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CORONA STREAMER COUNTER

AS A FAST PULSE GENERATOR
By
HOSNI4 M. ABU-ZEID, EA. GAD, HAMED M. ABU-ZEID*
and E. Al SAYED**

Girls College — Ain Shams University

Cairo — U.A.L.
Abstrect :

The corona streamer counter has heen used as a fast pulese generator
for testing fast coincidence circuits and its characteristics investigated in
detail. =~ The rice time of the pulses from the streamer counter aore esti-
mated to be o= 5 nanoscconds.

L INTRODUCTION :

Fast pulse generators with pulte frequency in nanosecond range are
very necessary for testing [ast electronic circuits, Gupta and Saha (1)
uscd a sparh counter as a simple type of fast pulse genmerator (of rse time /.
1 ns), for testing fast coincidence cireuits. In practice, such type of pulse
generator sulfers {roma limitations of long dead time { ~ 100 u sec.) and
damage of electrodes by sparking which changes 1tv characteristics with
prolonged operation. But if sparking operation is replaced by corona —
streamer mode {2) the previous mentioned defects can be ovoided and the
counter becomes sell-quenching with dead time ~_ 200 nsec (3). It is
thus worthwhile to investigate the corona sireamer pulse generator charac-
teristics.

2. EXPERIMENTAL ARRANGEMENT.

Fig. (1) shows the experimental arrangement which is relatively
simple. The counter consists essentially of a tungestun wire (0.12 mm g )
as arivde stretched taut and parallel to a polished stainless steel plate as

* Atomic Energy establishment U.AR.
** Faculty of Science Ain Shams University,
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Fig. 1 — Coincidence arrangement.

cathode (7 X 4 cm*® area). The wire-plate seperation is 5 mm. 4
Po**® @ — Source was used for producing streamer pulses, Alpha radia-
tion is limited by passing through Cu collimator containing 25 cylinderical
holes {each 1 mm g and 3 length). The number of pulses can be voried
by either changing the distance of the source from the commter or closing
part of the collimator holes by a special shutter. The amplitude of the
out put pulws from the cathode can be varied from 3 to 18.5 volt by varying
the voltage Va througb out the corona streamer rang for a cathode load
resistance of 100 € . Fig. 2 shaws the results. When the 100 Q resistance.
is replaced by 1 k Q variable recistance and keeping Va equal to 5 K ¥V
the pulse amplitnde can be varied from O to ~~ 8 V by varying the resis-
tance. With the later case the rise in the pulse amplitude is accompanied
by an increase in the pulse rise time.
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The streamer counting characteristics were determined with a eathoda
load resistance equal 1o 1 K Q and is shown in Fig. 3. Also within the
streamer rang of operation the change in coronn current with applied
voltage Vo is shown in the same Figure. The out put pulse with 100 Q
cathode load resistunce observed over a Tektronix 331 A oscilloscope with
sweep speed 5 div. = 20 ns showed a rise time of 20 ns. This apparent
pulse rise timc was limited by the rise time of the verticul amplifier of the
oscilloscope. Im fact pulses from such a corona streamer counter have
much better rise time as the prompt coincidence analysis shows fig. 4.

3. COINCIDENCE STUDY OF PULSE RISE TIME :

The circuit used is as shown in fig. 1. The out put pulses from the
cathode enter hoth ends of the coaxial delay line (helicoid). The short
circuit clipping eable (5 ns} is connected to the sliding contact carriage
of the coaxial line which can move along the coaxial line lepgth. Thus a
variahle delay is imserted into the channels due to the line length change.
The sliding carriage had heen constructed to indicate delay up to 0.1 ns.
The 1 403 diode discriminator, linear amplifier and amplitude discri-
minator were used to dis¢erimimate singles from the coincidence. Fig 4
shows the prompt coincidence resolution curve obtained by introducing
negative and positive time delays by moving :liding contact earriage from
the center of the coaxial cable along its sides. The resolving time is 5 na-
nogecond. It is therefore concluded that the rise time of the counter pulses
is equal if not hetter than 5 nonosecond. Probably a better resolving Lime
can be ohtained by using smaller clipping times. This was not done
as the amplitude of the pulse hecomes very small.

4. DISCUSSION :

It is to be noted thet the 2 M () anode load resistance connected with
the corona streamer detector is nol intended to function as an extermal
quenching resistor since the discharge is antoquenched (3). It is inserted
in the circuit m order to decreasc the rate of change of electrode poten.
tial with the applied high voltage Va (corona stabilizer actiou), The
sbunted 4 PF capacetor to the 2 M {1 resistance is used so as to get a faster
recovery of the anode. Also by using oscilloscope tests the background
coroua current noise level was found to be negligible relative to  the
streamer pulse hight.
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RHYTHMICITY IN THE ABSORPTION AND
RELEASE OF IONS BY BROAD AND KIDNEY BEANS

By
M. 4. NOSSEIR
University College for Girls, Ain Shams University
Heliopolis, TT.A.R.

SUMMARY

The exposure of the root system of broad and kidney bean seedlings
to cadmium chloride clearly shows that strongly stimulated plant roots
relcase K and absorb Ca in amounts exceeding the ahsorption and release
. of these ions in normally functioning roots.

The reciprocity of K and Ca asbsorption and elimination by roots
under normal conditions of nutrition, the increased excretory function of
the roots with regard to K, K release and Ca absorption by the roots
caused by high concentration of CdCly all this evidence suggests that
rythmicity of the roots is due to periodic changes in their functionsl state
(excitation -— inhibition), and that the <ion pump » plays a role similar
to that in animal tissne.

INTRODUCTION

In o previous study, Nosseir and Spiridinov (1965), found that corn
and pea roots hehave differently towards the absorption and elimination
of nutrients under varicus levels of temperature, pH and light regime. -
Bhythmiecity in the ion absorption and elimination by these plants was
also observed. Thermal, pH or light regime stimuli generally enhanced
Ca absorption and K release. The experimental period of this study was
72 hours where only three determinations of ions, absorbed or released.
were done. The importance of Ca as a preservative for the fine structure
of cytoplasm (Marschner et. al., 1966), and the diverse response of Ca and
K uptake and elimination to physical stimuli after relatively long periods
{12, 24 or 72 hours) have led me to use a chemical stiroulus {CdCl.) where
successive one hour-interval determinations were carried out during a total
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experimental period of 12 hours. According to Smirnova (1955), CdCl.
(10°M) concentration stops streaming of the plamt protoplasm.  The rate
of cytoplasmic streaming is a reliable indicator of the functional status of
the cells so that the changes eaused by CdCl; show that this compound
is a polent stimelus of plant tissnes

The aun of the preseut investigation is to siudy the effcet of CdCl,
npou the rytimie absorption and elimination of Ca and K by broad and
kidney bean seedlings where approach was made towards the elucidation of
the causes underlying rythmic activity of the roots.

MATERIAL AND METHODS

Phaseolus vulgaris and Vicia faba seeds were germinaled in the eame
way as previously shown by Nosseir and Spiridinov (1965) and seedlings
were transplanted to nutrient solution after 10 days. Screened decp glass
vessels, 1 L. capacity ench, wero used to contain nutrient solution. One
plant is snpported in each vessel so that the plants could be transferred
to other cultures and the roots could be ecxamined periodically. Plants
were prown on a Knpop's nutrient solution containing 141 mM KNO®,
3.5 mM Ca (NO*} 1.19 mM MgS0,.7H.0, 1.05 mM KH?PO* and 0.95 mM
KC1 for a period of 20 days. The minor element solution of Shive and
Robbina {1942} was used. The plants were growm in en agueous culture
at 1/5 conecentration of this mixtiore, aerated daily and renewed 1 — 2
timey a week. The plants were cultivated and experimented on under
the laboratory conditions where the vessels were kept at 23°C in o water
bhath and light intensity was artificially odjusted ot abomt 5000 Lux. Alfter
cultvaiing the plants in this nutrient golution for 20 days, they were trans-
ferred to solutiors of K and Ca chloride both comhbined or single. The
solaotion contained 40 mpm./L K and 20 mgm./L Ca. Cadmium chloride
was added to these sclutions in concentrations of 10-M and o5 X10-*BH
(Vicia) and 10-M, 10-‘M and 10-°M (Phaseolus). Samples of the nutrient
solutions were taken during 12 hours with one hour-interval. For each
trcatment, 5 repheates for each plant were used. Ca was estimated by
titration against trilon solution (Nosseir, 1967) and K by {lame photometer.
The data ohtained (means of 5 replicates) were represented graphically by
[igures 1, 2 and 3. ' .

RESULTS AND DISCUSSION

It is noted that 2 — 3 hours after transfer to CdCl, solutions, the Vicin
plany lost Hts turger while phaseolus plants proved somewhat more resis-
tant where part of turgor has becn lost by the leaves after 4 — 5 hours.
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A comparison of ion absorption by Vicia and Phaseolus likewise revealed
the great susceptibility of the former to CdCl,. This compound greatly
stimulated K release and Ca absorption by Vicia roots. In a selution
with an initial content of 40 mgm./L K and 20 mgm./I, Ca, X concentra-
tion was higher throughout the experiment while Ca concentration drop-
ped almost 1o zero {Figure 1). Such elfect was increased with the increase
of CdCl, dose used. The normal rythm of K and Ca absorption did not
recover in the Vicia up to the end of the experiment.
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The effect of CACl, on absorption and elimination of K end Ca by Vicia
roots {from s mixture of K and Ca chloride).
I : CdCl, 103M and I : 0.5 X 10-3M,
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In Phaseolus, the effect of 10M CdCl, (Figure 2) was much less pro-
nounced than in the Vieia where no appreciable K release by the roots has
been recorded. In this variant of the experiment, Phaseolus absorbed K
at some hours while at others it eliminated this ion. Both absorption and
releae of K proceeded at a similar rate so that the initia] and {inal concen-
tration of K proved similar. Ca was absorbed but to a much lesser degree
than that by Vicia, (Figure 2).

Mgm/LI, and Ca

S -
D L L { g ] ! i
] 2 4 (Y 8 10 12 14
Haurs
Fig. (2}

The effect of CdCl, on ubsorplion and relesss of K and Ca by Phaseolus rools
{from a mixture of K and Ca chloride).
1 : without €ACl, Il : 108M CdC1, 10 : 10.3M CdCL,,
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A decrease in CdCl; concentration concentration by 100 times (10-°M)
causes n change in the reaction of Phaseolus to this stimulns where K ab-
sorpHon increases while that of Ca decreases as compared with the control,
whereas a higher dose (10-*M) produces an opposite effect (Fig. 2).

An intermediate CdCl, dose (10-*M) was almost ineffective with regard
to K and Ca absorption by Phaseolus and hence these data are not presen-
ted in figure (2). Such an effect of different CdCl. concentration upon
ion abeorption by Phaseolus was observed not only with o mixture of K
and Ca salts, but also with KCl alone. With 10*M Cd(l,, K ahsorption
by Phaseolus from a KCl solution was reduced, but increased with 10-M
CdCl. as compared with the control (KCl without CdCl,), Figure 3.

Mgm/LK.

10 -
4] 1 1 1 _t | | {
0 2 4 & 8 10 12 14
Hours
Fig. (3}

The effect of CACI, on K sbsorption by Phaseolus from a KC1 selution.
I : withour CdCl, I : CdCl, 10-5M 111 : 10-3M CdC1,
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From the foregoing results, it is clear that K and Ca ubsorbed and
released by plants show a definite rythmicity independent of the autward
factors and with a several hour period. Such a rythmicity has becn stated
by some workers for other physiological processes such as photosyntliesis
(Waugh. 1939), transpiration (Curti:, 1902 and LIoyd, 1908) and respira-
tion (Brown et al, 1955). A several hour rythmicity period cannot be
accounted for by ontogenetic or phylogenctic adaptations of the plants
to the euvironment since noue of the environmental factors already ope-
rated around pea & com roots (Nosscir & Spiridinov, 1965) or operated
aronnd broad and kidney bean roots used in present investigation where
CdCl; was uwsed. show such a periodicity as the other physiological pro-
ceascs {photosynthesis, transpiration or respiration).

It, thus, can be proposed that the cause of this rythmicity is the bipha-
sic character (excitation — inhibition) of the responses of the roots to
CdCl. The rythmic chauges are probably due, like in animal organs 1o
periodic variations of the fanctional siate of the roots. Owing to the re-
[ractory period during which the roois of the plants are unable to respond
1o stimulation, tlie excitation periods are regnlarly {ollowed by inhibition
periods. This is why even under eonsiant conditions of the euvironment
and with a continuously acting stimnlus (CdCl.), the physiologieal process
is composed of a series of enbsequent impulses. Hence alternation of ion
absorption and release by roots, the opposite course of absorption and «li-
mination of K and Ca and the greater K relcase and Ca fixation are due
10 overexcitation caused by CdCl..

As yet as early as in 1902 — 1904, Osterhout has sueceeded in demons-
tradng that stimulated anima] tissues release into the surrounding media K
and PO, ions while absorbing Na and C1 jons. Since then this observa-tion:
has been reproduced on most diverse animal objects, This process was
giown to be reversible, i.e. in resiing tissues K and PO, ions are ahsorbed
while Na and C1 ions are released. This phenomenan has been called «ion

pump» {Troshin, 1956).

Some kind of ¢ion pump» has been revealed from this investigation.
Following up simultaneous K and Ca absorption hy Vicia & Phaseolus
roots, it is clear that K and Ca ahsorplion carves proved reciprocal, that is
to say while K is absorbed, Ca is released by the roots, and vice versa. The
reciprocal course of these curves does not depend on the stimulus added
since the reciprocity of the K and Ca absorption curves permsists under nor-

mal nutritional conditions ns well as in presence of the stimulus
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EFFECT OF DISSOLVED NUTRIENTS ON THE
DISTRIBUTION OF ALGAL FLORA IN SELECTED
LAKES OF U.A.R.

IT — LAKE — NASSER
By
M. A. NOSSEIR and W.S. ABOU-LE KHEIR

University College For Girls, Ain Shams University,
Heliopolis U.AR

INTRODUCTION

The numerous studies, that have been made, on the effect of physical
aud chemical factors, singly or combined, on algal distribution in various
localities were already mentioned in the first paper of this series (Nosseir
& Abou-El-kheir, 1969). In that paper, the authors identified 85 species
of the algal flora (Bacillariophycene, Cyanophyceae and Chlorophyceae)
present in Lake-Qarun, U.A.R. The Bacillariophyceae formed more than
90% of the algal populaton concerning the number of species, 77 species

belonging to 26 genera appeared in the material. Also it has becn noced

that the diatom species which are numerous and toleraut were of the
marine and hrackish types. Factors rather than salinity or together with
salinity such as pH, nutrients (Ca, Mg, K, NO; PO,) in some localities of
the lake, low monovalent/divalent ratio in other localities seemed to be
responsible for the abundance of diatom population. Also the poor popu-
lation of Cyanophyceae and Chlorophyceae in Lake-Qarun was mainly
due to the very low contents of phosphate and nitrate in the water.

Lake -— Nascer, another lake in U.A R, differs greatly from Lake —
Qarun in many respects (Figure 1), After the construction of Aswan —
High — Dam, it will impound behind it a lake called Lake — WNasser.
Now this Iake contains a huge mass of water ahout 50,000 milions m® co-
vering an area of more than 4000 kilometres. However it is expected that
the lake will extend 500 kilometres (350 kilometres in the Southern exter-
mity of Egypt and 150 kilomnetres in the Sudau) and that the storge-water
in the lake will reach 157,000 milions m® when the lake is completely
filled. This means that the vater level of the lake behind the dam will
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atlain 188 m. above sea Ievel. The width of the lake ranges between 1 and

20 kilometres, with an average of 8 kilometers. The luke when filled to
capacity will take an elongated shape,

Accordingly, it was interesting to us to investigate the algal flora of
lake — Nasser and the effect of dissolved nutrients present on their dis-
tribution especially lake — Nasser was recently formed after the construe-
tion of Aswan — High — Dam and its algal floru related to nutrients,
ix «1ill unknown.

‘MEDIT ERRANEAN SEA

CAIRD ASWAN DAM.K
HIGH Dam

nILE

HASSER 2

g"A SWAMN

s,

Vil

Yig, (1) Lake Nasser
The nmmbers indicate the sites chosen.
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MATERIAL AND METHODS

Sites numbher

: Disanlved nutrients of Lake Nasser

waler (micans of duplicate samples

{2)

Fi.

tuken from every site-Mpm./L.)

The general procedure followed for clearing diatoms and identifying

ithe algal flora present in the water samples as well the methods used for
‘determining the various noicients in the samplés were as alrcady described

by Nosseir and Abou-Elkheir (1969).

(2y
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Six sites were chosen at various localities and depths. Two samples
were taken from every site. The scheme of sampling from the sites was
as follows :

Site I  : surface water.
Site II : surface water.
Site IIT : at depih of about 6§ meters.
Site IV : at depth of about 6 meters.
Site V : at depth of about 9 meters.
Site VI : at depth of about 9 mebers.

The data recorded in table (1) represent the cone. of the dissolved
nutrient in every sample while the means of the duplicate samples taken
from every site are represented by figure (2). All data are expressed in
mgms./L. A full list of all algae identified in all the sites i3 compliled at
the end of this paper. The time of sampling was during March (1969).

RESULTS AND DISCUSSION

It has becn found that the ingradients of the samples were not only
diatoms, but elso blue-green and pgreen algne. Approximately 606 species
belonging 1o 31 genera have been identified. The greatest number of these
algal groups were found in sites number 1, 4 and 5, The diatoms domi-
nated over other classes of nlgae {orming 50 species belonging to 14 genera
concerning the number of epecics. The species which are numerous and
tolerant in Lake — Nasser were of the fresh-water type (29 spp.), while
the brackish and marine types were only 21 zpp.

Chn (1942) found that the most favorable concentration of Ca. Mg, K,
Na and silicate differ considerably for different algae. This might explain
the great difference in the ulgal flora of lake-Qarun (Nosseir & Abou-El-
kheir, 1969) from that of Loke — Nasser, since the concentration of the
above mentioncd dissolved nutrients varled greatly in both lakes. The
outstanding difference in the constituents of water of both lakes was due
to the chloride content. Here in Lake — Nasser the chloride coutent varies
from 30.5 — 54.5 mgm./L. This explains the dominance of the fresh-water
individuals in Lake — Nasser, {Kolbe, 1927). '

Cyanophyceae and Chlorophyceae have been found in Lake — Nasser,
but not zo much in the number of their species, but in the relative abundance
of the individual species. The rich population of Cyaunophyceae and Chla-
rophyceae found in Lake — Nasser was accompenied by a very low level
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of PO, and NO, in the water (0.8 — 1.6 mg./L. No. and 0.20 — 0.55
mgr./L. PQ,). This was found to disagree with the findings of Atkins
{1923) and Atkins & Harris (1924) who found a direst correlation bet-
ween the amouont of phosphate and the growth of fresh-water plankton.
They ruggested that the lack of phosphate rather than the lack of nitrate
limits the plankton ns a general rule in fresh-water.

On the other hand, Rich (1933) noticed that the blue-green algac
were plentifal wheve the salinity was high as well as where it is Jow. This
ohservation of Rich scems to be the case in the present study, since the
blue-green algae was found in copious masses, Spirolena in particular.
There-fore ealinity which i1s varying from 30.5 — 34 mgm./L. zeems to
favonr the abundance of the Cyanophyeceae found in Lake — Nasser,

Also it has been noticed that, although the desmidaceae were completely
abisent from the plankton of Lake -— Qarun (Nosseir & Abou-Elkheir. 1969)
yet they are present in Lake-Nasser. Rich (1935) mentioued that the des-
mids in the tropics, a pH af about 7 is favourahle for their development.
However in Lake — Nasser the desmids were well reprezsented by Cosma-
rivm although the pH varies fxom 5.8 — 6.5.  This may be due to some
other factors rather than the pH.

The leading taxa representing the Bucitllariophyceae are Cymbella sp.,
Nitzschia sp. and Naviewls sp., and those representing Cyanophyceae are
Spirolena and Nostoe while those representing Chlorophyceae ure Seene-
dosmus, Pediastrum, Englena and driistrodesmus.  Also Spirolena which
is one of the leading genera of Cyunophyceae was found to be one of the
most conspicnous geaera having a well marked distribution. Factors affec-
ting the kind of species that may be abundant rather than the total amount
of the plankion have Deeu already discnssed by the authors in the first
paper of this series {1969). Braarud (1935) stated that salinity, P and Ca
content affect the kind of species that may he abundant rather than the
total amount of the plankton. Also Gran (1929} noted that the abundance
of the plankton is dependent on the nutricnts present. Lund and Talling
(1957) noted that there is no ultimate factor responsible for algal mass pro-
duetivity and periodicity.

SUMMARY
66 species of algae (Bacillariophveene and Chlorophyceae) belonging
to 3] genera were identified in Lake-Nasser, diatoms being the dominan.

Diatom species which are unmerous and tolerant were of the fresh-
water type (29 sp.) while the brackizsh and the marine types were 21 sp.
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The kind of species that appears abundant seems to be limited by
interaction of various factors such as salinity, pH, Ca, Mg, K, PO, and NOG,.

Desmids uappear and is well represented by Cosmarium and this is due
to factore other than pH.

The rich population of Cyanophyceae and Chlorophyceae was accoms-
panied by low phosphate and nitrate contents of the water, which indi-
cates the effect of some other factors {prohably low salinity) on their
population.

BIBLIOGRAPHY

Aikins, W.R.G. 1923
The Phosphate content of fresh salt waters in its relutionship to
the growth of the algal plankion.
J. Mar. Biol, Ass, UK. I3 : 119-150.
& Harris, G.T. 1024
Seasonal changes in the water and heleoplankton of fresh water
ponds.
Sci. Proce. R. Dublin Soe. 18 : 1 — 21.

Braarad, T. 1935
The Ost. Expedition to the Denmark Straat 1929,
1L The Phytoplankton and its condition of growth.
Hvalvadets Skrifter 100 : 5-144.

Chu, S5.P. 1942
The influence of the mineral composiiton of the medium on the
growth of planktonic algae. Part I : Methods and culture media.
Jour. Ecol. 30 : 284-325.

Gran, H.H. 1929
Investizgation of the production of plankton outside the Romsdalsi-
jord 1926 — 1927 Cons.
Perm. Int. Explv. Mev. Rapp et Proc. Verb. 56 (6) :
1— 112,

Kolbe, R.W. 1927
Zur Okuoologie, Morphologic und Systematik der Brack-wesser-
Distommeen,
Pilanzenf, 7 : 1 — 146.

Lund, J.W.G. and Talling, J.F. 1957
Botanical ond Limnological methods with special reference to the
algae.
Bot. Rev. 23 : 489 — 583.



— 22 —

Rich, F. 1933
Scientific results of the Cambridge Expediton to the East. African
Lakes, 1930 — 31. The algee.
J. Linn, Soc. (Zool.), 38 : 249 — 275.

Rich, F. 1935
Contributions to our knowledge of the fresh-water algae of Africa
II. Algae from a pan in Southern Rhodesia.
Trans, Roy. Soc. 8, Afr., 23 :107 — 160.

Nosseir, M.A. & Abou-Elkheir, W.8. 1969
Effect of dissolved nutrients on the distribution of algal Flora in
selected lakes of U.ALR.
I — Lake-Qarun.
Ann. Rev. Univ. Coll. for Girls, Ain Shams University, U.A.R. (in
press)

A LIST OF THE ALGAL FLORA FOUND IN LAKE-NASSER

Bacillariophyceae
1 — Amphora ovalis v. affinis {. minor (Grun) H.V.H. F.
2 — Amphora saling W.Sm.
3 — Cocconeis placentula Ehr,
4 — Cyeclotella Kutzingiana Chauvin. F.

5 — Cymbella sp.

6 — Cymbella tamidula Gran. F.

7 — Encyonema caespitosnm Kalz. F.

8 — Gomphonema micropus Kutz, F.

9 — Gomphonema mentanum v. Gommutatum Grun. F
10 — Gomphonema parvulum Kutz. I,

11 — Hantzschia amphioxys (Ehr.) Grun. F. & B.
12 — Licmophora tenuis (Kutz) Grun. F.

13 — Melosira crenulaie Kulz. F.

14 — Melosira vrenulata v, tenuis Kutaz. K.

15 — Melosira Dickiei (Thw.) Kutz. F.
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16 — Melosira granulata (Ehr.) Ralfs.

17 — Navicula anglica Ralfs.

18 — Navicula Bahusiensis Grun.

19 — Navicula cryptocephola Kutz,

20 — Navicula forcipata Grev.

21 — Navicula Hebes Ralfs.

22 — Navicula lanceolata Kutz,

23 — Navicula limosa Kuotz.

24 — Navicula peregrina (Ehr. ?) Kutz. v. Meniscus. Schum.
25 — Navicula rhynchocephala Kutz.

26 ~— Navicula viridula v. slesvicensis (Grun.) HV.H.
27 — Nitzechia cirenmesuta (Bail.) Grun.

28 — Nitzschia dissipaia (Kutz) Grun.

29 — Nitzachia fasciculata Grun,

30 — Nitzschia frustulewm (Kutz.) Grun.

31 — Nitzschia linearis v, tenuis Grun.

32 -— Witzschia ohtusa W.5m.

33 — Nitzschia obtusa v. brevissima Gmn.

34 — Nitzschiz obtusa v. nana Grun.

35 — Nitzschia obtusa v. scalpelliformis H.V.H,
36 -— Nitzschia pondarifonnis Grun.

37 — Nitzachia palea (Kutz) W.Sm.

38 — Nitzschia palea v. debitis H.V.H.

39 — Nitzschia palea v. tepuirostris H.V.HL
40 — Nitzschia Sigma v. intercedens Grun.

41 — Nitzechia thermalis (Kutz) Grun.

42 — Nitzschia thermalis v. intermedia Grun.
43 — Nitzechia vermicularis {Kutz) Grun.

44 — Nitzschia vitrea v. recta Hantz.
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45 —- Pinnpularia sp.

46 — Rhoicosphenia curvata v, marinum W.Snu.
47 —- Synedra affinis Kutz

48 — Synedra investicns W.em.

49 — Synedra nitzschioides Grun.

50 -~ Willemoesia humilis {coscinodizcus humilis}

Cyanophyceae

51 — Anahaena sp.
52 — Oscillatoria sp.
533 — Nostoe, ep.

54 — Spirolena sp.

Cyanophyceac

55 — Ankistrodesmus septatus Octili
56 — Chlamydomonas sp.

57 — Chlorococeum sp.

58 — Cosmuarium foveatum Schumidle
59 — Euglena oxyuris Schmarda

60 — Merismopedia convolata Breb.
61 — Pediastrum &p.

62 — Scenedesmus sp.

63 — BSelenastrum  sp.,

64 -— Spirogyra ep.

65 — Volvox sp.

66 — Zygnema ap.
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THE EFFICIENCY OF A BIG AREA LIQUID

SCINTILLATION COUNTER
by

E. M. SAYED*  and  H. M. ABU-ZEID**
Cairo, Egypt. UAR

Abstract : The efficiency of a big area liquid scintillation counter was
investigated. It has a constant efficiency ,._ 999 ot the middle region and
it varies at the other parts for the same discriminator voltage. The ef-
ficieucy of any half was found to be a mirror image for the other hall. A
new type of a big area ligued scintillnton comnter was designed and cons-
tructed which has constant ef(ieiency over all the area.

1. INTRODUCTION

The efficiencies of the individual counters conmected in coincidence
are almost independent and the efficiency of the coincidence arrangement
is given by the product of the efficiencies of coincidence counter trays. If
the multiplication of the coincidence arrangement is great, the crror may
be significent, On the other band the accuracy of any cosmic ray mea-
surement depend on two parameters. The statistical {luctucations of the
cvents and the fluctuations of the measured values due to either the varia-
tions of the efficiencies of the detectors or due to the defects of the clec-
tronica.

In this conneetion it scems of interest to study the efficiency of a big
arca lquid scientillation counter and to use it as a tool {or accurate Cosmie-
Hay mecasurement.

2. EXPERIMENTAL ARRANGEMENT

The general set up of the arrangement for measuring the efficiency of
the liquid seintillation counter is shown in Fig. (1).

* Faculty of Science Ein Shams University

**  Alomic Energy Establishmemt U.AR.
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Fig. (1)

The container of the liquid ecintillation counter (whose =nreu
30 X 90 cm® and depth 10 em.) was filled with o liguid scintillator (solu-
tion of para-terphenyl in pure xylene, 2 gm/liter). It had been coated by
MgO from inside which ncts as light reflector. Two RCA 6342 photomulti-
pliers werc sealed at the two narrow ends by a 5 mm thicknesy glass light
pipe.

The efficiency of 40 self-quenching G.M. counter (4 emt @ and 10 em
length) was mensured by the method proposed by Janossy et. al (1, 2) as in
Fig. (2) The efficiency of 29 G.M. tube out of 40 was found to be more than
99.99%. Eight of the G.M. tubes were chosen to be used whose cfficiencies
ranges between 99.94% to 99.969%. The G.M. counters were arranged into
twa trays each consists of 2 paits crossing each other perpendicularly and in
coincidence, giving an effective arca of ™~ 100 cm®. The Block dingram of
the electronics is given in Fig (3)

3. RESULTS

3.1 Measurement of the efficiency of G.M. tubey
In Fig. (2) The counters (A, B, C) are connected in coincidence. Z is



Fig, (1)

the counter whose efficiency wanted to be measured is in anticoincidence
with the others The number of anticoincidence (A, B. C, -Z) shows the
number of events which the counter Z [ailed to detect.

{A, B, C,— Z)

its efficiency = 1 —
(4 B, C)

Fig. (¢) shows n sample of two G.M, tuhes out of the eight nsed, via the
avervoliages which is in good agreement with equations (i) and (ii) «Appen-
dix»

3.2 Measurement of the efficiency of the liquid scintillation counter.

The upper surface of loquid scintillation counter was divided into 27
cqual parts (each of area 37 100 em?). With the arrangement represented
in Fig. (1} and {2) the efficiency of each part was measured for different
discrimenation voltage using the following relation

(A,B,C,D,—L)
(A", B, 0, D)

L=1-

where each primed letter represents two G.M. tubes in parallel.  Fig. (5)
shows the efficiency of different zones on the liquid ecintillation counter via
the discriminator voltage. Fig. {6) gives the efficiency of the whole liquid
scintillation counter via position for =2 fixed discriminator voltage, from
which it is clear that the efficiency of one half i5 a mirror image for the
second half.

It is clear from Fig. 6 that the detection efficiency iz constant through
out the middle omne third of the scintillation detector, while in both outer
thirds the efficiency increases with the decrease of the events pasition
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from the center of the L.8.C. The latter deffect retarns to the variation in
the amount of light received by each P.M.T. {rom some cosmic ray evenis.
This is due to: [irstly, the difference in the solid angles subtended by the
two photomultipliers and ke event ; secondly, the diffcrence in the amount
of light absorbed in the liquid before reaching ench P.M.T. as a result of the
proncunced difference in the liquid thickness traversed.

Nevcrtheless, the geometry of this L.5.D. has shown that P.M.T. will
give always the same out put pulse amplitude for all monoenergetic cosmic
ray events detected at a distance = 60 cm.

3.3 Modified Liquid Seirtiliation Counter.

From the resulls represented in 3.2 a modified L.5.C. was designed nnd
constructed which hns a uniform cosmie rays detection efficiency \hrough
out its area for each discrimination voltage. Fig. (7) gives its geometrical

T
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3
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P

Fig. (7)
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{orm and dumensions. The pulses arising from each 2 dizgonaled P.M.T.
are summed together and supplied to the coincidence cirenit. The efficiency
of the different zones of the counter had heen determined as in 3.2 and was
found the same over all the counter area. Samples of the results are given
for four different positions,

The satisfactory results given by tho modified L.S.C. show that it is a
good tool for cosmic rays measurement,
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APPENDIX

If a porticle could not pass through the counter during its dead time,
the probability that the particle will be detected by the counter is



P = —Nt
<]

since N1 is always s/ 1

T e T L - O i

where N is the rate of discharge for the counter, T is its dead time and § is
the efficieney of the counter. On the other hand for o particle traversing
the verv edge of a eyvlindrical counter, the efficiency is given by

§=1— 72073 (1 —x*)? (Neglecting 7 )

where p is the density of thé gas in the counter, ] is the primary specilic
ionization and g ( y? — x? % is the path length of the particle in the counter.

The effective efficiency of a connter is given hy

r
gcﬂ‘ = 1 1-f T2 )~ ) AR {ii)
: . J.

Haiman (3} equation (ii) was solved by wumerical method which gives
o= W9

Also from equation {1 ) if we consider N = 20 particle’see, T in the
average ~_ 10-° Fee

£ ~+ 99.98%
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EFFECT OF DISSOLVED NUTRIENTS ON THE
DISTRIBUTION OF ALGAL FLORA IN SELECTED
LAKES OF U.RA.

1 — QARUN LAKE
By
M. A, NOSSEIR and W. 8. ABOU-ELKHEIE
University College of Girls, Ain Shams University, Heliopolis, U A.R.

INTRODUCTION

In UAR we have so many lakes the water of which varies mainly
in the kind and concemntration of the dissolved nutrients.  Subsequently,
the algal flora varies in kind and density. Lake Qarun is one of these
lakes which je so interesting to be studied since our knowledge about its
algal flora is still very scanty.

Lake Qarun lies in the North West of El-Faiyum Depression which is
situated on the lelt bank of the Nile, about 90 kilometer to the South West
of Cairo. The lake has a rectangular irregular shape and its area is abount
200 lom® Its surface 1s about 43.5 m. below sea level. Also it is bounded
by cultivated Iands in the South and by desert lands in the North,

The cultivated lands are natorally irrigated by a number of canals
derived from Bahr-Yossef River, which received ita water from the Nile,
The irrigation-water drains off into the lake by two main drains { see
figure 1 ). The drafnage of water starts at the beginning of Febrnary
every year when the water level reaches its climax. At that time of the
year the sun is not perpendicular, the temperature is Iow ( 10 — 18°C ),
and the water evaporation is very little. There i8 a seasomal variation of
the salt content of the lake, The climax of salinity period is reached in
June when the water starts to evaporate.

The importance of dissolved nutrients to alge has been the subject of

2 great many investigators. Chu (1942, 1943) stated that os long as both

N and P concentration are within the optimum range for growth, no change

in their ratio will markedly affect the growth of the nlgee eoncerned. The

same author (1942) found that the most favorable concemtration of Ca,

Mg K, Na and silicate differ considerably for different algae. She alwo
(3)
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found that an appreciable omount of eilica is necessary for diatoma.
Pearsall ¢ 1921, 1923, 1930, 1932 )} noted that dintom population ocecur in
abundance in waters where large amounts of silica, phosphate and nitrate,
and low monovalent / divalent ratios are present. Atkins (1923) and
Atkins and Harrie {1924) found a direct correlntion bolween the amount
of phosphate and the growth of fresh-water plankton, and they suggested
that the lack of phosphate rather than the leck of nitrate or ammonium
galts limits the plankton as a general rule in fresh water. Patrick (1945}
obscrved that the cliemical elements, radicals or compounds, are important
in diatom nutrition and growth { e.g. Na., Ca, Fe, silica, nitrale, phosphate,
gulphate, 0. and humic acid ). Gran (1929) noted that the abundance of
the plankton js dependent on the nutricnts present.

MED.SEA

EL-FAIYUM
DEFPRESSIO

Fig. 1 -~ Loke Qarun, The figures indicate the sites seleeted.

As regards salinity, Kolbe (1927), salinity and temperatnre ( Granm,
1929 and Patrick, 1948 } were also found to affect algal distribotion.
Braarud (1935) stated that salinity, pH and Ca content affect the kind of
species that may be abundant rather than tbe total amount of the plank-
ton. More reecently, Nasr et al. (1961) studied the {lora of Lake Edku, the
smallest of the three Delta lakes (U.A.R.} which possesses a [ree communica-
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tion with the Mediterranean Sea. They could identify 52 spp. of benthic
distoms together with very few species of Chlorophyceae and Cyanophy-
ceae, and classified the diatoms present according to their degree of toler-
ance to NaCl concentration. '

Concerning, the pH, Durrell (1964) observed that Bacillariophyceae
and Cyanophyceae are more characteristic of alkaline enviromment. The
same author noted that e marked gradual increase in growth of several
soil ulage was accompanied by elevation of the surface pH from 4.2 —
7.6, Patrick (1948) explained that waters of different pH hove different
floras, and very féw speecies can live in a water with pH helow 3.5, though
the flora may be rich quantitatively it is poor qualitatively.

The aim of the present study is to investigate the effect of dissolved
nutrients, namely 0., Ca, Mg, K, Cl, PO,, NO; ; together with pH on the
distribution of Algal Flora, especially diatorms, in Leke Qurun.

MATERIAL AND METHODS

The samples used in this study were taken {rom 6 sites in Lake Qarnn
and were chosen at random in snch a way to cover the whole lake-water.
The samples were taken at different levels, i.e. surface and bottom ( three
from each ). The bottom samples were taken from deptbs ranging from
4 to 10 meters. The collection was done at the end of February, 1969
{ winter time } after the drainage of irrigation water in the Iake.

Microscopic examination of the samples revealed the presence of fresh,
branckish and marine water-algae. The main algal groups found are
Bacillariophyceae, Cyanophyceas and Chlorophyceae. The Bacillariophy-
ceae was found to be the dominant group. The avoilable texts which were
used to get the right identity for each taxon are Fritsch (1961), Vou-Heurck
(1896) and Nasr et al. {1961). A full list of all algae identified in all the
gites is compiled at the end of this paper.

The samples were treated by a mixture of concentirated uitric and
sulpburic acids for clearing the diatoms and an intensive microscopic
identification of all diatom species were done. Further fresh samples were
examined microscopically for identifiearion of the algae other than the
diatoms.

The pH of all the sites was determined, directly after sampling, by
using the pH meter. However, the determination of dissolved 0, and the
dizssolved nutnkents such as Ca, Mg, K, NO;, PO, and CI were done by
using different methods { Nosseir, 1967 }. Ca & Mg were determined by
titration against standard trilon solution wsing murexide and ertochromse
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black indicators respectively, Phosphate and wpitrate determinations wete
accomplislied colorimetrieally uwsing molybdinum reagent with  stannous
chioride for phosphate and disulphophenolic acid for nitrate. K was dete-
rmined by the flame photometer ( Eel type ), chlerides by means of dira-
ton against standard eilver nitrate solution using dichlorofluorescin indica-
tor while dissolved Q. was estimated iodimetrically by titration against
standard thiouslphate solution using starch indicator.

The data depicted n toble (1) represcnt the menn volues of three
samples taken from the surface or from the bottom while the mean volue
of the six samples taken from each site was considered ns o mecasure for
the magnitude of the dissolved nutrient in each site and are represented
by figure (2). Al data arc expressed in mgms./liter.

RESULTS AND DISCUSSION

It is clear from the taxonomic account of algae that the three groups.
Bacillariophyeeae, Cyanophyeeae ond Chlorophycene were found in all the
samples, Also a glimpse to table (1) shows that the concentration of every
nutrient in the surface water wus lower than thut of the bottom watee.
Oxygen concentration on the other hand was the reverse, This is
obvicusly due to the confinuous accessibility of Oy from the atmosphere
and due tc decomposing plant material and scdimentation of salts at the
bottom. The importance of aercbic metubolisin for the maintenance of the
integrity of nerobic eells is now recognised. Also it is now established thay
Chlorophyta and FEuglenopliyta have a respiratory chain es:entially iden-
tical to that of higher plants { Webster and Hachett, 1965 ) and possess a
classical citric acid eyele ( Marsh et al., 1965 ).

The Bacillariophyceae formed more than 90% of the algal population
concerning the nurnber of species, 77 sp. belonging to 26 genera appeared
in the material.  Also it has been noticed that the species which are
numerous ond tolerant were of the marine, (28 sp.), and brackish, (23 sp.)
types { saline condition ) while the fresh water type was only 33 species.
Willans (1964) stated that the epccies mixture varies with the proportions
of the mixing water. Also Kolbe (1927} found that Na chloride was the
first salt that chould be recognized as important in determining diatom
distribution, as the water was elassified as marine, brackish or fresh. This
explaine the abnndance and the dominance of the brackish and marine
forms in Lake-Qarun. Since it lies below the sea-level, it receives mixing
water { irrigation water from the Nile -+ ealty water from the soil } with
chloride content varing from 9500 — 15625 mp./liter, and it seems to be

the highet nutrient present
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The largest number of diatom species was found in site No. 2 and No. 1
respectively. and the leading and more distributed genus sas found to be
Nitzschia, Grammatophora, and Biddulphia. Patrick {(1948) stated that
there are a great many cliemical and physical factors which may limit dia-
tom growth, and it is a balance between these factors which determine
whether conditions are suitable for diatom growth and the type of the
diatom flora present. Tt seerns to be the case in site 2 and 1. Although
they have the largest number of diatom species, yet they contain relatively
low contenls of dissolved uutrients, This cxplains that, this may be due
to the effect of some other factors together with the diesolved nntrients.

The most widely distributed forms were found to be Pleurosigma
acuminatumy, and Gramatophora maeximae in site No. (1), Licmophore
Dalmatica and Biddulphia sp. in site No. (2), dmphiprora glata in site
No. (3), Epithemia gibba and Navicula appendiculata in site No. (5).
Brasrud (1938) stated that salinity, pH and Ca content affeet the kind of
species that may be abundant, rather thon the total amount of the plank-
ton. Patrick (1945) found that, it was the chemical content of the water
together with licht and temperature which determined the species to be
found. Pearsall (1924} stated that certain species attain dominance when
the coneentration of nutrients like gilica. nitrate and pbosphate are in the
higher ranks.

The kind of the dominant species in site No. (1) was found to be fresh
and eite No. {2) was marine, olthough they have the same and lowest
chloride contents. Also zite No. (3) was found to be marine and No. (3)
was fresh although they have nearly the same and highest chloride content.
This indicates that other factors together with or rather thon the salimity
affect the kind of diatom species present i lake Qarun.

Cyanophyeeae and Chlorophiyceae has been found but not so much in
the number of their species.  Althongh Cyanophyceae are the next to
Bacillariophyceae in abundonce, they account for only approximately 2.4%
of the algal population while the Chlorephyceae forms enly 4%.

The lcading taxa representing the Cyanophyceae are Oscillatoria and
those representing Chlorophycese are Chlamydomonas and Euglena. Also
blue-green and green algne showced beiter development in certain sites (2,4)
but still dominated by diatoms.

The {ollowing table shows the % of each group for every site con-
cerning the number of species.



Site No. Bacillariophycene Cyanophycesn Chloraphyceae
1 363 23 2.3
2 58.0 2.3 2.3
3 4.5 — —_
4 17.0 — —
> 19.0 1.10 23
6 45 — —

Here in lake-Qarun, the great bulk of algal flora is neither green mor
blue-green but diatoms. Neverthless, bluegreen and green algac showed
better development in certain sites, but still dominated by distoms. Tiffany,
{1951) stated thnr the ecological {actors which determine the distribution
of nlgac are similar to those affecting the distrlbution of seced plants.

‘Rich (1933) noticed that blue-green algae were plantiful where the
palinity was high as well os where it is low. This ohservation of Rich
seems not to be the case in the presemt investigation, since the blne-green

algae were found to be rarc in all the sites where the salinity ranges from
9.50 - 15.625 gm./L.

Okuda and Yamaguche (1952) stated that the pH limits tolerated by
algac on paddy soils (India) ore between 4.0-5.0. Acidic pH favours the
development of the algac especially the dintoms. This was found in
agreement with Jorgensen (1957), Kolbe (1932) and Lund (1943). In the
present mvestigation the pH m the six sites studied varied from 6.4 to 7.2.
Duarrell (1964) observed that the Bacillariophyceae and Cyanophyceae are
more characteristic of alkaline ¢nvironment. The same author noted that a
marked gradual inercase in growth of several soil algae was accompanied
by clavation of the surface pH from 4.2-7.6, Kundson {1954) noted the
importance of the alkalinity of water to certain distoms. The results in

hand were found in egreement with the findings of Durvell (1964) and
Kundson (1954).

Generally epeaking: the sbundance of the planktons found in Lake-
Qarun seems to depend on tho nutrients as well as the factors already men-
tioned. The proportional amounts of certain dissolved nutrients such as
Ca, Mg. K, PO,, NO,, Cl are 450 — 710, 1000 — 1995, 310 —— 425, 0.65 —
5.15, 04 — 1.2, 9500 — 15625 p.p.m. respectively { Fig. 2 ).

Partick {1945) ahserved that Na, Ca, Fe, silicate, NC,, PO,, SO,, O,
and humic conpounds ar important in diatom nutrition apd growth.
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Pearsall { 1921, 1923, 1930 and 1932 ) noted that diatom populstion oceurs
in abundance in water where large amounts of silica, phosphate, nitrale
and low monovalent / divalent ratios are present. The low monovalent /
divalent ratio seems to he the dominant factor affecting the diatom abun-
dance m Lake Qarun under the present juvestigation since the water cont-
ains low phosphate and nitrate contents.

Atkins {1923} ond Atkins and Harris (1924) found a direct correlation
hetween the amount of phosphate and the growth of {resh-water plankten,
and they saggested that the lack of phosphate rather the lack of pitrate
or ammatium salts limits the plankton 2s a general rule. The poor
population of Cyunophycere and Chlorophyceae found i Lake Qarum
might be due to the very low level of phosphate and intrate in the water.

SUMMARY

The effect of dissolved nutrients on the distribntion of the Algal Flora,
especially diatoms, in Loke Qazrun is given. 85 species of the algae
( Bacillariophyceae, Cyanophyceae, and Chlorphyceae ) are identified. The
Bacillariophyceae form more than 909% of the algal poulation concerning
the number of species. 77 spp. belong to 26 generdl. The diatom species
which are numerous and tolerant are the marne (28sp.) and brackish
{23 epp.) types while the fresh type is only 33 spp.

Factors rather than salinity or together with salinity soch as pH,
nutrients { O, Ca, Mg, K, NG,, PO, } in some szitea and low monovalent /
divalent ratio in other eites seemn to be responsible for the abundance of
diatom population. The poor population of Cyanophyceae and Chloroply-
ceae appears mainly to be due to the very low phosphate and nitrate level
in the water.
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SYSTEMATIC LIST OF THE ALGAE FOUND IN LAKE-QARUN

Dacillariophyceae

1. Actnoptychus undulatus Ebr, M.

2. Amphipror alata Kijtz. M. & B.
3. Amphora robﬁsm Greg. M.

4. Asterionells formosa Haesall F.

5. Biddulphia Sp. M.
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Biddulphin laevis (Ehr.) f. minor H.V.HL.
Biddulphia pulchella Grey

Biddulphin Eurgida W.5m.
Campylodiscus Echeneis Ehr,

Calloneis, placentula Ehr,

Cyelotella comta (Ehr.) v. radiosa Gran,
Cymbella Cymbiformis Ehr,

Cymbhella obtusa Greg.

Denticula tenuis Koz

Ditylum sp. Bailey

Epithemia sp.

Epithemia gibba Kutz.

Epithemia Sorex Kutz.

Fragiloria construens (Ehr.) Grumn
Grommatophora marina {Lyngb) Kutz
Grammatophors maxima Grun.
Grammatophora scrpentina (Ralfs) Ehr,
Hantzschin amphioxys (Ehr.) Grun.
Liemophora Dalmatica (Kutz) Grun.
Licmophora Ehrenbergii (Kutz) Cran.
Licmophora tincta (Apg) Grum,
Mastogloin Sp.

Mastogloia exigua Lewis

Melosira crenulata Kutz.

Melosira Rocseona Rabh.

Melogira Westi W.Sm.

. Navicula appendicnlata Kuatz.

Navicula Cryptocephala Kutz,

. Navieula Cryptocephala v. veneta, H.V.H.
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38.
39.
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46,
47.

49.
50.
51.

53.
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56.

57,
58.
59.
60.
61.
62,
63.
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Navicula digito-radinta Greg.

Neavicula Johnsonsi W.Sm.

Navieula viridula (Kutz) F. minor H.V.H.
Nitzschia Sp.

Nitzschia faeciculata Grun.

Nitzechia Iinearis (Ag.) W.Sm,
Nitzschia lorenziana Grun,

Nitzechin obtusa W.Sm.

Nitzschia obtusa v. brevissima Grun.
Nitzschia obtusa v, nana Gran.
Nitzachia palea (Kutz.} W.Sm.
Nitzsehin palea v. Fonticola Grun.
Nitzschia palea v. tenuiroswris H.V.H,
Nitzschia panduriformis Grun,
Nitzschia punetata (Sm.)} Cruon.
Nitzschia Sigma W.Sm.

Nitzschia Sigma v. Sigmatella Gron.
Nitzschia Sobtilis Gran.

Nitzechia thermalis (Kutz) Gron.
Nitzschia thermalis v. intermedia Grun.
Nitzschia tryblionella Hatz,

Nitzschia vermicularis (Kutz) Grun.
Nitzschia vitrea (Norman) v. recta Hatz.
Nitzschia vitrea v. Salinarum Grun,
Pleurosigma acuminatum (Kutz) Grun.
Pleurcsigma attenuatum W.Sm.
Pleurosipma Balticum W.Sm.
Pleurosigma elongaturm W.Sm.

Pleurosigmsa obseurum W.5m.
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64. Pleurosigma Spencerii 'W.Sm., F.

65. Pinnularia Tabellaria F.

66. Rhabdouema adriaticumn Kutz. M.

67. Rhabdonema arcamatum (Ag) Kutz. M.

68. Synedra Sp.

69. Synedra acus (Kutz) Grun v ; delicatissima Gran. F.

70. Synedra affinis Kutz, ‘ M. & B.
71. Synedra affinis v. parva kutz, _ M. & B.
72. Synedra affinis v. tabulata kutz. : M. & B.
73. Synedra Crystallina (Lyng) kutz. M.

74. Synedra nitzschioides Grun.
75. Synedra superba kutz,
76. Synedra ulna (Nitz.) Grun. v. longissima W.Sm.

H e R B

71. Tetracyclus rupestris ( A. Braun ) Grun,
Cyenophyceae

78. Oscillatoria sp.

79. Stigonema infonme Kutz,

80. Anabaena sp.

Chlorophyceae

81, Chlamydemonas sp.

82. Chlorococcum sp.

83. Emnglena sp.

84. Scendesmus sp.

85.  Selenastrum sp.

N.B. F = Fresh, B = Brackish, M = Marine






DISTRIBUTION AND PERIODICITY OF ALGAL FLORA
IN EL-KHASHAB CANAL DURING WINTER

AND SPRING MONTHS
By
M. A. NOSSEIR aond W. S. ABOU-ELKHEIR

University College For Girls, Ain Shams University, Heliopolis, U.A.H.

SUMMARY

The distribntion and periodicity of algal flora in El-Khashab canal
(U.A.R.) during winter and spring months of the year 1968/1969 were
Investigated.

Of a total amount of 101 epecies belonging to 44 genera, diatoms for-
med the main bulk (. 74 sp. belonging to 19 genera } followed by the green
algae { 22 sp. belonging 10 20 genern ) and then by the blue greens ( 5 sp.
and genera ). The greatest number of these algal groups were found in
winter and the least in spring mainly due to the enrichment of the canal
water with PO, and NO, in winter months.

The cold seacon was characterised by the abundance of diatoms and
bluc-green while the warm season by the nbundance of green algae.

Tive forms [rom Bacillariophyceae, two from clilorophyceae and only
one from eyanophyceae were the predominants. Also five forms of dia-
toms and only one form of either Chlorophyceae or Cyanophyceae were
dominants. The subdominants, and the other forms were variable from
season lo season.

In the spring season, diatom species decreased due to deficiency of
0, NQ;, PO, oand Ca. But the maximum development of green algne wns
reached during this ceason where dnkistrodesmues septatus and Scenedesmus
sp-, in March, and Chlorococcum humicolum, in May, wero the most abun-
dant. In winter, Qscillatoria sp. and Nitzschia sp. dominate the other forms
of algae except in March where 4nkistrodesmus and Scenedesmus sp. have
the leaderchip and in February where Cocconeis placentula shares the lead-
ing position with Oscillatoria instead of Nitzschia sp.

)
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The abundance of Nitzschia tryblionella, the predominance of Cocconeis
placentule, the dominance of Navicula cryptocephale were mainly due to
operation of suitable saliferous conditions ; the abundance of Synedru ulna
due 1o operating low temperature together with enrichment of water with Ca ;
the asbundance of Cyclotella Meneghiana due to sunshine, high temperature
and snitable salt content.

The succession of dominating Navicula. Epithemia and Nitsschia
speciez was due to the epecial requirement of each species for temperature,
galinity and availability of nutrients mainly NOy and PO,.

Oscillatoria and Spirolena abundanee was apparently due to sunshine.

INTRODUCTION

The foctors affeeting the periodicity of algae from various locations of
the world have been studied by many workers. Fritsch (1906) has pointed
out that periodicity in aquatic vegetation may be of two kinds, eeasonal
and irregular. Seasonal periodicity ( or regular pertods ) is the result of
periodically reeurring factors while irregular periodicity is that whieb may
occur at any time,

Pearsall (1932) Liad adopted as a working hypothesis the view that
deficiency of 0., NO,, Si or Ca is nsually the factors limiting diatom periodi-
city. Atkins (1932) ndsociated diatom periodicity with silica, nitrate and
phosphate.  Rao {1955) found that the oxidisable organic matter and
sunshine appeared to be foctors affecting the periodicity of the blue-green
algae. Holsinger (1955) found a general correlation bheiween the periodic
influx of organic matter during seasons of lieavy rainfall and increases in
the volume of phytoplankton. Gran (1929) noted that succession of
dominating diatoms is probably due to the special requirctnents of each
species for temperature and salinity. Braarud (1935) stated that salinity,
pH and Ca content affect the kind of species that may be abundant, rather
than the total amount of the plankton.

Other workers have also found that not one physical or chemical
factor only affects the algal growth or periodicity, but the effectivcness is
due to the sums of these factors together. Fritsch (1906), Rice (1938),
Hodgetts (1922), Patrick (1945) have emphasized the probable importance
of the factors operating together such as sumshine, rainfall, temperature
and variation in water content. Jorgensen (1957) mrentioned that the
occurrence of new maxina of diatoms seem to depend on two main factors,
availability of fresh quantities of soluble silicon in the water and the
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occurrence of other plankton algae. In one and the same water, Patrick
11936) found that the different planktonic individuals show diverse varia-
tions in diffcrent seasons. Some of these individuals are permanently
found in the waters but show an enormons development in one or two
seacons of the ycar ; tlese speeies are called by Peareall (1924) the abun-
dant speciea.  Pearsall (1924) stated that an ebundont species is not neces-
sarily one of the constant ones, hut they attain dominance when the con-
centration of the nutrients such as silica, nitrate and phosphate are in
higher randa. Hart (1935) etated that in temperate waters one of the
most observed problems presented by the phytoplankton is the sudden appe-
arances und dicappearances of several species in tremendous quantities.
This phenemenon s known as a «bloom». He further stated that the
general pattern of seasonal fluctuation is influenced by the physical and
chemical factors of light, temperature and availability of nutrient salts
mainly nitrate ond phosphate. :

The distribntion, growth and periodicity of algal flora found in a wide
variety of ecologiczl sitwations in U.A.R, have received a litile work by
few algologists, In two recently publiched papers, Nosseir and Abou-
Elkheir (1969 a & b) have studied the distribution and growth of algal
flora found in two main lakes in U.A.R. ( Qarun and Nagser ) where they
correlated the existing algal flora with the dissolved nutricnis of the waters.
In the present investigation, ike authors have chosen El-Khashab canal
since it liec near-by and has not yet been studied.

El-Khoshab canal lies to the East of the River Nile in Dar-El-Salam
suburb near Cairo. It is an irrigation canal and receives its water from
the Nile near El-S: £ town, then it extends Northwards through cultivated
lands between Holwan and El-Maadil It ends in Dar-El-Salam island where
it drains its water in a small Port (Athar-El-Nabi) on the Nile.

The part of ElKhashab Canal which extends through Dar-ElSalam
area is about 4 km, long and it is the part from which our samples were
collected. Its average width and depth is 5 and 1.5 meters respectively

and it is bounded in some places by macroseepic vegetation (Fig. 1).

The aim of the present work is to investigate the distribution and perio-
dicity of the algal flora found in El-Khashab canal (Dar-El-Salam region)
during winter and spring months of the year 1968/1969 starting from
December, 1968 till June, 1969. The completion of this work during sum-
mer and autumn months of the same year will he the aim of a subsequent

paper.
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MATERIAL AND METHODS

Regular monthly visits were made to the sites of collection for a period
of 7 months. Five sites were chosen (Fig. 1), and two samples were iaken
from every site. The samples were centrifuged at 2000 rev./min. for 10
minutes. The resultant deposit was examined microscopically and the
supernatant liquid was subjected to microanalysis for pH, 0. NO,, PO,
Cl, Mg, Ca and K using the references and methods already used hy the
aunthors (1969 a).

]
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Fig. 1 — El-Khashab Canal The dotted area and the numbers indicate the region
and the sites of eollection.

At the time of sampling, uotes were taken of the temperature of air
and water, elarity and depth of water, and whether flowing or still,
weather conditions ; degree of chade over eampling points ; nature and
quanlity of macroscopic vegetation in water and animal life as well. The
topographical factors that appeared relevant to our study are taken into
consideration.

The data recorded in table (1) represent the average conceutralion of
every nutrient or the pH found in the ten samples taken monthly from
the five sites and these averages are also represented graphically by
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figure (2). A full list of all alge identified is compiled in table (2).
Also analysis of the algal taxa (genera and species, common and uncomunton)
is shown in table (3) while table (4) ehows analysis of stute of occurrence
{ predominance, dominance, subdominance, presence and rarity ) of these
algal taxe.
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March
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19649

May l
19649

June I.

1569

Fig. 2 — Dissolved Nutrients of El-Khashab Canal water during winter and apring
months, 1968/1969 (Mg./L.).
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RESULTS AND DISCUSSION

From table {2), it is clear that the ingradienis of the samnples were
not only diatoms but also blue-green and green algac. Approximately 101
specios belonging to 44 genera have heen identified. However, the total
volume of diatoms, blue-green and green algae vary from season to season,
table (3). The greatest number of these algal groups were found in the
cold seazon and the lowest number during the warm reason. Willans {1964)
indicated that the enrichment of water with nitrate, phosphate und trace
of minerals may nccount for a significant increase in population density
of phrytoplankton. Hoart (1935) stoted that the general pattern of seasonal
fluctmation of phytoplankion is inflnenced by the physical and chemical
factors of light, temperature and availability of nutdent salts mainly
nitrate and phosphate. IIere in El-Khashab canal under investigation, the
low nitrate and phosphate content of water seems to he responsible for the
significant decrease of the algal population found in the wamm season eince
this decrease was accompanied by significant decreases in nitrate and
~ phosphaie concentration ( table 1 and figure 2 ).

It is also shown from table (3) that when the algal groups were arranged
according to the number of species present, the diatoms come (irst rep-
resented by T4 species belonging to 19 genera. The diatoms were followed
by the greens ( 22 spp. and 20 genera ) and then the blue greens in seque-
nee { 5 epp. and 5 genera ),

During the cold season { Dee. — March )}, the algal population was
characterized by rich development of Oscillatoria and Nitzschia, but during
the warm ceason ( Morch — June ) Ankistrodesmus and Chlorococcum made
up o considerable part the algal community. Thereby, the cold season was
characierised by the abundance of the diatomns and blue-green algae, while
the warm season by the ahundance of the green algae.

As shown in tables (2) and {4), the total number of diatoms dominated
the other groups of algae. Of the inany forms present in the Bacillariophy-
ceae, 5 forms were the predominants and were represented by Nitzschai
obtusa. v. brevissime, Cocconets placentula, Nitzschia palae, v. tenuirostris,
Nitzschia thermalis, Nitzschia thermalis, v, intermedia, while only one rep-
resents the Cyanopbyecae (Oscilletoria sp.) and two represent the Chloro-
phyccae (Chlamydomonas spp. and Euglena spp. ).

Also among Bacillariophyceae, 5 forms were dominant and are rep-
resented by Cyclotelle Fkutzingiana, Hantzschia amphioxys ; IMelosira
crenulata v. tenuis. Naviculz cryptocephela, Nitzschia dubia, while only one
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reprezents the Cyanophyceae ( Nostoe sp. } and one represents the Chlore-
phyceae {Chlorococcum sp.,) However the subdominant, present, and rare
species are usually dilferent from one month to another,

Tke occurrence of Arkistrodesmus in March and Chirecoccumn in May
in abundance is onc of the surprises, because they are extremely rare th-
roughout the rest of the months, as they never attain such numbers 2 in
there months where they are present in copiens masses.

In the winter season, Oscilltoria sp. and Nitzschia sp. dominate the
other forms of algae present in this season, ezcept in March where
Ankistrodesmus ceptatus and Scenedesmus sp. have the leadership, and in
February in which Cocconeis plecentula shares the leading position with
Oscillatoria instead of Nitzschia.

In the spring season, the number of diatom species started to decreasc
gradunlly especially at the end of it. Tle desmids Drstly appeared during
this season and were well represented hy Closierium in April, - The maximum
development of grecn algae was reached during this season especially in
May where Ankistrodesmus septatu- and Scencdesmuss sp. and Chlorococ-
curmn humicolum were the most ahundant.

Rich (1935} correlated deemid development with pH 7. This was
found eoncordant with the present investigation where in April the pH value
of El-Khashoh Canal water reached its maximum and was 6.7 with simulta-
neous development of desmidz, Closterium in particular.

In May and June where the temperature started to increase, the dec-
rease of diatoms { quantitatively and qualitatively ) reached its minimum
development ( average minimum and maximum temperatnre in May and
Juue were 20 — 28 and 21 — 40°C respectively }. This was found to dis-
agree with Godward (1937) who stated that diatoms predominate flora in
~ the spring and autnmn, However, Pearsall (1932) adopted the view that
deficieney of 0., NOs, Si or Ca are usually the factors limiting diatom
periodicity.  Atkins (1932) associated diatom periodicity with silica, nit-
rate and phosphate. In the present investigation, the minimum develop-
ment of diatoms in E}FKhasbab Canal in May and June might be due to
deficiency of Q. NO;, PO, and Ca where these nutrients reached their
minimum concentrations { table 1 and figure 2 ),

Niizschia tryblionella was found abundant during December, 1968.
Foped ( 1947 and 1948 ) found it slightly saliferous and pure [rech-water
alga while Budde (1930) considered it ns hrakish in contrast to Kolbe (1927)
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who regarded it as halophilic. The chloride concentration of El-Khashah
canal water during the total period of study never exceeds 90 mgm./L. and
this epeaks in favour of the [indings of Foged { 1947 and 1948 ) and ren-
ders thi; alga a pure fresh-water one.

Cocconcis placentula was found predominant and abundant especially
in February and May where the salinity of the bathing water was 63 and
87 mzm./L. respectively representing tlhic highest chloride contents throng-
hout the whole months of study. Thus its predominance and abundance
was accompanied by various levels of chloride content. This was found
to agrec with Foged ( 1947 and 1948 ) who found it indifferent, and with
Jorgenson (1948) wbo found it dominant in the warm months { May and
August ). In comtrasl, Rice (1938) found it in current and this was not
the case in the present study since the canal water under investigation was
almost still.

Navicula cryptocephale was dominant during all months of winter and
spring where salinity varies fron: 44 to 87 mgm./L., which is very much
below 3 — 4% saline water where Budde (1930) found this alga frequent
and abundant. However, Foged ( 1947 and 1948 ) found it common in
stagnant and running water, a result being similar to ours.

Synedra vlna was sbundant mainly in December 1968, and February,
1969, Godward (1937) found that it is common particulazly at the mouth
of small streame and that there is a double maximum: in April and Sep-
tember. This seems to be not the case in the present study since this alga
disappeared completely in April in El-l{lioshab canal water aud it appeared
at the exd of the canal from which the samples were taken. However the
nhundance of Synedra uina in the canal under investigation might be due
to the low temperature operating during winter montbs as found by Rice
(1938) where the average miniinum and maximum temperatures during
theso months in El-Khashab cannl water were 8 and 20°C respectively, and
duc to the enrichment of the canal water with Ca, table (1) and (2) as
found by Patrick (1948) who stated that all species of Synedra seem to
like Ca.

The abundance of Cyclotella Meneghiona i April and May In El-
Khashab Canal water seems to be due to the bright sunshine and the rela-
tively high temperature during this period ( average minimum and maximum
temperatures were 19 and 27°C respectively during April and May ) as
suggoested by Riece (1938) and due to the presence of suitable salt content
in water ( 63 — 87 mgm./L. ) as shown by Rudde (1930) who found masses
of this alga at similar low salt contenta.
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Epithemia sorex appeared only in December and disappeared after-
wards, Gomphonema olivaceum only in April while Navicula gracilis only
in Jenuary and April. Jorgemsen {1948) considered the first algn as a
summer form and the other two algae as spring forms.

Regarding blue-green algae, Oscillatoria sp. was abundant in December
1968, January and February, 1969 while Spirolena sp. was only abundant
in April. Rao (1955) fonnd that the oxidisable organic matter and sun-
shine appear to be factors affecting the periodicity of blue-green algae.
During December, January and February, the (. concentration in El-
Khashab canal water reached its maximum value (table 1). If any oxidi-
sable matter was present during this period in the canal water, one would
cxpect a deficit in O, concentration. Thus the abundance of blue-green
algae in the canal water is presumably due to sunshine and not due to
oxidisable orgenic malter.

With respect to the green nlgae, Ankistrodesmus scptatus and Seene-
desmus sp. were abundant in March while Chlorococcum and Selenastrum sp.
were obundant in May, Meanwhile. NO; or PO, coutent of the cannl

water was maximum in Mareh but minimum in May (table 1).

From the foregoing discussion, it is clear that the kind of species that
may be abundant is influenced by the interaction of physical and chemieal
factors, The main physical foctors that appeared effective in the present
study ore tcmperature, sunshine while the main chemical factors are the
dissolved nutrients : Ca, On, PO,, NO;, and Cl. Thizs was found in har-
mony with the findings of Pearsall (1932), Hart (1935) and Braarud (1933).
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TABLE 2

The zlgal tuxa and its state of accarrence in El-Khashab canal during winter

nnd spring months of the year 1968/6%

Srate of 82382828
Taxa ocCOr- S . C g om o
rence 3 '_E‘ E Ela = ﬁ j,

Bacillariophyceae
Achnanthes coarctata Bréh RE—F Fo—_ — —_— — —
L exilis Kutz R—T — — — t — - =
Amphora angusta Greg. R—M F — — —_— = =
< macilenta Greg. - R—M I
Dacillarin peradoza Gmel h—B + - F — = — —
Cocconeis placentula Ehr. PD—F&B + + + 4+ + + +
Coscigodiscus excentricus Ehr. P—NM + + 4+ - —_— =
Cyclotella Kutzingiana Chuvin D—¥ 4+ + 4+ + + + +
< operculain Kutz, R-—F o e —— = —
< Meneghiana Kutz, Poo-F — — =— — 4+ + +
Cymbella alfins Kutz R—TF — e — e —  +
Diatoma ovalis R—F + — — — — — —
CEpithemiz gibberuls v, producta Gran. R—F + — — 4+ - - —
Epithemia Sorex Kuatz, R—F + - — - — =
Eonotia Lunaris v. subarcoata {(Neag.) Grun. R-F _—_—— —_—F 4 —
Frustulia rhombides Ehr. 2rFr + + ++ + ——
Gomphonema mentanum Sehum. R—F —— — —— + -
< v. commmutatum Kutz. R—TF — s — — A — -
< olivacenm Grun. —F —— = — -+ — -+
< parvelom Kntz, P~F —4+ ==+ + -+
Hantzschia amphioxy: (Ehr) Grun. D—F + ++ ++ + +
L < inlcrmeida H.V.H, B—F ————=+ ——
Melosira crenulata Kutz P—F G+ = — =
< 4 v. Binderiana H.V.H. R—F —_ 3t - - —_— =
L 4 « v. tenuia HV.H. D—I + 4+ 4+ + 4+ 4+ +
Melosira granulata . (Ehe.}) Rafs BT + + — — — — —
L € v, curvala Grun. R—F —_——— =t + —
q westeil W.Sm. R—M F - —_ - — =
Navicnla advena v. parea Schm. PM —-————4+4+ + +
& atomoides Grun, R—F ——4+ -
4 Bahusiensis Grun. R—M —_—_—— — t — —
< brevis w. elliptica HVH. R—F — = =4+ — —
3 Cryptocephala Kutz D—F& -+ + + + + + +
€ < ¥. veneta HV.H. —F - 4 — — = — —
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TABLE 2 (cont.)

State of 232 2 8%8%

Taxa ocenr. ) s s

rence nu k] E, g E. E '_g.

Navicula cuspidaia Kutz. R—F F o_—— = —
€ elliptica Kurz. n—F + 4 - - — = =
3 gracilis Kutz, R—F _ 4+ — — 4 = =
€ gregeria Dank. P—-B + 4+ - . — —
« Hehes Ralfs, B—F - = = — — + —
< hyalina Donk. M + - ——+ — =
< iridis Ehr, B—F — 3+ — — — — -
4 oculata Breb R-—-F F — —_ —_— = —
€ rhynchocephala Kutz R—D -4 4+ — — — —
3 Salinarum Grun, R—B _ e — = =
% seminulum Grun. R—F — 4+  — — —
« gphaerophora Kutz. R—I _—— e — F — —
« viridola v. slesvicensis HV.H. R—F&B — — — — — -— o+
Nitzschia accuminata {(W.Sm.) Grun. R—B —_t - 4+ = = —
¢ eciculards W.Sm. P—F + — F+ - — =+
% angularis W.5m. P M — 4+ + — 4+ — —
€ ¢ v. affinis Grun. R—M —_t+ - - - + —
€ constricts (Greg.) Grun. R—M =
< communis v. abbreviata Grun. R—B -t + - - -
< commutata Crun. B -+ 4+ -+ — —
< debilis (Arnott) Grun. R—T + — — — + = =
< dissipata (Kulz) Grun. P—TF&B —t+ = — — =
< < v. ncuta H.V.H. R--F — —  —- - — =
< distans Creg. R—M T
€ dubia WSm. D—F + + + + + + +
« fascienlata Grun, R—M&B e —m — — — —
< Frustulum (Kutz) Grun. R—B F o — — + — —
€ Hungarica Grun. P-—-B + - = — + - +
€ longissima (Breb) Ralfs R—M + 4+ - — - — —
€ linearis v. tenuis Grun. R—F — 4+ -+ — —
T obtusa v. hrevizsima Grun. PD—B + + 4+ + 4+ + +
€ € v. nana Grun. E—B + + - = - — —
< « v. scalpilliformis H.V.H, P-—-B 4+ + 4+ = = = =
< ovalis Arnott B—F F_ - —_ — =
¢ paradoxa {Gmel) Grun. R—B S —
< ¢ v, major H.V.H. R—D —_—_— —t - =
< pandurifermis (Grun. P—M -+ 4+ 4+ — —
€ palae (Kuiz) W.Sm. R—F + - = — —
€ ¢« v fonticola Crun, R—F + — 4+ — — — -
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TABLE 2 (cont.)

Srate of - 23 T2 883

Taxa oCCUr- . o

Nitzechia palae HV.H. PDF + + + + + + +

« plana W.Sm, BE—B + — — - — = -

« speetabilis (Fhr.) Ralia R—1 e

< subtilia Grun. P—F + 4+ 4+ — — - —

< ] v. paleacea Grun, R—T&B — " F+ — F - -

€ thermalis (Kutz) Gran. PD--TF + + + + + + F

< 4 v, intermedia Grun, PD—F + 4+ + + + + +

« tryblionella Hutz. P—T&B + + + F - — —

£ € v. littoralis Grun. P—F&B F o+ o — -

« 1 v. levidensis IIL.V.H. R—T —_—— —  —_—— =

<« vermicutaris (Kuiz) Grun. R—F F - — - =

« vitrea Nroman R—B + + - — — - —

Z « v, recla H.V.H. P-T&B + + + F — 4+ —

« e v, salinarum Gran. B—B - = — = — — +

Pleurosipma accuminatumn (Kuts) Grun. BR—F — e —_ = = —

« fasciola W.Sm. R—-M + 4+ - —_— = —

< rmacrum W.Sm. P—M 4+ 4+ 4+ — + — —

Srauroneis anccps Ehr. P—F Fo- F — =+ -+

Synedra ¢Finis Kutz R—M&B —_— e A — — —

a ulnn (Nitz.} Ehr. P—T + -+ — -+ —

< « v. Danica H.V.E R—E _— — = -

« « v. longissimn AV.IIL R—D 4 - — = —
Cyanophyceoe

Apabacra epp P o - =+

Lyngbya spp. Tt F — e — —

Nastoe spp. D + + + + + + +

Oscillatoriz epp. PD 4+ + F 4+ + o+

Spirolena spp. R —— e — F — —
Chlorophyceae

Ankistrodesmus septatus P — 4+ — 4+ + + +

Chlamydomonas spp. PD + + + + + + +

Chlorella spp. R + + - — — - —

‘Chloracoccum spyp. D 4+ + + 4+ + +

< bumicelurm r F — F - — + +

Clynidrotheca gracilis R _ e — e -

Euglens spp. PD + 4+ ++ + + +

< EPITOEYTR R —_—_ - — -

Hydrodictyen spp. R Fom o — - — —

Merismopedia spp. B = - = = - + —
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TABLE 2 {cont.)

State of 38838 ¢gee

Taxa oceur- o b ©
Panderica spp. P + + + — — —
Pediastrum spp. B -} S —
Planephila asymmerrica (Gren.) Wille B @ — = — - — -+
Pleodorina spp. B o - — = F o
Phacns spp. P + 4+ e -
Seenedesmus spp-. P _ — 4+ 4 =
Selenastmm epp. P + 4+ — 4 4
Spiregyra spp. b —_ 4+ - + — —
Tetraedron minimum R S
Volvox spp, R 4+ — - - — - =
Zygonema spp. R F+ —- _- - — L -
Desmids
Closterinm spp. R — —_ e —
M = Marins, B = Brakish, F = Fresh-water
PD — Predeminant, D = Dominant SD — Sohdominant

= Present, R = Rare.
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TABLE 4

Analyzis of State of Existence of the algsl fora

found in El-Khashab canal during winter and epring 1968/1969

Sinte of Exislence

Algal Flora T e s a
o . __ . _ P D sD P R
Bacillariephyceae 5 5 —_ 22 63
Chlorophyceae 2 1 — 5 13
Cyanophyeeae 1 1 — 1 2

PD = predominant (found threughout the whole period in asbundanze)
D = Dominaut (found throughout the whole period)
SD = Subdominant (found throughout 6 months}

P = present {found throughout 3.5 imonths)

rare (found throughout 1 or 2 months).



THE EFFECT OF DIFFERENT N/P RATIOS IN THE
NUTRITIVE MEDIA ON UPTAKE AND METABOLISM

OF N AND P BY SWEET POTATO TUBER DISKS
By

M. A. NOSSEIR and T. M, HATHOUT
University College for Girls, din Shams University, Heliopolis, U.A4.4.

Summary

The effeet of different N/P ralios in the culture media on upiake and
metabolism of N and P by sweet potats tuber disks was investigated.

1. NH.Cl treatments leading 1o increased NH,-IN level in the tissues
stimulated the rate of P uptake than did equivalent increases in P cone
centration in the extermal medium. P uptake rates were highly correlated
with the total-N level in the tissues indicating the close conneetion between
uptake and metabolism of P and those of N. Absorption was dependent
on respiration.

2. The connection hetween N-metabolism and P-metabolism manifests
itseli hy the increase of N.intermediates, glutamine in particular, whose
synthesis have processes in common.

3. Low concentrations of N or P in the nutrilive media led to low
aceumulation of nucleic acids and proteins inside the tissues. The low
coneentration of N or P strongly reduced the RINA content while the rise
of P or N dose at low level of N or P respectively caused a sharp decrease
in thatr of DNA.

Introduction

In literature, there is a good deal of work devoted for the study of
the dcpendence of nitrogen metabolism on N/P ratios ( e.g. Thompson
et al,, 1960 ). All these authors confirm the fact that insufficient cupply
of N or P to plants leads to a reduction in the total nitrogen and protein-N.
Excess of P at N deficiency leads to the same cffect on N-metabolism. On
the contrary, excess of N results in an increase of total-N and protein-N
in different plant organs.

Cole et nl. (1963) ctated that the effects of N on P uptake by com
plants euggest e connection beiween P uptake and N metabolism, and that
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the increases in P uptake rates may reflect higher levels of N-intermediates
whose synthesis have processes common with those of P uptake. Nosseir
and Spirldinov (1965) found that the progressive increase of N over P
concentration in the nutritive media of phaseolus plants stimulated the
uptake of P*, thus emphasizing Cole’s statement.

However, the problem of the influente of different ratios between N
and P in the nutritive media on P metaboliam is not yet thoroughly studied.
Literature in this field mainly concerns with the study of the effect of N/P
ratios in the nutritive media on the amount of nueclecproteins in plant
tissues. The dificiency of N causes a depression in the quantity of nuelco.
protcing, whereas excess of cither one of them stimulates their formation
{ Zuev et al, 1962 ).

Tt should be recognized that rcsearches conceming the clfect of N and
P in the nutritive media on nueleic acid wwetabolism are very few. Studies
in thie field hegen to oppear only in the last few years and were moinly
done on plant seedlings ( Torkova., 1960 and 1963 ).

Accordingly, the aim of the present study is to investigate the effect
of different N/P ratios in the nutritive media on uptoke and metaholism of
N and P hy sweet potato tuber disks.

Material, Methods and Experiments

The dicks used in this study were taken from sweet-potato, variety
«Balady» tubers. Such plant material was chosen for this work since it
was already proved by El-Shishiny (1955) to contain hoth amides { gluta-
mine and asparagine ) and ore able to synthesize them when placed under
conditions leading to an increase in the NH,-N level in the tissues. Also,
sweet potato tubers eoninin sugore. These facts might help in the study
of mctaholic N and P reactions. Moreover, sweet-potato tubber disks taken
from the core of the tuber contain no colouring material which might
interfere, if present, in the colour reactions during analysis,

The techniqae of the disk culture experiments was the same as in the
earlier work described by El-Shighiny (1955) and El-Shichiny and Nosseir
(1957). A stock of disks was prepared from the plant material from which
samples of about 20 gm. of disks each, tnken at random were used for each
treatment. Duplicate samples after being washed for 48 bours in aerated
distilled water { El-Shishiny, 1955 ) were transferred inte 400 ml. water or
culture solution kept ot 25°C in a constant temperature water-hath aecord-
ing to the following echema :
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Distilled water

NP, = 0.005M NH,CI

NP, = 0.005M KH.PO,

N,P, = 0.005M NH,CI + 0.005M KH.PO,
NP, = 0005M NH,CI + 0.0025M KH.PO,
N,P. = 00025M NHCI + 0.01M KH.PO,
NP, = 0.0IM NH,CI + 0.0025M KH.PO,
N,P, = 0.0025M NH,CI + 0.005M KH.PO,

A current of air was passed through each vessel to serve for aeration
and determination of CO, output. After a culturing period of 24 hours,
one sample of each treatment was drained, washed several times with dis-
tilled water, extracted and aralysed for the final distribution of the various
nitrogen fractions. The sccond sample of the same treatment was air-
dried until a constant weight and used for determination of nucleie acids,
The analytical methods used for determination of nitrogen fractions were
those deseribed hy El-Shishiny (1955) and El-Shishiny and Nosceir (1957)
except that of amino-acids which was carried ont using ninhydrin method
{ Nosseir, 1967 ). The extraction, separation, and determination of nucleic
acids were carried out using the methods of Schmidt aud Thanhauser {1945)
as cited by Glick (1966). Thece methods briefly consist of treating [finely
powdered dry tissucs first with 79 trichloroacetic acid on cold followed
by centrifugation, then treating the residue with a mixture of alecohol and
ether to extract lipids. The RNA in this residue was hydrolysed by N
KCH at 37°C for 18 hours while the DNA was precipitated from the
solution by addiug perchloric acid. The P content of nucleic acids was
digested by H,50, and H,0; and then determined colorimetrically using
the molybdinum reagent as described by the outhor (1967).

Two experimeuts were done using the same technique. The results
were [ully consistent with those summarized in tahles (1), (2) and (3). The
- KH,PO, solution was adjusted to pH 7 by KCH before supplied to the
tissues.

Results and Discussion

Uptake of N and P : Table (1) shows that disks of sweet potato tubers
cultured in 0.005M NH.CI absorbed 22,1 mgm. NH,-N/100 gm. tissue in 24
sence of NH,Cl. the NH,-N uptake was increased progressively by the
increase of P concentration in the mutritive media. These increases were
40% in presence of Pﬁ: and more than 1009 in presence of P;. In the
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same time P uptake rates increased progressively by the increase of con-
centration of that jon in the nutritive media containing NH,-N the supply
of which weas the same for all trecbments { more than 1009 increase of P
uptake from P; solution over that from P, solution in presence of N; con-
centration ). Similarly, Williams (1948) working with oat plants found that
with N, the supply of which was the same for all treatmente, large stimula-
tory effects of P treatment on the rate of intake of P and N were obiained.

TABLE 1

P uptake, NH,-N uptake and CO, output by swect potato tuber
disks culmired for 24 hours in solutisns containing diffcrent
N/P ratios { Mrm./100 gor, fresh wt. }

Treztment P—uptake NH,.N uptake COZ. output
Distilled water S 259.2
NP, — 231 300.0
N,P, 40.7 4808
NP, 1075 4.6 §68.2
N, Py, 52.5 30.9 4320
NP, 83.0 36.7 4324
NP 1505 609 7320
Ny P, 49.0 10.5 372.3

On the other hand, table (1) shows that sweet potato tuber disks
cuitured in 0.005M KH,PO, absorbed 40,7 mgm. P/100 gm. tissue during
24 hours. The presence of NH.-IN together P in the culture media caused
progressive increases in P nptake rates by the inerease of NH,-N in these
media. These inercases were more than 1009 in case of N, solntion and
more than 164%% in case of N; eolution. Similarly stitnulation of P nptake
by N additions has been reported for a many of plant species { Reichman
et ak, 1959 ; Werkhoven et al,, 1960 and many others ). Simultaneously,
the NII,-N uptale rotes increased progressively by the inerease of concentra-
tion of thet ion in the culture media containing P, the concentration of
which was the same for all treatments ( 229 increase of NHN uptako
from N; solution over that from N, eolution in presence of P, concentration) .

The increases of NH,-N uptake rates accompanying those of P might
show the possibility of any special companion effect of ammonium and
phosphate ions on entry of each other inio the root cells of sweet potato
tuhers as snggested by Amon (1939) for barley roots, but argue against the
finding of Cole et al. {(1963) who showed that the presence of ammoniwn
ions in the test solution during the uptake period had negligible effects on
P upiake rates by corn plants.
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Again, table (1) shows that when the culture media around sweet potato
tuber disks contain a iower dote of P (P, ) together with higher doses of
NH,-N (N; or N.), the NH,-N uptake rate was 100% increase (rom N
solution while the P uptake rate increased by about 2009% from the enlture
medium containing N, over that containing N, although the coneentration
of P in these cultures does not change (P % }. On the other hand. when the
culture media around sweet potato tuber dizks contnin a lower dose of
NH,-N (N o) together with higher doses of P (P; or P.), both NH,-N and
P unptake rates from P; solution were 71% and 419% respectively below
those from P, solution. In this respect, swect potato tuber disks behave
gimilar fo some graminecus plants ( Williams, 1948 ) in which the % P
content of the stems, leaves and roote arrived values with a higher supply
of P lower than with a low supply of P in presence of a constant supply
of N. These results clearly show that when the concentration of P was 4
times that of NH,-N in the culture media of sweet potato tuber disks, distur-
bances in the uptake rates of hoth N and I’ do occur in contrast to what
hoppens when the concentration of N was 4 times that of P where the
uptake rates of hoth N and P were increased although the P concentra-
tién in the culture medium was constant.

The major determinants of the rate of uptake of P by plauts were
deseribed by Williams (1948) and Cole et al. (1963) as the demand set up
by the growth and normai functioning of the various plant parts, and the
concentration of P in the medinm. They considered that the indirect
eflccts of nutrient treatments: oo growth and hence on demand were more
important than the direct effects of external concentration of P on the rates
of intoke of ihat element. These conclusions were supported by the pre-
sent investigation in which NH,-N stimulated the rate of P uptake by sweet
potato tuker disks than did an equivalent incrcase in P concentration in
the culture medinm. From table (1), it is clear that sweet potato tuber
dicks cultured in NiP,, solution absorbed 52.5 mgm. P per 100 gm. fresh
weight of tissue during 24 hours, By doubling the concentration of P in
the culture medium (N,7.), P uptake was increased by more than 100%
while doubling the concentration of NWH,-N in the culture solution (NzP,, )
stimulated {urther the P uptake whera the increase of uptake of that ele-
ment nbout 200%. Evenmore, tissues cultured in N, P, solution absorbed
83.0 mgm. P and by doubling the concentration of P in the culture solution
(N,f‘ P.), P upteke did not inerease hut decrcased by about 41% in cont-
rast to 309 inercase in the absorption of thet element when the conecentra-
tion of NH,-N' was doubled around the tissues (N,P,).

Also fram table (1), it is evident that the P uptake raies by sweet
potato tuber tisspes from the different culture media go parallel to thoze
of NH,-N indiecating the close conncction between the uptake of both N
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and P. The absorption rates were also found dependent on respiration
rates of the tissues, Humphries (1952).

Distribution of the nitrogerous Fractions

As has been already chown by El-Shishiny (1955), swcet potato tuber
disks have agzimilated NH,-N and synthesized complex-N compounds ( rest -
and protein-N ) in a large part and glviamine and asparagine forming a
small part. The amino-acid-N fraction decreased probably due to its par-
ticipation in the formation of amides and proteins, Addition of P to the
nuiritive media containing the NH,-N, caused marked increases in amides,
particularly glutamine. and proteins but caused decreases in amino-acids
and rest-N. With the low doze ef P (P%) in presence of N, solntion, the
increase in amides, mainly glutamine, were very pronounced while the high
dose of P (P,), the very pronounced increase was in protein-IN.

Also from tabde (2), it is evident that when the P level of sweet potato
tuber dizks was inereascd, in absence of NH,-N, both amides inereased pre-
sumably at the expense of amino-zeids while the increase in protein-N was
at the expenze of rest-N.  Addition of different concentrations of N 1o the
nutritive media contoining P caused analogous changes in the N fractions as
those taking place with similar concentrations of P added to the nniritive
media containing NH-N.  This means that with the low dose of NH,-N
(N} in presence of P, solution. the increases in amides mnainly glutamine,
were very pronounced while with the high dese of NIL-N (N, ), the very pro-
nounced increase was in proteins,

The rize of NH,-N dose at low level of P caused marked increases in
all nitrogen fractions e:pecially amides and this was accompanied by the
highest re:piration rate { compare NP, with N:P, ). In contrasi, the rise
of P dose at low level of NH,-N caused marked decreases in all the nitrogen
fractions and this was aceompained by the lowest respiration rate { com-
pare N% P, with N%B._. )z

The ahsorption rates of NH,-N and P were accompanied by parallel
increases in CO, produetion indicating the dependence of amide and pro-
tein syntheses on NH,-N and energy production related to P uptake,

The elfects of NIH,-N on P* uptzke as shewn from tables (1) and (2)
clearly elueidate the connection between I uptake and N metaboiism. The
increazes in P uptake have reflected higher levels of N-intermediates whose
sypthesis hiave processes in commou with those of P uptake.

Viets et al. (1946) observed large inereases in the amounts of glutaminc,
asparagine, and amino-N in the roots of previously N-depleted corn plants
absorbing N from nutrient solution containing NH,-N. Chibnall {1939)
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infiltrated Lolium leaves with solutions of ammonium phosphate and found
thai it gave glutamine gynthesis. Webster and Varmer (1955) considered
that the synthesis of amides in higher plants could proceced by coupling
the cprresponding aminp-acid with AT.P and WH, in presence of Mg++
and that the energy necessary for amide synthesis was derived from A.T.P.
From the present investigation, table (2) shows considerable increases of
N-intermediates following NH,-N aond P uptake by sweet potato tuber
disks. The increases were mainly in the amides, glutamine in particular
and the increases were accompained by bigh levels of totol -N in the tissues
together with Qigh P uptake rates. Yemm and Willis (1956) demons-
trated that o rapid ond extensive synthesis of glutamine occurs when am-
monium salts are supplied to barley roots and that this synthesis is coupled
with high ratc of respiration and considerable loss of sugars from the tissues.
They point out the close relation:hip of the synthesis of glutamic acid and
its amide to glycolysis and indicate that the reduciive amination of «a-keto-
glntaric acid proceeds by means of electron transfer mediated by pyridine
nueleotides, while the synthesiz of the amide bond is promoted by phos-
phorylations involving A.T.P. Also the enzymic synthesis of glutamine is
chiefly localised in the mitocliondria of plant cells { Webster, 1953 ), and
the mitochondria are the sites of P upiake { Jackson et el, 1962 ). The
rate-limiting reactions in P uptake are those steps in oxidative phospho-
rylation that invalve phosphate. These recults have led Cole et al. (1963)
to suggest that the stimulatory elfeets of N ou P uptake by coin plants
may invoive synthesis of N-interrnediates with corresponding inerease in
tuinover of DPNH and ATP coupled o P-uptake reactions.  Studies in
hand of the level of N-intermediates following NH,-N and P abzorpton
and assimulation by sweet potato tuber tissues were fonud in harmony with
the suggestion of Cole et ol. (1963) since higher levels of amides, glutamine
in particular, and amino-acids whose synthesizs have processes in common
with P uptake and metabolism were obtained. Also the results in hand
ghow the pozsible operation ol oxidative phosphorylation reactions in sweet
potato tuber tissues similar to those operating in other plant tissues euch
as barley roots { Yemm and Willis, 1956 ), since synthesis of glutamine was
also coupled wiih bigh rate of respiration.

Distribution of Nucleic Acids.

The results depicted in table (3) showed high nucleie acid contents of
sweet potnto tuber disks cultared in various culture media having different
N/P ratios. Sugars present in such disks togetber with P ahsorbed from
the nutritive media serve in the formation of phosphorylated sugars which
ave precursors of RINA aynthesis,
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TABLE 3

Distribution of nucleic acide in sweet potate tuber disks cultured for 24 hours in selutions
conteining different W/P ratios. Mgm P of nucleic acid / 100 gm dry wi of tissoe.

BNA

Treatment Total BRNA DNA "DNA
Distilled H,O 90.0 40,0 50.0 0.80
NP, 183.0 60.0 43.0 140
N,P, 105.0 65.0 409 1.60
NP, 500.1 3225 1716 180
NPy, 165.5 78.4 B1.1 0.90
NyP, 2786 158.1 1215 1.30
NP, 207.0 151.0 56.0 2.70
NyP, 211.9 148.3 63.6 2.20

Also table (3) showed that different N/P ratios in the nutritive media
of sweet potato tuber dicks did not exert the same effect on RINA and DNA
contenis of the tizsucs. While the deficiency of N or P strongly reduced
the RINA content, the surpios of either one of them showed a sharp dec-
rcase in DINA content. Such decrease is an indication for the depression
of DXA syniliesis in the cells.

P-deficient tissues showed a lower coutent of RINA and DNA. As in
the case of N deficiency, P deficiency led to a low total nucleic acid content
as well as a low RINA/DNA ratio { compare NIP% or N% P; with NP, ).
The deficiency in the nutritive media slows down the rate of synthesis of
nucleic acids since P is a precursor for their building. P is also considered
to be an essential [actor for the maintenance of high energy level which
by tumn determines the speed of synthetic processes in the roots. It is alio
known that P plays an essential role in phosphorylation reactions dnring
respiration and other processes. These reactions are disturbed at the
conditions of its deficiency. As o result of these disturbances in the ene-
rgetic processes and the depression of nucleic acid synthesis st conditions
of P delicicncy, the protein synthesis also decreases ( table 2),

Again excess of P at eonditions of N deficiency led to the reduction of
nucleie acid content of the Hszue s( table 3 ). A sharp reduction of DNA
content was observed, while the RNA content clearly did not ehange as a
result of which the ratio RNA/DNA increaced ( compare N, P, with N, P, )
It may be mentioned, here, that disterbanece of nucleic acid metabolizm
occurring when P was in excess in N.deficicnt media, ecan be considered
one of the reasons for the low protein content of the root cells. On the
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other hand, our experiments showed that at sarplus of N supply, the DNA
content decreased. On the contrary, the RINA content increased resulting
in a high RNA/DNA ratto { compare N.P, with N.P ).

Dickens (1957) stated that, while the predominance of glycolytic type
of respiration favours the DNA eynthesis, the predominance of hexose-
monophosphate pathway activates the RNA synthesis due to the formation
of considershle amounts of ribose at these conditions. Shaw et al. (1958)
indicated that imdolacetic acid favours the hexosemonophosphate pathway,
compared to the glycolyiic type. These results give a base to suppose that
excess of N leading to a high auxin content of sweet potato tuber Hssues
under investigation, favours the hexosemonophosphate breakdown of glu-
cose, which unfavourably affects the DINA synthesis in celis, but favourably
afiects that of RNA. Relevantly, Nooden (1968) stated that indolacetic
acid bas a very lorge and very rapid stimulatory effect on incorporation of
P3* grthophosphate into RNA in disks of artichoke tuber, and that the
promotive efect could be accounted for through increased uptake of P2

From the above mentioned, it can be concluded that conditions deve-
loped in potato tuber disks due to high auxin content such as high level
of hexosemonoplo:phate berakdown of glucose might lLave led to the
depression of DNA synthesis and the rise of RNA/DNA ratio. Such effect
was noticed hy Silberger et al. {1954) in tobaeco tissnes. Consequently, this
can explain the observed rise of RNA/DNA ratio in our resulis at eonditions
of excess N over P in the culture medium of sweet potato tuber disks.
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THE CREDIBILITY OF HERODOTUS' ACCOUNT OF
THE SOURCES OF THE NILE

By
KHALID EL.DISSQUKY, PhD.

History Department, College of Girls, Ein-Shams University

Herodotus informs us that the seribe of the sacred treasures of Athene
{ i.e., Neith ) at Sais told him that the springs of the Nile flow out from
between two mountains, Crophi and Mophi loeated between Syene and
Elephantine, (*) This was a statement conveyed verbally, presumably by a
bilingual priest, but it is pictorially expressed in a depiction on Hadrian’s
Gateway on the island of Philae. On this gateway is represented a high
mountain on ibhe top of which stand a vulture arid a faleon while at its
foot the Inundation-God is seen hidden in a cavern and encireled by a ser-
pant while pouring water from two libation vases in bis hands. The legend
accomipanying this representation reads : « Hidden, hidder is the priest
of the high mountain of Semwt ( ie., Biggah )} ». (?*} Hezxe the text shows
clearly that the high mountain associated with the Nile iz on the island of
Biggab and not on or near Elephantine. But to what extent was this con-
ception about the sources of the Nile helieved ?

It secms that Herodotus was skeptical about whut the scribe in Sais
told him, particularly, since. he himself traveled up to Elephontine and
saw immediotely that the Nile south of the city also flowed north, and
Jearned a good deal about the further stretches of the river up to the Sudan
where the Ethiopians lived. (*) Then what had the Herodotus® seribe meant ?
Had he really not known the facts or was he simply trying to foist a tall
tale on a stranger ? Many suggestions have been put forward in explana-
tion, primarily to the cffect that the story represents a very ancient tradi-
tiorr dating from earliest times when the First Cataract was the Ultima

(1) Herodotus, The Histories, trans, Aubtey de Sélinconrt ( Baltmore, 1965 ), p. 112,

(2} P. Montet, Géographie de FEgypte ancienne ( Paris, 1961 }, 11, 20, fig. 1. The
serpent shown in this representation is probably the same us Lhe serpent in the two
carveris of Elephantine which goes out with the Aood ( E.A'W. Budge, The Baook of the
Dead ( London, 1910 ), 1I, chap. CXLIX, No. 144 ).

3) Herodotus, op. cit, pp. 112.113,
(81)
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Thale of Egypt, a tradition, however, which was still artificially maintained
in eecclestastical circles. (*) But the flaw in such an explanation is that
[rom earliest times the Nile’s course south the Cataract had been well
known to the Egyptians. Cemeteries have been found in Nubia of Egyp-
tian predynastic and early dynastic times, and certainly [rom the O.K.
onwards armies and trading expeditions were commonly accustomed to go
far up to the south. It was, therefore, well known to the Egyptians
throughout history that the Nile did not rise at the First Cataract but came
from much farther south., (*)) The other explanation is that the story is
theological, connected with the religious conception of the Nile gushing
forth from the life-giving ocean which existed everywhere under the earth’s
crust and from which the ordered world had once been created. From
time immemorial the Egyptians had retnined this concept that the Nile
rose from the Underworld ocean just at the First Cataract on the Egyptian
border and this had become an article of religions [aith which was not 1o
be changed even though one knew perfectly well that it did not aeccord
with reality. (%)

Actually, the most ancient texts illustrate the close relationship between
the Nile waters and Elephantine. In the Pyramid Texts the king is

addressed thus : svsp nk mwk ipn w ‘b prw m 3bw ¢ take to thyself this
pure water whieh is come forth out of Elephantine » (") or cimply pr
mw.k m !bw « thy water comes forth out of Elephantine ). (¢8) In another
spell it was said about the king that « Satis ( i.e., the gooddess of Elephan-
tine ) purified him with her 4 }bt- vases from Elephantine ». (°} This pure
water mentioned in these spells in connection with Elephantine as used in
the purification of the deceased king before his enthronement (*°) is in

(4) W. Spiegelberg, The Credibility of Herodotus’ Account of Egypt, trams. A.M.
Blackman ( Oxford, 1927 }, pp. 17.18.

(5) G.A. Wainwright, < Herodolus II, 28 on the Sources of the Nile », JHS,
LXXIII (1953), 104

(6) Sive-Sdderbergh, Pharaos and Mortals, traps. R.E. Oldenburg (New York, 1961),
p. 189,

(T) Pyr. 864 b.
(8) Ibid., 1908 C.

(9} Ibid., 1116 a, b ; cf. Budge, op. cit, ¥, chap. CLXXIII, 30 where the deceased
is addressed : ¢« I have come and brought for you fresh water from Elephantine that
your heart may be cool therewith »,

(10) Cf. Kees, Der Opfertanz des dgyptishen Konigs ( Leipzig, 1912 ), p. 68.
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fact p; mw w bbb py (**) « the pure water of the inundation » (**) It is

H ‘py « the Inundation » that is always mentioned in connection with the
two caverns of Elephantine. This is quite clear from a text dating from
the Ptolemaic Period which runs as follows : « The inundation comes out
of the two eaverns in its time and ricez at Elephantine 24 cubits and 3%/,
palms. » (**)  Apart from Elephantine Hpy ¢ the inundation » is aleo men-
tioned as coming forth from its two caverns in connection with Gebel Silsilah
(%) 10 the north and the island of Biggah(*®) to the south, both of which were
once considered the southern limit of Egypt.(**) It is for this reason that
the water at Gehel Silsilah was called p; mw w *b n hny « the pure water
of Silsilah ». (*"} In the Ramesside period sacrifices to H°py, eertainly
dating from primitive times, were offered up anew at Gebel Silsilah in the
3rd month of suminer lLefore the begining of the inundation ond again
two months later « so that there shonld not be a lack of water ». (1)
Similar sacrifices were also made at Elephartine (**) and certainly at other
places where the coming of the inundation wae first watched. (**) What
was of greater importance to Egyptians wps the ohservation of the rising
of the inundation and the noting down of the maximum levels registered
by the nilometers in order 1o ealeulate iow much harm or good would

(11} C. Palangue, Le Nile a2 I'époque pharaonique, son réle et son eulte en Egypte
( Paris, 1963 ), p. 10 Cf. Barguer, BIFAO, L, 62, n. L

{12) On the term l}‘py which A. de Buck argues never means anything clse but
inendation { gec his article « On the Meaning of the Naome H*pj, » Oricutalia Neerlan-
dica, A Volume of Orientol Studies (1948), 1-22 ), The water of the inundation is
described as pure or fresh simply because it is mw m,w « new water » ( ibid., 10, no. 47 ).
The purity of the ingndation waters might also be auributed to the idenification of the
inundation with Nun ( ibid, pp. 7, No. I4 ; 9, No. 38 ; 10, No. 48 ; 1I, No. 50 ), the
water of which was helieved to be pure ( LD, III, 175¢ )

{13} Brugsch, Z:‘\.S, 111 (1865), 44. For Further examples sHowing the conneckion
between the two caverns of Elephantine and E_l‘py, sec Piehl, Rec. wav., IIT {1832), 30 ;
Budge, op. cit, IF, chap. CXLIX, No. 14.4.

(14} Barguet, op. cit, pp. 52-55. .

f15) H. Kees, Ancient Egypt, ed. T.GH. James, trons. F.D. Morrow ( Chicago,
1961 ), p. 48. Biggah was also considered the place where the Ahaton, the mythical
grave of Osiris, was located ( ibid, p. 251 ). Probobly it is the association of Osiris
with the inundation that led the belief that the sources of the Nile were at Biggah.

{16) Kees, Agypten, p. 340 ; Blaekman, Middle-Egyptiau Stories, 1, 42.8-10,

(17) Barguet, op. cit, p. 36,

(18) RBarguet, op. <it.,, pp. 56 {.

(1% E.g, BAR,V, § 925,

{20) Even in modern times at the point near modern Caire where the important
canal to Heliopolis branches off, the arrival of the inundation and the opening of the
dams were officially celehrated ( Kees, Ancient Egypt, p. 43 .



be done to the lund by its waters. From the time of the unification of
the two kingdoms, royal annals recorded these measurements, (*'} These
nilometers were erected at the places where the Egyptians first saw the
waters of the inundation. The best known of them is thc one at the
& House of the Inundation » near Old Cairo which furnished the official
readings for use by the government in Memplis. (**) The other important
nilometer was established on the east side of the island of Elephantine
abont the time when pushing of the frontier southwards afforded the
opportunity of observing the approaching flood higher up the river and
therefore earlicr. (**) Even when the political frontier wae pushed to the
Second Cataract in the Twelfth Dynasty, the Egyptians did not fail te
record the risings of the inundation on the rocks of Semneh-Kummeh. (**)
From pictures and texts we know that the Nile was often localized. There
wns a « Nile of Elephantine » and a « Nile of Babylon » (**) as well as the
« Nile of Upper Egypt which dwells in Biggah » and the « Nile of Lower
Egypt which comes out of Heliopolis ». (**) Such names are in all pro-
bability the names of the inundation as it was first watched and recorded
at the corresponding places.

But as Elephantine was the southern frontier of Egypt during most
of its history, the observing of the inundation was & niatter of preat import-
ance there.  Satis, the goddess of Elephantine, whose name means the
«archer» in Egyptian, that is to say, she who strikes the current of the
water and directs it towards Egypt, later became a form of Isis — Sothis
ahout whom it was said that che brings the inundation. (**) In the Ptole-
maic Period the astronomer of Elephantine was the one who observed the
heliacal rising of the Sothis and declared the time at which the feasts of
celebrating the inundation took place, (*) a practice which probably
extended to earlier times. DMoreover, jn later times the inhcbitants at
Elephantine abstained from cating the mailotés because it anmounces the
coming of the inundation. (%)

(21) Urk. 1, 236 H.
(22) Kees, Andient Egypt, p. 49.

(23) Ibid., p. 3%0 ; K. Baedeker, Egypt and the Sudan ( Sth ed. rev ; Leipzig,
1929 ), p. 382-383.

(24) Kees, Kgypl:en. p- 8.

(25} H. Bonnet, Reallexikon der #gyptischen Religionsgeschischte ( Berlin, 1952 3,
p. 525.

(26) Sethe, ZAS, XLIV (1907), 17.
(27} Palanque, op. cit., pp. 18 ; 117,

(28) D. Bonnean, La crue de Nil, divinité égyptenne ( Paris, 1964 ), p. 384,
(29) Ibid., p. 295.
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But to return to Herodotus. After recording whot he understood from
the seribe of the sacred treasures of Athene, Herodotus gives it as his opin-
ion that there must have been powerful whirpools and eddies ju the water
at the First Cataract eaused by its impact upon the mountains. (*) But
he did not relaize that the scrihe was voicing the religious belief of the
inundation rising from the underground ocean on which the earth rested
and which was called by the Egyptians Nun. (*!} ind-hrk b*py pr m 't}
« Hail to thee, Inundation which comes forth from the earth », (32) says
the humn to the Nile which is really a hymn to the Inundation. In fact,
H'py was often identified with Nun and the paralelism between them is
common in most of the texts dealing with the inundation. (**) The identi-
fication of H*py with Num seems to have emerged from the fact that hoth
Nun, the pl.-imordiul waters, and the waters of the inundation possessed an
immense potential of life. Nun according to one continuing concept, was
the primordial waters out of which life first issued and still continued 1o
issue. (*¥) In a like manner, the water of the inundation is sometimes
reprecented in connection with the sign of life, or replaced by that sign
pouring out of a vase which is itself sometimes represented in the form of
the sign of life. (**) In other words, it is H°py ¢« the inundation » that
s'nh kmt « makes Egypt live ». (3%) Fnrthermore, in a relief dating from

thcr Ptolemaie Period in the temple of Khnum at Elephantine, Klinum is
described as ¢ possessor of the water of life ...... who brings the inunda-
tion out of its caverns ». (*) But since Elephantine which mostly formed
the southernmost point of Egypt, was the place where the inundation was
first seen and recorded hy the Egyptians at an early period, it became
associnted with Nun. The four jars with whieh Satis, the lady of Elephan.
tine, purifies the deceased king (**) probably refer to the four springs of
Nun. (**) On the so-called Famine Stele the island of Elphantine is pie-
tured as the primeval hillock of earth and the throne of Ra (*?), an illustra-

{30} Heradotus, op. cit., p. 112,

(31} CL H. Frankfort et ol,, Before Philosophy ( Baltimore, 1963 ), p. 5.
(32) De Buck, op. cit, p. 9, No. 36.

(33) De Buck, op. cit, pp. 7, No. 4 ; 9, No. 38 ; 10, No. 48 ; 11, Neo. 50,
(34) Frankfort et al., op. cit, p. 54.

(35) Bonnean, op. cit, pp. 275-276.

{36) De Burk, op. «it, pp. T, No, 21 ; 9, No. 33, 36.

(37) H. Ricke, Die Tempel Nektanehos® II in Elephantine, p. 18, pl. 15, B.
{(38) Pyr. 1116 a, b.

{39y F. L1. Griflith, The Inseriptions of Sait and Dér Rifeh ( Londeuw, 1882 ),
pl. 17, 42.

(40) Berguet, La stéle de la famine & Sehel, p. 18 3 pL ITI, 7.
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tion which likens Elephantine to the mound that arose out of Nun and on
which creation took place. {*'} Thus the identification of the inundation
with Nun might have stimulated the idea of the « two caverns » out of
which the inundation comes forth. And these ¢« two caverns », which
correspond 1o Herodotus' two mountains Crophi and Mophi (**) and which
gave their name to the water in the region of Elcphantine, (**) were placed
at Tlephantine in the Tirst Cataraet beeause that is where the inundation
made its first appearance nnd where its risings were recorded.

As a matier of foet, Hpy, to the Egyptian mind, was a phenomenon
more or less independent of the river. (**) It was the waters of the inunda-
tion for which the ancient Egyptinn waited each ycar, hecause it was
« the water of life ». While, of course, it is entirely untrue to say that
the sources of the Nile are at Elephantine it is, on the other hand, per-
feetly correct to say that the inundation appeared and was first watched at
Elephantine, the southem frontier. Like other Egyptians the seribe of
Sais would, of course, have thought in these terms.  But what happened
when Herodotus asked him about the sources of the Nile, Influenced by
" the religious belicfs about the origin of the inundation, the seribe might
have told lum that mw H‘ py { the water of the inundation ) gushes out
of kety H'py { the two caverns of the inundation ) located at Elephantine ».
Since Greeks had no separate word for the inundation of the Nile, (*%)
Herodotus tecmed to have thought of the Nile in genernl and that is why
he took the answer of the seribe for a bad joke, for he was quite aware
thut the source of the Nile was to be looked for mueh farthcr south than
the First Cataract. Herodotus, like the other Greeks visiting Egypt,
although he could not speak or read Egyptian, was able to look at reliefs.
statues and painting: and atiempt to interpret them, sometimes with the
help of not fully informed Epyptian guides. (**}  Unconvinced hy the
serib's statement he traveled upstream until he reached Elephantine and
the region of the First Cataract where he saw the cliffs of the eastern and

(#1) Pritchard {ed.}, Ancient Near Eastern Texts Relating to the Old Testament
{ 24 ed. rev. ; New Jersey, 1955 }, p. 31, n. 10,

{42) The most convincing view uboul the origin of these two names was that
crophi is derived from Krty H‘py the caverns of the inundation » and Mophi from
mw Hpy « the water of the inundation », see A. Wiedemann, Herodots zweites huch
mit sachlichen Erlafiterungen { Leipzig, 1890 ), p. 116.

(43) Bargnet, loc. cit.

(44} De Buck, op. cit., p. 13,

(45) De Buck, op. cit, p. 4.

(48) J.G. Griffiths, « Hecatucus and Herodotus on * A Gift of the River * », JNES,
XXV (1966), 60,
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western deserts through which the water of tlie Nile has to flow as though
in the bottom of a deep canal. He aleo saw the course of the Nile. full
of conical islands formed by their age-long splitting up into piles of great
granite bouldexs just as shown in the picture at Philae of Roman date in
whieh the Inundation-god is hidden in a cavern ai the foot of n mountain.
Seeing such pictures and natural rocks, Herodotus misinterpreted what the
scribe told him, taking the two parallel phrases krty h*py aod mw h*py
for the name of his two meuntains Crophi and Mophi between which he
wanted the springs of the Nile to flow out. The scribe of Sais knew well
what he was saying while Herodotus misinterpreted what le said.






TR

Fig. 1 — Electron microgeaph of the gronom in
Phaseelus vulgaris chleraplast. (x 150,000),







THE GRANUM OF PHASEOLUS VULGARIS

CHLOROPLAST
by
M. A. HAMMOUDA

Botany Dept., Women’s College, Ain Shams University, Cairo,

INTRODUCTION

The ultra structure of the chloroplast in higher plants revealed by
evidences from recent electron microscopic studies has heen discussed by
some investigators, e.g. ( Granick, 1955 and Rabinowitsch, 1957 ). The
general feature of thesc emergy transducers is that they oare lamellated

70 — 200 A thick, either running through the whole chloroplast or form-
ing cylindrical stacks (grana) perhaps 2 p thick suspended in the stroma
{ Rabirowitsch, 1957 ).

In the prescnt note is presented a micrograph of the granum of
Phaseolus vulgaris chloroplast and a description of the ultrastructure of the
granum. A chloroplast from the middle parenchymatous tissue of the
developing green immature seed coat was examined, The material has been
fixed in 1% Os O, for 15 minutes end embedded in araldite. Ultra thin

sections (300 ;X) were made. The pronum was examined under a high
magnification of the electron microscope (><150,000).

THE GRANUM ULTRASTRUCTURE

Figz. 1 shows a granum in cross section. The granum is 6600 A in dia-
meter and 4000 ‘A in height. It is composed of 10 fine lamellne, Each

Iamella is 130—200 A thick. The lamellae in Phaseolus vulgaris granum
are thicker than those of Zea mays (Vatter, 1955), where the lamella thick-

ness amounts to 100 A. The intergranular lamellae are dark coloured,
interpreted as richer in Hpoids which take up more Os O, than proteins.
The interlaminar material contains less lipoids, and is thus light coloured.

The interlaminar material has an average thickness of 130 A. Tt chows
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uniseriately arranged fine capillaries which have not been noticed in the

fine and clear illustrations of the granum in Zea meys by Vatter (1955) or
by Mercer ( in Whittingham, 1963 ).

REFERENCES

Granick, S. {1955} Plastid structure, development and inheritance. Tu hand-
buch der Pflanzenphysiologie. 1 : 507-564.

Rabinowitsch, E. L. (1957) Photosynthesis and related processes. Vol. 11
part 2. Interscience Puh!l,

Vatter, A. (1955) Thesis, University of Illinois.

Whittingham, C. P. (1963) Phptosynthes, Vistas in Bot. III, 58-78.




