduction

The Date pain (Fhoonix daciviifera) s 4 vary inderesting rultires. Alypa of
its froits, the Dry Dates, is espacially of high slape food vaes © both humans
andt animals, s proguctivity could be very high e.g. the Samant vardety of Egyp
proguces over 200 kilograms per palm par vesr and a palin of the Shalant varie-
ty of fran raached 347 kilograms.

The author startad 2 siudy in 12368 and met with overehielming obslacies.
However, in this year of 1888, we are launching a subisiantial prograrm. We ax-
pect that the program will give interesting resulls from fritings of the hybrids of
Date palms and the hybrids of Date palms orossad with several phosnix spe-
$Es.

Premises & Hypothesas

i 1988, doubts and confusion of thoughis deriving from misieading con-
coms prevailing at that ime strongly facad the author. Thanks to ihe inspiration
of scientific curiosity and the great valug of the Dry Dates, the author enthusia-
stically threw himself and sl his effoits on the searchi for a clear and precise ans-
wer 0 the problem of argating, by slannad hybridization of germplasm of phoe-
nie, tha greatly accelerated evolution of new forms of Dry Dates adaoted to the
hurnigity of Thailand. The new Dry Dates wiit become i the Future a major 275+
war 1o the very great shoriage of food caused by World population explosion, in
hweing the type of very intensive ana highly competive stanie food production.

Mow I 138G, we havd Gome 1o a new line of concepts presenting more
creativ: interpretation of premises and more dynamic iweathsses. These pre-
méses and hypothieses will be put to the tesis by which our program is being spe-
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cificaily designed for the purpose of gaining insights into the depthe of the pro-
biem. It is sxpected that the fruttings of thres (3} generaiions of Phoesix hybrids
wili effectively give a clearer and mors preciss knowledgs of the above problem
Ini8yeasie. in 2003 AD. e at that tirme several thoudsand phoenix hybrid
femalag will be fruiting Hxuriantly, :

The {oliowing is a brisf staternent of the essential points of the program so
that an idea of the program can be grasped and s evaluation can be mads.

The gosl or rather the immaediaie objective is reprasented by a Vision of an
image of Frototype Dry Dates considerad to be as follows: its characteristics
should he:

1. Sufficient content of sugars or carbolydrates in relation to volume of fruit,
requirarant of moisture transpiration is in equilibriura with the arbient hurmidity
and temparatura, firm texture of pulp, proper typa of iipening enzymes, el¢. so
that it will sither ripen on paim or by processing,

2. Sufficient staple food vaius fo both burnans and animals,

3. Sufficiert proguctivity of fruits per palm and per unit area of planting.

Accelerstsd Evolution

In fruit breading, especially this program, the time frame of 3 generations of
planned hybridization taking a period of 16 yearsi.e. 1988-2003 A.D. is reason-
ably adeguate, practical and effective. The decisive factors which greatly contri-
bute to the accaiaration of svolution of forms of Dry Dates including other possi-
ble forms, with far-reaching effects in evolution, are:

1. The germplasin of phoenix has high potentials far variability and therefo-
re for great plasticity of {orms of fruits. The Dale palm will contribuie the quality of
fruits. Cther phoenix spscies will contribute even greater increase in variability
and plasticity of torms of fruits. The stress is placed in selection of the types of
date varieiies and phoenix species having characteristics pertinent to the objec-
tives of the program.

2. The siress is placed in using the methods of ¢ ybridization which will am-
plify the variability and plasticity to the greatest fegres and aiso on the greatast
amplification of combining abillities of ach selected female by the use of mixed
pollens from a considerable number of selected males to poliinate gach selec-
ted female, This will give greater probability {0 hit the desired hybrids k. the cros-
sing having the desired combination of characters and characteristics.

3. The program will start the hybridization in 1988 with 4 lines of single cros.-
ses of individuals planted from seeds of 8 date varieties and 6 lines of date seed-
lings crossed with & phoenix spacies: P. pusilla, B. reclinata Race Pittha Bun-

R



nag, P. acsulld, . rupleols, P, Henceanz and P. humilis.

I 1983 double crosses will e made It thess 19 fnes. Mixed poliens fromr
alt other 3 Hoos wili be used o polfinaie each female of the 4 dats lines, The ¢
(Date x spocies) lines will be crossed in the same way.

tn 1898 the F1 of these double crossss will be cressed in the saime way as
above.
Ini 2003 inttial phase evaluation of fruitings of these hybrids will be made.

implementation

Province, Thailand and at the Nongnooch Village, Chonburi provinge, Thailand.

The College will maintain 2 poputation of 400 indivduals. The useless
palms will he removed and new interesting paims will replace them.

The Nongnooch Village has a land area of 128 hectares and will plant se-
veral thousands of these phoenix hybrids. Mr. Kampol Tansajja is the Landlord.
He wilt introduce the types of date varisties such as dry dates, sweet khalal da-
tes, dates resistant to high humidily, dates of which khalals can be processed to
ripen info cured tamars, sic. by getling the ofishoois of these varieties for varie-
tal tests and for breeding.

Mr. Kampol Tansajja is making the Nongnooch Village to be the largest
palm Collection Garden in Asia. He will collect represantatives of the 15 Major
Groups of palms from the most primitive ling, the Coryphold Line 1o the most ad-
vanced line t.e. the phytelephantoid Line. Other interesting palms siich as the
edible fruit paims, the sap palms, the cabbage palms, etc. including the native
palms of Thailand will be collected. The Nongnooch Village is a moderm resont
and should be visited by fourists whao comne to Thaitand.

The author would ke to ask for cooperation and assistance to this program
of Humidity Adaptation of Phoenix, in whatever way possible, This is an appleal
to all World Date Expetts and Agencies working on the development and evolu-
tion of the Date patm and the Genus of phoenix.

This program will contribute to the Great Future of the Date palm-and phoe-
nix. Thanks. '




Date palm J&(1)
published 1988

DATE PRODUCTION AND MARKETING BEHAVIOUR OF DA-
TE PRODUCERS iN IRAQ WITH SPECIAL REFERENCE TO
CO-OPERATIVES*

LAITH SAIMAN AL-Al
Section of economic: research and studies
Agriculture 8 Water Resources Research Center, Scientific Research
Council
P?.0.fBoyx 2416 Baghdad, irag

As the most important date-growing area, Iraq suppiies thres quarters ot
the world date exports. Despite this leading market share, dates from lrag feleh
relatively low prices on the world miarket, and, over the last few years, the per-
centage of Irag’s Date exports has been decreasing. This situation resulis main-
ly beacuse the required tenms of export contracts regarding nuality and timing
have not been-fuffilled. This is caused primarify by difficuliies in the domestic
market. late delivery as well as unfavourable conditioniay and insufficiend stora-
ge on the farms.

The low export prices determine the price in the domestic market. Thus,
there is no incentive fo improve production. Attempts made by the government
marketing organization 10 break this vicious circle by raising buying prices have
not been very successful until now.

" The objective of this investigation was to analyse the marketing behaviour
of date producers, to explain their marketing decisions and l¢ determine thair
readiness to react to market-ortented actions. A decision oriented approch was
used as a framework.The analysis of marketing decisions was carried out in
three steps: basis (date production), process (decision maker, goals, field}, and
determinants with special reterence to interpersonal communication, The focus
was on date producers organized in co-operatives because of their particular si-
gnificance in lraq's date production. The data were callected during an empirical
survey conducted in 12 villages having 6 co-operatives inthe provinces of Baby-
lon and Kerbala, and from the evaluation of statistics and relevant publications

* 1his is an abstract of ph.D. Dissertation, Goettingen Univ,, F.R. Germany, publidghed in ihe
socioeconomic studies on Rural Development Vol. 74, F.R. Germany, 1987.



Forthe analysis, agditive scoring scaies were estabilished and served to evalua-
te the direction of marketing decisions, the physical market access as well as
the intensity of personal communication belween members and management
of co-operatives. There are hardly any farms producing dates exclusively. Addi-
tional farm activities are undercropping of the palm gardens, cuitivation of other
farmiand, and animal husbandry. The farm structure is determined above ali, by
ihe size of the paim garden, iand tenure, availabitity of lahour and the educatio-
nal level. Negative influences exercised by the additional farm activitics on date
production could not be proved in the statistical tests: There is a main deficit in
date procuction with reqgard to all date palm cultivation practices. This deficit
could he mitlgated by appropriate mechanization and improved training and ex-
tension. High planting densities, fields of small sizes and the farmers’ lacking in-
ctination hamper mechanization. Soil salinity as well as pests and diseases cau-
se reductions in yields on most farms. Under the prevailing cost/price telations,
date production only offers a low contribution margin as compared with other
farm activities.

i marketing, iate delivery and reluctance to sell to the Dates Commiitee
were observed. It was a scertained that the causes thereof were the bad condi-
tion of the physical infrastructure, late procurement of price information, long
waiting times in the market transactions, detayed payment of the sales’ pro-
ceeds, impersonal atmosphere at the buying centres, lack of {family) labour and
the farmers’ low educational level. Generally, the date producers included inthe
survey showed a rational marketing hehaviour. Thus, it can he expected that the
instrumants of price, market and structural poficies will be effective. The elimina-
tion of resiraints could increase the producers’ readiness to change their marke-
ting decisions in favour of the date marketing organization.

Measwres for extending the éu;oply of appropriate machines and imple-
ments as wel as other production inpuis, for improving water mangement,
especially drainage, for intensifying extension, for increasing the number of
buying centres and the Iritenslty of Inferpersonal communication, and for re-
structuring the rural roads network should be considered patrticularly positive.
Co-op-eratives should be more closely involved into the implementation of the
appropriate measures,

The outcome would improve ot only the date economy, but also the whole
agricuttural secior and, moreover, accelerate general rural development.
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Acomparative application of date juice extraction process on industrial
Scale ‘

N.D. Benjamin N A Mohammad 5.A Al- Shakir
Sen. Sci. Hes, Ascist: Beg. Sci. Res.
A.S. Moraki M. Atk
Agri. Assist. Agri. Assist

Dept. Palms and Dates, Agric. Water Reso. Res. Center Sci. Res. Council,
Baghdad, P.O.Bui 2418, lrag.

Al act:

The colloid materiais consice: one of the main faciors effecting filtration
and clarification process.

fn order to determine the optimal conditions for maximum rate of sugar ex-
traction, minimum non sugar compounds, and with lowest percentage of sugar
losses,

A comparison of three process of date sugar extraction (Enzyime treatment,
Hindia Liguid sugar, and the modified process) were studied. The results revea-
led that the use of commencal pectic enzymes (pectin estrase and polygalac-
turonase) in date juice preparation are necessary in order to obtain a higher su-
gar exiraction rate (21.0%) and juice clarity value of 72.0% and losses of sugars
less than 3.4%, When compared to the modified process with values of B6.6,
70.8 and 4.1% respectively, While for the Hindia liguid sugar process the values
were, 75.8, 70.0, and 11.0% respectively. It was found that a relationship bet-
ween concentration of soluble pectin and fine filtration rale is existed, with a eriti-
cai concentration range of 0.090-0.085%.

The development of colour intenstty in the juice of Hinwa Ligquid sugar pro-
cess was more nioticable with an increase of 24% when compated {o the enzy-
me and modified process respectively Wiie turfural and 5- hydroxy methyl fur-
‘ural increased in the enzymatica!ly reated juce and tha modified process.

it was concluded from ifie comparative applied research that the enzyme
treatment process, gave an increase in the yieid and prove the quality of the jui-
ce with reducing the cost by .10, 15.00 per ton of dats.
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Production of Singie call protein from Date waste and soma pan of paim.

ABSTRACY

This study was carried out {o investigate the growth, celiuyiic activity and
praduction of single cell protein of Cellulomonas isolated in"Trie Biol. Dept. (Ba-
no 1981) College of Science, BAGHDAD. Univ.) on different cellulosic material
Date cake, Rice husks and four dalepaime paris.

Bacteriad activity to hydrolysis cellulose in ¢rude material and compared
with chemical hydrolysis material with (causiic sodg and Dioxan solutions).

The best rosulis ware obtained whern date patm leaflets were treated with
waustic soda, it gave a high amount of protein {727.5mg 100 emd) and high
amoutrst of redusing sugar (58.5 mg/ 100 ond).
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Ommatissus binotatus lybicus Da Bergevin
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Ommatissus binotstus lybicus De Bergavin
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Blolagical and ecological studies on Ommatissus birotatus lybleus De

Bergevin
E. M. T. Al-Hafidh

ABSTRACT

Ommatissus binotatus lybicus De Ber, is one if the most imporiant pesis on
date paim.

The life eycie of this insect eas determined in the field for the two genera-
tions.

The popuiation density of Dubas was studied also. The results showed that
the population auring the first generation was higher the than the second
generation. '

There is a significant difterence between the number of eggs Iaid on tha-dif-
farent frond rows.
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The Jnfluence of Bagging on Fruit Set and Fruit Characteristic. in Date
Palm Cv. Hillawi

Hosim H.A Galib Essam A.Mawlod Hamza H. Hamood
Lecturar Senior Sci. Rese. Assi. Researcher
Agri College. Basr Agri. Wat. Rec Agri. Wat. Réc. Res
Unv, Res Cent Cenl
Abstract:

The study was carried out at Hartha region the expermental station of the
college of agriculture, Basrah Unv, for the two season 1985 and 1986 on Halla-
wy Date Palm Cv. The spadices were bagged immediately after pollination.
Four different periods were used for bagging 1.2.3 and 4 weeks. in addation to
the unbagged spadices taken as control. The objective was to study the effect of
bagging the spadices on fruit set and development of fruit. yield and some other
characteristics.

in general, the results indicated. that the bagging treatment had a signifi-
cant increase in fruit set. yieid and fruil dimensions. The period of bagging of
tour weeks gave superior resuits in those characteristics compared with other
treatments. Moreover. growth of the pollinated carpels in the bagging treatment
was faster than the unbagged treatment.
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