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Project No: UC/RAB/90/G11

TECHNO-ECONOMIC PROFILE ON DATE DIBIS AND DATE HONEY

EXECUTIVE SUMMARY

vate Syrup.

The main use of date syrup in manufacturing is as a sweetaer
for soft drinks and as a sugar addizive to the manufacture
of bread, biscuits and cereals. An acditionzl market Zor
syrup as a caramel replac.ment cculd develop in the USA

following restriction in the use of caramel.

Date Honey

No specific use for date honey other thzan as a concentrated
syrup for manufacturing purposes has been established,
although a niche market exists for selective honies in
Europe and the USA.

Date_ Pulp

Residual pulp and stone are not listsd a&s being suitable for
animal feed, but a limited loca. market cay exist if

suitable supplements are added.

The estimated investment costs for cesian, construction and
commissioning a plant with an outpu: of 5,000 tons of date
syrup per year is US$ 5.33 m plus site costs. The
additional cost of a honey processing plant and pulp plant
is estimated at US$ 3.07 m plus site costs.




An annual production of 5,000 tons of date syrup could
turnover US$ 10.25m depending on the geography of sales
outlats relative to the production area, the ability of the
market to absorb this quantity, the quality of the product

and its wholesale price.

The estimated profit on syrup alone on this turnover is US$
1.44m, but this is contingent on raw material, finance and

labour costs.




2.0 PRODUCT DEFINITION

Date Syrup

Date svrup is used in tulk form as a sweetener for the
manufacture of soft drinks, confectionery and the

preduction of bread and biscuits.

Date syrup extract of varying browning colour and
viscosity is used as a sugar substitute in bread
making; 3% to 10% of date syrup can replace sugar
without materially changing bread quality. 3% date
syvrup is recommended as the commercial level for

ingredient use.

Date syrup can also be used as an ingredient in the
manufacture of breakfast cereals, providing both the

colour and level of sweetness.

In these applications, bulk packaging of the product
is necessary for use by the food industry, the sterile
syrup precduct being stored in 10kg drums to 300 kg
aluminium pressurised containers. These pressurised
containers are standard containers for sterile fruit

juices and fruit pulps etc.

Consumer Use

It is doubtful that within Europe, date syrup will be

in demand as a consumer product.

In Iraqg and Iran the use of date syrup for domestic
bread, biscuits and other bakery products |is
increasing. Also the growing demand for table sugar
provides a market opportunity for a sugar substitute.




Irag being a major date producing country with an
estimated annual production of 450,000 tons per year
has stimulated the use of date sugar sold to the
consumer as a replacement for table sugar at a
subsidised manufacturing cost. Subsequently, in Middie
Eastern countries, a market exists for consumer product

of date syrup in 1 kg can packs.

Date Honey

No specific use for date honey, other than as
concentrated syrup for manufacturing purposes, has been
established. As a caramel replacement, concentrated
date syrup compares well with commercial caramel.
Subsequently, requirements of the manufacturing sector
for a more concentrated solution in bulk packs is

estimated to be similar to that of date syrup.

Consumer Use

Consumer interest for date honey, marketed within
Europe and the USA may well provide the opportunity of

small 0.5kg consumer packs.

The USA has an established Californian date industry,
which is primarily the processing of eating quality

dates.




3.0 TECHNOLOGICAI, REVIEW

Raw Material

There are numerous types of date cultivar. Quality of
raw material is dependent both upon variety, aqrowing

location, temperature and maturity.

An approximate comparison of sugar content of dried
dates compared with other fruits is given in Figure 1
(see page 5).

The regional production of all dates assessed on a
world wide basis taken from the Food and Agricultural
Organisation of the United Nations indicates

production levels by country given in figure 2 (see

page 5).

Research relating to the sugar extraction potential of
various date varieties, indicate that the growing
region, harvesting time relative to maturity,
temperature and variety of date, are all critical to

“he sugar content and subsequent extraction yield.

in Libya, the Ministry of Agriculture policy has
established a 4 million palm tree production lavel,
which yields approximately 87,000 tons of dates per
year, approximately 5% of the total world production.

Of these the main cultivars grown in Libya are:-
Bikriari
Khadhrai

Taasfirt

The Bikriari variety is the most popular in Libya for

the manufacture of date syrup.
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Irag was the major date producing ccuntry until

recentlvy and the principle variety grown is Zadhi.

Data is not available indicating the proportion of
variety within the total crop, harvested within Irag

and Libya.

However, analysis of varieties has been carried out
relating to the nutriticnal quality and characteristics

of dates:-

Bodaywala dates contained the highest average
weight (8.9g) per date.

Jhajri date stone contained the highest average
weight (1.0g) per stcne.

Dona was the sweetest date with 83% total scluble
solids.

Bodaywala and Waniwala, provided maximum pulp
(91%, and date stone (24%) respectively.

Basra yielded the best quality date syrup (72

degree Brix).

Principal varieties of dates commercially grown are

indicated in Appendix A.

Date Production

The increase in sugar content from young dates through
to maturity prior to harvest is briefly described as:-

Khalal Stage

The date is pink, yellow or red, depending upon the
variety and this is the growth stage of the date, where
invert sugar accumulates slowly, and sucrose much more

rapidly.




Rutab Stage

. Rutab is the period during the ripening of the date,

where the fr. .t softens. Little or no sugar accumulates
during this stage. Dates continue to lose water, but

retain sufficient water to make them self-preserving.

Tamar Stage

The date is dried to a fairly firm constituency and the
sugar to water ratio is such that the dates dec not
ferment. Young dates contzin as much as 85% water,
invert sugar ranging from 40% to 97% of total sugur in
the early stages of growt%, but decreasing in
percentage as sucrose accumulates after the fruit has
obtained full size. No other sugar has been detected
in dates, once they have approached full development.
At full development sucrose constitutes 80% of the
sugar present for soft, semi-dry and dry kinds of

dates.

The variety Degletnoor has a sucrose level of 85% of
the total sugar content and this is determined by the
temperature, humidity and rainfall during the ripening

period.

As indicated in the comparison table, the sugar content
is approximately 60% of date composition per 100 ¢

sample for dried dates.

Date Processing Technology Options

Holland and the UK are the main manufacturers of
process equipment for the preparation of date syrups,

honey and pulps.

Holland have submitted to Iraqg processes and ins:called
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one known plant for the purrose of prcducing date

syrup.

. The technology highlightd in this profile is that

designed, manufactured and sold by APV Baker, the UK

internaticrnal food preocess plant nmanufacturer.

APV Baker

Westfield Road

Peterborough PE3 6TA

England

Tel: 0733 26200 Fax: G732 263570

The process tecnnology is very similar tc that cf sugar
extraction from beet and could be used for similar

processing technologies.

The processing principles are quite simple in that raw
material is macerated inclusive of stone, skin etc.,
blended with hot water to extract sugars and other
dissolved compounds which leave the residual fibrous
structure which is then dri2d and processed for animal
feed, the liquid extraction being condensed by use of
low temperature vacuum condensers with further
clarification, if required of the resulting concentrate

syrup.

This process is a conventional extraction method.

Plant Capacity

Plant capacity is a function of market demand cor

finished product and not availability of raw material.

A process system capable of processing raw date at the
rate of 3000kg per hour will, if operated on an 8 hour
shift, 6 days per week, produce approximately 2000 tons

of date dibis per year.




Operation of this plant on a 7 day week, 3 shift

workina, will improve the utilisation of the plant

- facility and provide an approximate level of 6000 tons

of finished date dibis per vear.

Therefore, a plant of the capacity 3000kqg per hour,
raw date processing is considered the optimum size of

processing facility.

Harvesting Contracts

The control of raw material product for centrail
precessing is one of the most difficult aspects of a

project.

Dependent on the location of the plant, the collection
of large quantities of date will require either a co-
operative contract agreement, or free-market trading
based upon intake of sugar content and weight against

a structured payment scale.

It is essential that the dates have matured toc the
maximum sugar level, suitable for processing and if
harvesting is not carried out by controlled contract
and field work, the processor can only resort to
payment on volune and average sugar content by load as

is practised in Europe.

Generaily, dates are collected in crates of 25kg
weiaht and further such standardised transportation
systems would be necessary for the process plant as
both fumigation and long-term storage 1is required
enabling the plant to operate over a much longer

period after harvesting.

)




Dates after harvesting must be handled carefully and
not be subject to dropping and crushing by stacking
- lpads. Therefore, the crates must be self stacking

without detriment tc the quality of date.

Processing requirements of only 2,000 tcns per year
will reguire storage capacity and intake for a minimum

of 80,000 trays during the harvesting period.

Extraction is approximately 50% of intake weight which
would require therefore 150,000 crates of raw material

per year at an cutput of only 2,000 tons of date dibis

per year.
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4.0

PROCESS

Process Description

To operate the process ccntinually reguires the intake
raw material to be fumigated, remcving surface bacteria
and insect growth and the storage of clean dates at a
temperature of 0°C which will enable the process to

continue after harvest collection.

The storage temperacure of dates relative to the
maintenance of sugar leveis requires evaluation as
variations occur to each cultivar and regional growing

area.

In approximate terms, the storage of cleaned dates at
a temperature of 0°C enables the product to be kept for

up to 1 year before processing.
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The process is detined as:-

Intake durina harvest over Weiahbridae and
sugar content test.

Furigation and cleaning.

'

Store with adedguate air-flow in 0°C chill store.

Feed raw material to process line via inieed
convevor and feed hoopers.

]
Mix with hot water and macerate.

l

Filtration.

l

Clarification.

1

Evaroration.

Coo}inq.

ﬁ

Bulk packaaina of prcduct for commercial sale and
repackaginag into consumer packs.
[}

/

Finished goods, bulk storage warehouse.

¢

Consumer packaginag process.

L

Distributior.
Services required are:-

Steam boiler

Cooling water plant

Portable water consumption
Compressed air for processing

Power consumption tor total site and processing.
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The following 1is an approximate requirement for the

process plant:-

Feed Rate of Dates - 3,000 kg/hr

Product Rate for Weak Syrup - 7,500 kgs/hr at 20°Brix
Product Rate for Final Syrup - 2,080 kg/h:r at 72°Brix
Total Steam Requirement - 1,250 kgshr at 7 Bar g
Cooling Water Requirement - 75m/hr at 2 bar g
Potable Water Requirement - 5,000 1/hr

Electricity Requirement - 100kw 3 phase 400/440V
Air Requirement - 2m /hr at 4 bar g of

clean, dry, oil free

instrument air.

An estimate of the maximum capacity for this type of

plant based upon a 50% yield is:-

3,000 kag/hr feed rate
6 day/wk 24 hr/shift operation
24 ¥ 3 x 6 = 430 ton/raw material/wk

@ approximately 50% yield

date pulp residual = 200 tons/wk (before drying)
date syrup = 290 tons/wk

Maxinum annual capacity is therefore

S0 x 430 = 21600 tons raw material/year

= 14,500 tons/yr date syrup

= 10,000 tons/yr date pulp (before drying)

Further to this process which is the extraction of date

syrup, it is necessary to:-

(a) Further process and package the residual date
pulp for animal feed purposes.

(b) Further refinement of syrup and packaging of
syrup as date honey.

13




4.5

Date Honey Production

The date honey production proces requirss a further
extraction from date syrup at a higher ccncentration,
which will be different in texture and ccicur to honey

naturally collected.
Following is an outline of the processing stages:-
Intake storage vessel, pre heated

Extraction pump and heat exchanger
to evaporator

v

Bulk storage consumer pack filling

J

Labelling to warehouse

Distribution

Date Pulp Production

Date pulp, if extracted to a level of 7% moisture
content, can be bulk stored in ventilated silos or bulk
packaged in sacks for use as an animal feed supplement.

If product is not extracted at 7% moisture level, then
a rotary kiln drier is required to further reduce the

moisture level.

14




The precess for handling date pulp is:-

Bulk handling as extract from filtration system.

Rotary in-line drying kiln reducing moisture
content to 7%

Bulk storage silos with air entrainment for
moisture control

Possible blending of supplements

Alternatively, direct filling into 30kg sacks
for sale

Distri&mtion .

Whilst these are the elements of handling pulp as an
alternative animal feed, location and environment are
critical for the storage of dried pulp. If pulp is not
reduced to the 1level of 7% moisture content, then
fermentation commences within several hours after
processing and the product will no longer be suitable
for animal feed.

The conmercial benefits of pulp feed are dependent upon
the residual protein level within the pulp.

15




4.6 Process Plant Estimates

A process plant of this capacity incorporating all of

the various sub processes is estimated both in capital

cost and building area as:-

Plant Requirement @ $000 teons date syrup capacity/year

4.6.1
Date Syrup

Intake scale -r2 test house
Date Cleaninag shed

Date Chill St re

Intake elevator & hoppers
Macerate }
Filtraticn
Clarification
Evaporation
Cooling

Bulk storage tanks & pumps
Overall Area Process RoOOM

et

4.6.2
Date Syrup Packing

Overall Area Packing Room
1 - Bulk packing m/c

2 - Consumer packing m/c
Packaging Washer
Packaging material store
Conveyors

Distribution store

4.6.3
Date Pulp Processing

Rotary kiln drier

Bulk storage

Weigh & bag

Supplement additions
Supplement storage
Overall Area process room
Distribution store

16

$

56,000
48,000
1,040,000
40,000

800,000

96,000
240,000

160,000
136,000
256,000

48,000
160,000

96,000
320,000

$1.176 M

$

400,000
320,000
96,000
80,000
96,000
200,000
480,000

S 1.67M

Area

200 sg.m
450 sg.m
3,000 sg.m
(50 sa.m)

(120 sg.m)

(100 s3.m)
450 sg.m

4,100 sg.m

Area

300 sg.m
{25 sg.m)
(50 sg.m)
(30 sg.m)
1,000 sy.m
(60 sg.m)
1000 sg.m

2,300 sg.m

Area

(50 sg.m)
250 sq.m
(50 sg.m)
(30 sq.m)
(200 s1.m)
400 sq.nm
1500 sg.m

2150 sq.m




4.6.4

Date Honey Processing & Packaging $

Intake pumps and tank )
Filtration }
Evaporation }
Cooling }
Storage

Filling & Packaainag
Packaging Material Store
Distribution Store

Overall Area Process Roonm

4.6.5
Services

Boiler plant, equipment
and mains

Compressed air

Cooling water tower & mains
Portable water source

Elec. power & feeders

Gas Feeder for Dryer

Admin. facility

Access road and surrounds

Project Estimated Totals

Training & Commissioning
@ 10%

Shipping 8 5%

Estimated Total

These estimates are dependent

400,000

96,000
192,000
72,000
72,000
160,0C0

$992,0990

136,000
56,000
72,0¢C0
80,000

128,000
64,000

120,000

480,000

$ 1.136M

il A o

upon

Area

(75 sq.m)
{40sq.m)
(30 sq.m)
150 sg.m
150 sq.m
200 sg.m

500 sq.m

240 sq.nm

200 sg.m
500-sg.m

940 sg.m

9990sq.m

9990sg.m
site

of

construction and sourcing of raw materials. Costings are

current I'K estimates.

buildings and the supply and erection of plant.

17
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Plant Operation

If the construction of the chill store achieves
up to 1 vear storage facilities for processing raw
date without detrimental effect to sugar content
and qualitv, then plant capacitv operating on a
6 day week, 12 hour shift can be used continuously
throughout the vear to achieve an approximate

output of 6500 tons per year of finished product.
The process could be used for similar maceration
and extraction products, but as the location is

unknown, details of alternatives cannot be given.

Buildings & Special Civil Works

A level site of approximately 9,990mw’ is required.

The major civil works will be to provide slabs for the
principal process units together with warehouses and
administration buildings, ccnnected bv heavy duty

access roads.

The orly special civil requirement will be the chill
store which requires insulation and associated
refrigeration facilities to maintain a minimum internal
temperature of 0°C under the prevailing maximum ambient
conditions. The refrigeration plant specification will
depend on the site location and the rate of

accumulation of raw material for processing.

Annual Mintenance Costs
The plant amortisation period should he assumed to be

15 years, the annual repair and maintenance cost is 15%

of the initial plant and building cost.
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4.9 Initial Production Levels

<
1
n
|

Tonnes per Year
2,000
4,000
5,000

w N -

4.10 Cons ction Period

Initial Design & Purchase 24 weeks

Supply of Process Plant 36 weeks

Shipping 6 weeks

Site Installation 26 weeks
Commissioning 12 weeks

Total time for

Project Implementation 104 weeks (2 vears)

4.11 Environmental Aspects

There should be no adverse environmental affects from

this project.

PRODUCTJION COSTS

Manufacturing costs are very dependent upon regional source

of enerqgy, water and utility services.

Production, labour costs are a function of regional pay

structures.
An estimate of manufacturing costs as a percentage of

finished product providing 2,000kg per hour of date syrup

must include costs defined as:-

19




must include costs defined as:-

Direrct labour - 20 man hour cost/2000kg
(assume to be $1.5 per man hour)
Utility services of steanm,

gas, electricity, water and

effluent - $235 per hour/2000kg
Intake and distribution costs - 6% of selling price
Packaaing - ¢% of sellinag price

Overall yield of raw material
intake for the purposes of
conversion intake - 95% of raw material

Raw material costs are difficult to generalise (being
entirely dependant on local conditiors). The best example
is to take Saver variety at USS$ 660 per ton and a conversion

rate to syrup of 67% is assumed.

If the regional market price of raw material is assessed,
then these percentages and additions including that of yield
conversion can be adopted to detersmine the minimum date
syrup selling price at the capacity of 3000kg per hour raw

material intake.

MARKET FOR PRODUCTS & INTERNATIONAI, PRICES

Date Syrup

Granulated sugar is produced from sugar cane or beet, both
having a natural carbohydrate content, which is high in

sucrose and is fairly easy to refine.

Dates contain a mixture of sugars with a high proportion of

glucose and fructose as well as some sucrose. The

20




Whilst it may be possible to make a powdered granular
product for use as a sweetener, this would not be a true
substitute for granulated sugar and the processing would be

expensive.

Date syrup is a useful sweetener, which can be produced at
low cost and 1is suitable for industrial use as 1its
sweetening power is high with a higher solubility then

sucrose.

Date syrup in bulk can be marketed for manufacturing

purposes within Europe, Japan and the USA.

The consideration of caramel replacement, particularly in
the USA should be reviewed.

Consumer pack of date syrup appear only suitable for the
retail market within the established Middle Eastern areas,

particularly Irag and Libya.

The sellina price of syrup is assumed at US$ 2,050 per ton
based on the UK retail selling price of US$ 3,080 per ton

with a 50% mark up.

Date Pul

The sale of date pulp, processed for animal feed, is
restricted to local sales within 1C0 mile radius of the
processing plant due to the low sale value and bulk unit
relative to distribution costs. Sugar beet pulp is often
rejected due to the small market demand. This may be
different in Middle Eastern countries, particularly Turkey,

where cheap animal feed is required.

21




The addition of supplements to the pulp during the blending

and packaging process may enhance the market value.

No figures are available for the selling price of date pulp.

Date Honey

The product of date honey could be marketed in Europe if
correctly presented in glass jars with appropriate labelling
conforming to the various market health requirements as a
health ingredient product, prepared without the use of

insecticides, artificial fertilisers etc.

A niche market for honeys exists throughout Europe and the

USA.

No figures are available for the selling price of date

honey.
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APPENDIX A

Dayri

Deglet Yoor

Halawy

ayany

Iteema

PRINCIPAIL, VARTETIES OF DATES COMMERCTIALLY GROWN

Soft cate. dricin is Irac. S=ii te zedir=, cvate cc neariy reng Sruit. Yeiicy becczing azber tocm ripening
&nd deep 30:den orowm when cured. Fruit fes reietively liztle astrimgency in the khalal state es coapered

with other verieties, Kipers lete. Vield is heawv: 230 pourds {136 «iloarems) gor ee.

Semidry cate. Oricin is Irag. Nedim tc large, cbierg te cblosg-elliptical fruit. Dull resr over a deep-
chruze yeiiCs cciow. Ripens and cuzes te 3 dark recdist brewm, usually with a ceeper colour, aimest black,
&t the bese. Te softer fruit is zore attrective. Toe drier fruit is @ ligat dull-red with & distinctive
purplish tiz. Vield is veriable ecause of frequenc fzilures o get & good set of fruit. Vield, under

faveurable cercitiens: 156 te 206 pownds (€2 te 91 xilccramsi.

Semidry date. 9rigin is Aloeria. Mediu= to iarge, chicng-cvate fruit. Coral red colow, becoming arber upca
ripening and 2 ceeper browr when cured. Rivers late. Very jmoortant comercial variety in Califernia: less
50 in Arizonz secause of fruit’s suscepticility to damage from rain &nd high bumidity. Vield, under favouradle

congitions: Z0¢ to 300 pounds (91 tc 13¢ kilograms) ver tree.

Soft date. {rigin is Ireg. Small <o wedimm, oclong vich roanded epex. Yellow colour, teconing light aaber
upon ripening and transiucent qolden brown when cured. Kipens early. Widely grown. Trees have saowm little
damace frex occasional rains and nich huzidity. Main cisadvantage is tendency for fruit to srivel during
ripening, but this can be largely avoided by plantirg trse in heavy soil with adeguate irrigaticn. Average

yield: 139 to 200 pourds {68 o 91 «ilograms) per tree.

Soft date, Orign is Eqypt. Large oblong-eilipzical fruiz, Deep red colour, ripening to purpiish black. Ripens
in midseascn. Zess extensively pianted than leading varieties. Feavy losses of fruit have ooczrrec during
wet, unfavowradle rivenira seasons. Fruit coes not cure readily and is best adapted to handling =5 a fresh

date. Average vield: 239 to0 09 pounds {1i3 to 136 kilograms) per tree.

Soft date. Oricin is Algeria. Nedium tc large, cblong-ovate {ruit. Yellov colour, beconing amber won ripening
and darker brevn vhen cured. Ripens in midseasen. Pruit is subject to serious spoilage when it ripens in wet
deather. Mot as extensively olanted as some leading varieties. Averaye yield: 200 to 250 pouncs {91 to 133
kilograns) per tree.
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Kradrasv

Tustawy

Hedjool

Kars

Saidy

30T dece. Criain is Treg. il <9 zediux oclong-ovate fruit. LIET veliow colecr. ceconing qreenish-zxber

20 T2ening and recdist-broem wtem cored. Xvens eariy. An impertant cczzercial variety in Califermia and

- Arizera. The tree is smaller than ccmercial varieties, but is well acated tc 3 rather wide raes of

condizions. Comparetivelv lighe vield: 130 o 120 powds {43 o 3¢ tiloarens) per Troe.

Sofz dete. Crigin is easterm Arediz. Smzil ta zedinD, ociomg-ovete froit, iltt en xige base end satestal
irreguiar cotiime. fellew ocicw, becczine aher uocn rivening and recdish breud wrenm cized. peds in

ni€seasor. Relatively limite¢ ccmercial alants. Averace yielé: 120 to 15 pownds (3¢ to €2 Kilogramsi.

Sct cate. Origin is Irao. Stail chieng-cvate Zriit, Yelici ccicx, becczing ather en zizening and breamist
red her owred. Ripens in midseason. Widely olavtec, with exceotic: cf Ceachella Talley, where skin of Iruit
235 7ad a tendency to separate fros the Ziesz. Tress prefer feavy scils. e £3s gooc recemt fer withstanding

cocasienal Gapp weather durirg ripenisg. Mverace yield: 150 to Z0C oeunds (€2 te ¢1 Xilegrams) per tree.

Scit cate. Oricin is Irac. Medin tc larce, breaciv chiemg-cval Iriit. Yellcw coc, becczing acher coem
ripenirg an¢ deep chestrut brewn when curec. ipens late. variety is best acapted te ha€lizg as a fresh éate.
Few pleztings in the Coachella Vallev; lass limized plemtirgs in 2alc Kiver telley. The fruit hes some

telerarce to hich humidity. Average yield: 175 to 225 ocunds {79 te 107 xilcgraes ver tree.

Soft cate. Origin is Morocce. Characteristicaily very larce, but varies cemsicerably in size. Zreadly
chlczg-cval te somevhat ovate. Irreularitiss iv shaoe are commer an€ ave 3ssceiates with Tidces on the seed,
Ceicr cs crance yellcs wit? a fipe recdis~-trcum stinoiing, becezing aher uocn rizening, and reddis? brewm
ahen awred. Ripers early. Fepulaticrs were creatly recuced because ¢ the ravages ¢ the bayoud disease to
which it is particularly susceptitle, In Zeliformiz, vields average: 130 o 209 pords i65 w0 91 | Toqrens)

ver tree,

Soft dete. Crigin is Aigerie. An exceilen: veriecy. Friit s ierge, nerrow.v otlons-ocovete. Yellow colour,
becczing azher upcn rinening and recdiss trcem shen cored. Ripens very early. very LIzited piantings in
Califermia and Arizena because fruit is extvawely suscestible tc camace frcm rair 2-¢ bich humidity. Average

yield: 239 29 250 pounds {31 <o 112 Ciloarems’ per <ree.

3oft dete. Srigin is Eqyps. Laree, Croad.v ociong-oval fruit sith flattemed fase. Grange yeliow coiour,
becoming dull-Crown upon ripening 2nd deeper chades when cured. Ripens laze. Limizad plantirgs in Inperial
Talley, California. Corsicerable lcsses emerienced during humid seather, Yielé: 175 te 25¢ pounds (79 to

112 kiloarzas) per ree.




3of: dete. Crigin is Irey. Medic o ratter larde, 25iong to aciong-ovel fruit. Yeilow colar wit: faimt
longitediral streats of red near the base. Becomes amoer wpor ripenirg & deep redish-brow= vhen cured.
* Kipens inxidsezson. Pianzings are refatively ii=ived, zosTiy im Sa:t Kiver veiley. Frui: ks mediza tolerence
<0 hich dumidizy. Yield: 175 to 239 pounds {73 <0 91 tiloarams} per cree.

Sc°t date. Origir is Algeria. [arce, chlerg-ellintical Sruit. Celcer 1s yellcw, becomizg awber woca rivenisc
and recdish-brown vhen cored. Rivems early. Grewers nc icmger drefer becaise ¢ ixck cf cuality and Reavy
lesses of fruit Srcw oocasional rairs ané hich huamidity. Yield: ZCC te 25¢ scwnés {91 te 113 Kilograms) ver

JTee,

Cry cate. Origins in Algeria. Nedim to large, cbleng fruit «ith roundec avex. Cclowr is yellew, riverirg
4 ~urirg w0 & light qrevish trown or sirev colowr with epicel perss freguely dull troen. kipess late.
One ¢ the fev varieties of éry o ‘e vlanted in Usitec States. Tiei¢: 2¢ to 25 vowncs {91 to 113 kilograms)

per <ree.

Semidry date. Origin is Irag. Small to nedimm size, cbovate fruit. Yelley coler, becoming aaber won ripening
ard reddish-trovn vhen cured, except for dull vellow or scraw coloured rees os dry flesh reczired at the
base of many fruits. Ripens in midseason. Lizited pienzings inArizonz and Czlifornic. Toe fruit loads itseif
to relatively easy handling by qrower, tut quality is somevhat lackizg. Fruit is someshat less tolerart to
rain and high bawidity than the Balawy and Khadraey fruits: 206 tc 30 powcs (91 to 13¢ kilograms) per tree.






