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FIG. 1 MAP SHOWING FLACES NOTED FOR VINE GROWING IN UPPER EGYPT
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S tave been-destined’
part ‘from: the general and -

et
the finapcia istra;
that,

ed to thein:ag.granary-keepers:.In. connection. with
ep:in:mind. the:following-question; S .
hat was. the extent’of their competenceiin ‘that domain? Did thejr
constitute.a liturgy.an “how. were they sufficiéntly remunerated §
te -they recruited by local. and icentral authorities? How long was
erm. of office? What: were theit ‘qualifications, and who™were their
laborators dnd chief assistants? From-whom did they.reteive their
ers ? What,was. ther procedire to which.thiey. might have.recourse
n’settling'any:disputes”that-might crop up. with.depositors or:debtors
d-grain.or claimants of-wages in:kind?. How did:they handle-the big
firansportation * How:did they:make use of the members.of-the goilds
até donkey-drivers.and camel men reguisitioned for that purpose? How
ould they supplement these transporters if ‘need” might be, by- private
onkey-diiversand camel men ? How would they reckon wages paid in kind
o-these transporters? What. was the rate of payment-and rate of exchange
_#(adaeralio)-applicd for méney payitents and: whether the .option to make
payments in kind-or their équivalent .Amowits in.money, lay with these
' “sitol theirown discretion orupon strictorders transmitted to themi by
ibes fromhigher authorities in Alexandria:or even in Rome? 1) .
€0Ver o) Jeftin the derk dst6 whaf eéxtent guards (dvSpogpihanes)
1 ropikaxe) acted itnder, their: direct supervision or
ithem and how fdr ship-masters and boat captains
with i or simply: corresponded with them for
types of big questions which may: suggest
through sitologian papyri. Apart from the phraseo-
nes 4044, P. Columbia No. 123.
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18 Zaki Aly

logy and repeated terms which recur often with slight variations and the
minute lists of amounts of corn, batley, lentils and beans, either received
or advanced, and the computations that occur often in these accounts,
the main theme remains clear: that sitologi were prominent figures in
their domain, showing both ability and activity that are to be much admired.
It is our intention to give a running survey of the réle of these officials as
depicted from papyrological texts.

The post of sitologus bad ‘its prototype-in Ptolemaic Egypt but that
was comparatively on a modest scale especially for the earlier period of the
Ptolemaic epoch. Its frequent occurrence in papyrological data detailing
the official activities of the holders of this office, dates mainly from Roman
Egypt and points out that they were prominent figures in the economic
life of the ‘chore’. They appear in documents either singly or.collectively,
indicated by their names, often doubly named {5 #al)-and by their patro-
nymics, followed by epithets denoting their office and their village idia.
When they act in two or more, they are coupled in some cases with the usual
term: xal pévoyu, demoting their collaboration with a joint board. The
latter term is sometimes written in full but mostly abbreviated. There is a
striking instance of an abbreviation of that term, occurring twice as such x
in a duplicate papyrus document published by me in 1950 2), which contains
a periodical report submitted to the siralegos of the Lycopolite nome by
two Egyptian joint sitologi and sealers. In this report and the endorsement
on its verso, the writer had recourse to some curious arrangement o1 the
document, which looks like an attempt to combine in one sheet of papyrus
two separate forms of retarn namely the v vepahaiy and the zar’ dvipe.
The abbreviation referred to, consists of a distorted ¢ with the letter
written slightly above. This is considered an early example of that type
of abbreviation and constitates a rare and singular type to which there is
no parallel in papyrological publications. Thus it should supplement lists
of abbreviations that appear in the indexes of papyrological publications.

The enrolement to this office must have been subject to some stipu-
lations or qualifications, the nature of which escapes us for lack of direct
evidence. Judging by the maltiple tasks undertaken by these sitologi, the
correspondence which they had to keep and the utmost importance of the
commodities of wheat, corn and barley with which they had to deal, the
domestic government of Roman Egypt would not run the risk of choosing
or recruiting them indiscriminately from untrustworthy or unreliable ele-
ments among the ‘laoi’. Assumingly these sitologi must have had an ade-
quate knowledge of hookkeeping and accountancy since most of their work
as revealed by papyrological evidence, entailed and necessitated that every
granaty-keeper should keep a day-book for registering entries and amounts
allotted for conveyance by donkeys and camels to docks or to central reposi-
taries. The movements of commodities forwarded to other destinations were
minutely registered and their expediation was. done upon express orders
(emotddpaty) received from royal scribes endowed with the powers of
slralegoi under whose competence lay ultimately the movement of corn within
their nomes. Sitologi must have had a fair amount of knowledge of the
working order of the bureaucracy in Egypt, the administrative and financial
systems prevailing in the country, the intents and purposes of its praefecto-
rate and the manipulations of its governing body. This amount of information
would have to encompass the prevailing land-system and the distribution

?) Zaki Aly, Sitologia in Roman Egypt, Journal of Juristic Papyrology vol. IV,
I 289307, Warsaw, 1950,

i

1

Upon Sitoldgia in Roman Egypt and the Role of Sitologi in its Financial Admin. 19

of different plots. of land. whether run at the administration account or
belonged ‘to the-kleruchic, ousiac, . or hieratic accounts 3). They had to be
well-acquainted with: the virious taxes and additional impositions-on each
of them, - the supplementary charges reckoned in percentages (Exatonth)
of 1% or 2%, whether in"return for storage (bredp moBtbpates) or for some
remunerative purpose 4). Moreover these sitologi wére expected to have an
intimate knowledge of the prevailing living conditions of various classes
of the population, including their social status,

It must have been a big réle’ that devolved upon these local officials
who formed the first link in a long fiscal and financial administrative scheme.
The state-grain income including both its initial stage of storage and its
further transportation to its semi-final destination at the big stores of Nea-
polisin Alexandria whereit should await further shipment to Rome, was their
chief concern. Since upon the concerted efforts of these sitologi and their
joint sharers, depended the extent of state corn (annona) destined to be
shipped off yearly to Rome and amounting to 20 million modii or about
8 million artabae®), their movements and whatever measures they should
take, were subject to some direct and immediate control by overseers
whether komarchs, grammateis or epistatae,

In administering these multiple tasks, sitologi were helped by a retinue
of professional and clerical staff who were eyes on their movements and were
at the same time engaged in filing and endorsing reports, compiling accounts,
registering daily proceeds, expenses incurred and amounts advanced for
seeding purposes. Perhaps the most important item in the routine work
of sitologi was the issuing at regular intervals of periodical reports repre-
senting the proceeds during that particular period. These had to be sub-
mitted to metropolitan authorities i. e. siralegoi. Sitologi had to keep in
their archives the receipts (o dmoyaf), which were forwarded to them by
land transporters and ship masters ¥, in which recipients acknowledge
receipt of their wages in kind or state that the loading of their boats was made
according to requirements.

Sitologi worked in the first instance in close collaboration with the
‘praletores sililén’, whose special domain and chief concern were distinct
from those of sitologi though closely related to them. These ‘prakiores’
were engaged ip collecting the tribute of statc corn as well as the arrears
of various types. During the grain harvesting season which begins at Phar-
mouthi in Upper Egypt and lasts till the end of Pauni (= May — June) in
the Delta, the preliminary stage was to move grain to the village threshing-
floor (f &wg). There, the “praliores silikén’ lay claim upon the government
rent (fxydpiey) and ‘deliver it to sitologi who were instituted every-where in
villages, merides and metropoles mainly to receive the government’s share.
It was the business of these praklores sililén to sce that the preliminary
stage of moving corn from the threshing floor (and iz dw) to the granary
was effected in due course probably with the help of some special ‘phylakes’.
It has been advanced by Johnson 7) and Wallace %) that the tasks of the
praclores silikén were strictly limited to the collection of arrears of tribute

o1 Thunelt, Sitologen-Papyri No. 1 cols. 1—IV; johnson, Roman Lgypt,
Pp. 499—502.

4) P. Tebt., 339 and 373, 12 note; B. G. U. 321, 13; Wallace, Taxation in Roman
Egypt, pp. 40, €5, p. 372 n. 64.

) Wallace, Taxation in Roman Egypt, Chap., IV, p. 3

%) K. Thunell, Sitologen-Papyri No. 2 Recto pp- 121
No. 370.

7) johnson, Roman Egypt, p. 491.

*) Wallace, Taxation in Roman Egypt, Cliap. 1V, p. 37 and note 47 p. 371.

2

ad note 7 p, 368.
P. Ox, 2125; P. Tebt.,



20 Zaki Aly

and standing loans. But that limitation does not give them full justice since
they were actually concerned with the collection of the grain rent due to the
state. That has been confirmed by Westermann %) who pointed out-that they
were definitely charged with the collection of grain revenues and state
income due to be delivered to sitologi at state granaries. -

Among the junior staff that assisted sitologi in their tasks, there were
helpers and attendants (bmmpéra). A clerk (teopaneds) was . concerned
with preparing lists, taking inventories and compiling accounts of particular
amounts of wheat, barley, beans and sometimes lentilsas proceeds and rentals
Irom a certain crop of the current or Ppast year due to be stored. It was his
business also to prepare ahead lists of names of tax payers arranged in
alphabetical order, leaving a space after each name for inserting the tax
payment in wheat, barley and lentils 19), The official rate of conversion
from one type of payment to another is included. Measurers (pretpdrar)
were attached to sitologi and were bent on handling these commodities by
the official measure of half artaba or the dispensing measure and the
receiving one. Sifters (noouvevtad) were appointed to make sure that the
quality of corn was of the best: clean, pure, unadulterated, free from clods
of earth and barley!). Sealers (dopparicton) were prominent figures among
the staff, collaborating with sitologi. The main work of these sealers was
to ensure the safe custody of corn and guard against any illicit handling
of these heaps of corn and piles of cereals. The medium of their office was
some wooden seal to be applied to the bottom sides of the standing heaps
all round so that nobody could tamper with them. I have already published
some of these wooden seals that are kept in the Coptic Museum in Cairo!?),
One of them 1) bearing the name of its owner — 2 certain Ad@ or Audag,
is written in capital lefters in the genitive form: AIAATO which stands for
AIAATO(E).

The rodle of sitologi does not end at the stage of collecting and amassing
state grain in heaps under seal within the granaries. It extends to an equally
important and responsible task i, e, the grain transportation whether by
land-roittes or water-ways. They requisition members of guilds of state
donkey-drivers and state camel men and enlist, if need might be, the services
of private donkey-drivers and camel-drivers. These hordes and files had to
undertake the transportation work from local granaries to central and
nietropolitan ones and to docks and harbours, Yrom thence boats of huge
capacity, run by skippers and shipmasters (vatukygor — »vfepvita) through
canals branching off from the Nile or through the Nile itself, are loaded with
this state grain under supervision of special harbour-guards, and sail off to
their destination at Neapolis where they make a safe delivery. This com-
prises a double task of land transport and water transport running not on
parallel lines and perhaps not under one supervision, though both are so
closely connected with one another and even contributory to the same
purpose. This dual operation was bound to bring further responsibilities
upon sitologi who had to keep busy in controling and safeguarding this
transaction from any mishaps or illicit dealings. The Sitologen-Papyri
published by Thunell and the transportation receipts in P. Columbia No. 1,

o Westermann & Keyes, Transportation Receipts. .. ... .. . p. 104,

*%) Westermann and Keyes, Tax Receipts and Fransportation Receipts, P. Col. 1,
Recto 6.

) P. Ox. 2125, lines 19—20; P. Tebt. No. 370 lines 1215 and P. S. L, No. 702
lines 3-5.

%) Journal of Juristic Papyrology vol, IV, PD. 285296,

%) Coptic Museum, laventory No. 45952,
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Repio 4=5, publishefi by Westermann and Keyes, have furnished us with
imniense data pertaining to this operation and testifying to-its utmost
importance. They have enlightened s upan. the usual procedure and red.

this transportation work which might have amounted to favouritism in some
cases. In these transactions sitologi were a barty, if not the principal party,
and custodians of receipts of similar naturé from ship-masters 1), ’

For the execution of that purpose sitologi had to keep in close touch
anl{ constant cooperation with state donkey-drivers 16) (Bnuéarar *1véTpopor
or ovn).ai:m) and state camel-drivers 17 (sapnhétpogoy) and from time to
time, with private land transporters (fGustinof) to fill the gaps and speed
up the work. It was encumbent upon each member of thesa guilds of land
transpo;ters to keep three donkeys ever ready for undertaking that service,
But ‘this obligation known as Tpwvie dvidacia 1¥) seems to have been
loose and ot so binding since we have evidence that a state donkey-driver
may provide only one donkey 1%) or eleven donkeys2%). Hence the distri-
butmn'of transport obligation was not run on fast and rigid rules but varied
according to circumstances or was subject to some method which escapes
s at present for lack of definite evidence. However these land transporters
Irrespective of their denominations, had to satisfy the needs and requirements
of state in that connection in return for a prescribed rate of charges for
transp_ortafio.n and expediation, Terms that occur often are: t4 Sudrapny
$opetply, & Emoroudaspss Popetply,  For ensuring the prosess of the
sccond. and more extensive operation of water transportation, sitologi had
to be in constant touch with ship-masters a3,

In connection with this *@waywyi-procedure entailing a dual operation
of land transportation and water transportation, Westermann has advanced
a rather plausible supposition by reserving the term 4 pbpetpoy for de-
noting the land transportation charge and the term 15 vagioy for the water
transportqtmn dues?2). But this view needs to be reconsidered in the light
of new evidence furnished by an unpublished papyrus at Yale University,
Inventory ‘Ng. 445, due to be published very shortly by Professor Bradford
Welles, This is a complaint from a certain Kronion, an‘exempt priest of the
temple of the village of Tebtunis against a certain Kronios who has been
demanding excessive freight charges (vabda) for wheat conveyed from the
village to the harbour (lines 7—12). Tnstead of 19 obols per donkey load or

sakkos he wished to exact some 30 obols. Moreover his behaviour was not

M) P. Col. 1, Recto 4.

%) P. Ox., No, 2125 lines 30—31; P. Tebt., No. 370.

%) P. Col. 1, Recto 4, cols. 1, 4,5, 6,9, 8, 9,11, 13, 18, 19
1%} P. Col. 1, Recto 4, cols. 3, 15, l¢.
%) Oertel, Liturgie, Pp- 116117,

12 P. Col, 1, Recto 5, 16--18,

29 P, Col. 1, Recto 5, 26,

#) P. Ox. No. 2125 and P, Tebt. No. 370.
*) Westermann, Tax Receipts, p. 106.
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" On the whole sitologi seem
rule:in Egypt and-thanks to, their effo 3
Egypt'did carry out:its corn policy as*outli Rome and.
the tax payers the maximum of the land’§:grain income. This att;
imperial government. of Rome ‘was shown. very. clear] i
dence furnished in.the Apokrimala :of:Septimius: Severy

_E'gyﬁ)tian tax-payers ‘requested. the: emperor-if they ¢
of their dues in money in. lieu .of grain, { [
and point blank réfusal once-inore S e B e
He ordained: “We have-forbidden: ‘that’you pay..money instéad,of
grain” *). That prohibition depicts.very ‘clearly the official attitude; taken
by Rome in connection with, the ‘Egyptian tax payers who tried to jevade
the payment of their dues in-natura to sitologi and’wished tohave recourse;
to the system of adaeratio. .. . .. : . v o BRI R :

As regards the other sides pertaining to the -activity of sitologi, it:is
much hoped that one day the spade of some excavator might unveil somewhere
in the Fayfim or in one of the outlying villages on -the outskirts of thedesert,
a coherent archive of some village-or metropolitan sitologi. Until then “our
complete appreciation of the tasks upheld by sitologi is-hound ta temain
impaired. . . FE

) Westermann and Schiller, Apokrimata, P. Columbia No. 123, lines 4044
and pp. 22—23; 32—34 and 81. - c - . Cow

#) Apokrimata, P, Columbia No. 123 lines 4344,
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INTRODUCTION

1t is common knowledge that there are marked differences in the composi-
tion of any certain crop not only when it is grown in different countries, but
algo in different parts of the same country and at different seasons of the year.
During the last seventy vears a great deal has been accomplished in the analysis
of vegetubles, fruits and various field crops in other countries, but only very
little has heen done on the subject in Fgypt.

M. A. Ali Eff., realising, however, its importance started in 1927 to work
on it in his spare time and continued to do so for two years until, for some
unavoidable reasons, the work was interrupted in 1929, The present paper
embodies the results obtained in that short period and others will be published
later as the outcome of the work which is now being resuned.

The inportance of such investigation from the chemico-nutrtional point
of view cannot be much exaggerated. The time is gone when feeding an anima
or u human being consisted of stuffing the individual with as much food as
possible.  Modern economic feeding is now based on sceintific experimenta-
tion and research and such vital differcuces as those between a working animal
and a milking one, a growing child and a nursing mother ete., are taken into
consideration. Oue of the most fundamental date needed in this field of
work is obviously the composition of the various food stuffs. It is hoped
that the present paper will, in its own way, contribute towards supplying such
data.  Indeed,asstated in the League of Notions Burvey of Natjonal Nutrition
Policies 1937/38, “ It is desirable that laboratories should be encouraged to
continue their work in this field, as most of the existing food composition
tables ure inadequate or in need of revision. The importance of stimulating
vesearch in individual countries and of establishing reliable food composition
table was stressed by several delegates at the meeting of representatives of

national nutrition committees. Many foods have not yet been analysed at’

all.”
A. RIAD.

' COMPOSITION OF VEGETABLES

Preparation, of sample for analysis.—The vegetables taken for analysis
must be of the common species, and at the proper time of the season. To
ensure this, the Chemical Section had the required vegetahles supplied by the
Horticulture Section of this Ministry.

Large quantities of each vegetable, sometimes as mnch as twenty ning

‘kilograms, were received. As soon as the material reached the laboratory,

the separation into edible and refuse parts was done at once. The next
step was to take samples for analyses. With the exception of spinach and
vegetable mallow, each individual plant of the vegetable was cut vertically
nto four approximately equal slices, two of which were taken and weighed forl
ashing. For general analyses one slice from each plant proved to be sufficient»
iand after being weighed. it was reduced to pulp by passing it through « specia
machine, great care being taken not to lose any water resuiting from this
process. The pulp was received in a porcelain dish and transfered divectly
to & large hot well ventillated air oven. It-was kept at about 609", for about
24 hours, until most of the moisture was driven off, and the pulp diminished
to a small bulle. It was then transfered carefully to a smaller weighed porce-
Jain dish and gradually heated up to 90°C. The material when kept for some-
time at that temperature, got almost dry.  After cooling. the dish containinyg
the material was weighed and the moisture lost calculated. 'This is anlv
a part of the moisture content which was present in the vegetible, The
material was then kept in a well stoppered bottle for the determinution of the
remaining moisture, sther extract, crude fibre and crude protein.  Theanihis
was then carried out in the usual way and the results calculated on the

material as in table I and also on the dry material as in table 11
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Composition of Cereal Crops

The analysis of cereal crops was done on both selected strains and com-
mercial varieties. )

The selected strains were supplied by the Botanical Section of the Ministry
of Agriculture, Each variety contained a series of strains and every strain
was anudysed. The composition of the variety was therefore represented by
the mean result of the analyses of its strains.

The commercial varieties were obtained from the provincial markets.

The following tahles give the per cent composition of some of the selected
varictics of cereals.

TABLE IIL.

FRESH MATERIAL
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TABLE 1V
DRIED MATERIAL AT 100°C

I Gude [ tither Solubls Crudy

Coreal ; 5 Ask Carbo- e

l Protein Extract hydrates Fibre
- Per cent | Per cent | Per oont Per cent Per cent
Muize.  American 3.64 78.30 2.18
Tuliani 344 | 77l 2.02
Baladi 2.00 7931 2.26
Wheat. Hindi D 1.74 82.82 2.13
Baladi 26 1.76 81.63 2.87
Maghraby ... 3.16 69.71 2.37
itice.  Sini Belkas... 1.81 84.51 0.91
Sini Dekernes 2.57 86.47 0.97
Yabani 2. 1.83 87.05 0.74
Ittibadi 2. 2.04 85.88 1.20
Azami 4. 2.03 85.68 L2l
Fino 2. 1.72 87.03 0.80
Soltani 2. 1.7 85.30 0.80
Judi . 2z, 1.45 ¢ 84.71 0.84
Ambari 2. 2.08 83.76 1.10
Barley. Herrawi 2 2.30 78.65 l .34
Nebawi 2049 79.78 } 2.99

Some Botanical Nofes on the abeve mentioned strains

Meai

—American is o variety of the dent maize.
Tuliani is a variety of the flint maize.
Baladi belongs to the groups of the flint maize.

Wheat ~1Tindi 1 is a variety of the bread wheat, Tt represents the hind;
types of Beypt.
Baladi 26 s o variety of the Egyptian cone wheat and is a
representative of the group known as balady.

Maghraby is a varicty of the macaroni wheat. Tt represents
the group of the Egyptian Dakar wheats.

Rice Yubani is o vomman variety grown nowadays in Egypt.

Agamni i one of the varielies grown in the newly reclaimed land as
it stands the salts more than any other variety.

Amburi is a special strajn with long thin grain.

Barley ~Ferrawi is 1 hulled t¥p. of barley, while the Nebawi is a hullesS
type and looked more like wheat,

—_

TABLE V.

COMPOSITION OF COMMERCIAL VARIETIES OF CEREALS
Analysis of the Fresh Material

Gotubie
! Crude

. i 4 | mthor Ach Carbon fruda
Cereals Localty | Mofoture | Crude | Tither l | o e
Percent | Per cent ] “Per cent | Per vent | Per cont | Por sant
Maize. American |, 9.2 | ,9.30 1.16 1.37 73.84 1.61
Tulisni ... 12,60 9.98 4.95 1.36 60.4¢ | 1.8
Cumposite | 1 |
. LU mample |y g g0 2.15 1.65 724y 2.55
Wheat. -... .. .. oD z i
provincial ] H |
Barley. ... .. .|| murkets 10.48 15.28 2.83 .43 { 6178 | 6.70
- |
Millets ... ... ... 12.40 12.20 J ‘ 2,00 J‘ 8R40 ’ .50

TABLE VI

COMPOSITION OF COMMERCIAL VARIETIES OF CEREALS
Analysis of the Dried Material at 100°C

. [ Semuble
y Crude Ether 1 Ash | Carle. | O
Coreals rotoin | Estract | | ydiates | Fibee
Toreart | For st | 'm;‘;e,;r"‘m;m i
Masze. American 10.31 1.63 i 81.78 i 1.78
Tulieni ..[ 11.42 5.66 J 1.54 was | 1gn
Wheat | 12,40 r 2.44 ! 1.84 ’ 30.50 2,801
I H
| L
Barley. ... .. .| 17.07 } 2.0 ’ 193 ‘ 57,40 l .48
’ | .
Millets. ... .. .| 13.90 | a0 ’ 2.30 ‘ 0, 1.0
= SN
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ABLE XI.

T

ANALYSIS OF THE DRIED MATERIAL AT 100 °¢
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APPENDIX
- Analytical Methods Used
Moisture.—This was determined by heating the material in the oven at
100°C to a constant weight.

Crude Protein.—-The nitrogen was determined by the Kjeldahl-Gunning
method, and the result obtained was multiplied by 6.25,

Ether Extract.—The material was extracted with ethyl ether ina Soxhlet
apparatus, and the extract dgied at 1000C.

Ash.—This was obtained by ign iting the material at low red heat on the
Bunsen burner until it was frec of carbon.

Crude Fibre—~The usual method was used, viz., treating the residue from
the cther extract with 1.25 per cent sulphuric acid, then with }.25 pet cent
sodium hydroxide solution, drying, igniting and weighing as usual.

Soluble Carbohydrates.—This was obtained by difference.

The Phosphorus Pentozide, was determined by the ordinary gravimetric
molyhdate method.

The Potash was estimated by the perchlorate methad.

T'he Soda was obtained by substracting the potash obtained above from
the total of potash and sodium deduced from the weight of the chlorides of
both metals,

The Caleium was precipitated as oxalate and the sulphuric acid solution
of this was titrated against standard solution of potassium permanganate.

The Magnesia was determined in the filtrate after the calcium by the
ordinary gravimetric method of precipitating and finally weighing the mag-
nesium as magnesium pyrophosphate.
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