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E. Bretschneider : On the knowledge possessed by the Ancient
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Relation de Voyapes et Textes Géographiques Arabes, Persans

et Turks Relatifs 4 'Extréme-Orient de VIITe au XVIII sidcles,
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We speék of such parallels if we meet identical or similar
cultural phenomena in different parts of the world. In any given
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will depend on the degree of conformity and the number of
parallel traits, ie, on the “criteria of form and of quantity”.

Whenever the question is to be answered in the affirmative, this

will have to be considered as a proof of diffusion”, ™
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“Das grosse Tor, durch das der pharaonische Gedanke in Neger-
afrikas Einzug hielt, bildete nichf Aitigypten selbst, sondern das
obere Nilgebiet, Napata und Meroe. Das mag im ersten Augen-
blick ein wenig uberrasschen”.
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ON THE ESTIMATION OF EVAPORATION
FROM LAKE NASSER
By
M. A. Hammouda * and M. K. Elnesr *¥

Summiry

The evaporation rate from lake Nasser has been estimated
for the different months of the year. The study- was based on
Penman’s work which implies the knowledge of the available
meteorological data,

The expected amount of water to be lost by evaporation
would come to 200 mm per month corresponding to 10.6X 109 m3
per annum,

1 — Introduction

Lake Nasser whicli will be formed in front of Aswan High
Dam will be one of the biggest artificial lakes of the world (area
about 4000 km.2). Tts northern extremity starts 8 km, south of
Aswan and extends 500 km. southward, Its average width is
8 km. and its depth is about 50 m. Its capacity will reach
136 X109 m3 of flood water that used to be lost in the Medi-
terranean, .

“This huge water reservoir extending up to contour 182 m.
will offer, besides the generation of electric power (10 milliar
kilowatt hour/annum), an increment of one million feddins of

*Assistant Professor, Botany Department Womcns College,
Ain Shams University.

** Assistant Professor, Physics Department Womens College,
Ain Shams Uhiversity. }
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cultivated land and the changement of the basin system of
irrigation in Upper Egypt to the canat system. Moreover, it will
guarantece the irrigation needs of all cultivated land even in years
of low water floods. It will offer basin lands along its boundaries
to be cultivated and increase the potentialities for fish breeding.

The extended water surface of the lake, subject to the severe
solar radiation and other climatic factors will, evidently, lead to
enormous losses of water to the atmosphere. The knowledge of
the i1ate of evaporation from the lake is, naturally, of value to
scientists and engineers interested in water economy. It is the
purpose of this paper to evaluate the expected losses due to
evaporation for the different months of the year.

2 «—— Theory

The evaporation from a lake or a reservoir could be obtained
by a purely observational technique, i.e., measuring the water
level, precipitation, inflow and outflow of water. On the other
hand, to estimate the expected rate of evaporation from meteoro-
logical data, two quite distinct methods could be adopted :

1 — The diffusion methad, which depends on the mechanism
of removal of vapour by diffusion,

2 — The energy balance method, which depends on the de-
termination of the amount of energy used to change water to
the vapour phase.

Different workers have treated the two methads and gave
various formulae to evaluate the rate of evaporation : Brunt
(1939), Sutton (1950), Priestiey (1949) and Pasquill (1943, 1949).
Fither method could be applied when the surface temperature is
known.

Penman (1948, 1950), has approached the problem combining
the two classical conceptions to eliminate the unkmown surface
temperature and gave the following farmula :

E, = (AH + 027 E,) / (A+ 027) mm/day

T T W e eer e e no— - - evimm
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where

A = the slope of vapour pressure curve for water at
mean air temperature T, (mm mercury/°F)

H = R, (I-r) (0.184-0.55 n/N)—oT? (0.56—0.92 V:,;)

(0.10+0.90 n/N), 0.27 is the constant for the standard
hygrometer equation mm/°F,

E. = 035 (e, —e,) (1+uX10-2) mm/day,

Ra = theoretical calculable amount of radiation that
could reach the earth in the absence of an atmo-
sphere in evaporation umits, (59 cal/cm? = 1 mm
evaporation).

r = reflection coefficient, to be taken as 0.03 in case of

open water surface,

n/N = actual possible hours of sunshine. In the first term
in H 1t is a factor limiting incoming short wave
radiation; in the second it is a transform of a cloudi-
ness factor limiting outward long wave radiation,

oT! = theoretical black body radiation at mean air tem-
perature T® K (in evaporation units).

ed = saturated vapour pressure at dewpoint (mm Hg).

Pa = saturated vapour pressure at mean air temperature.

€d —€ . = mean saturation deficit.

Uz = average wind speed in miles/day at two m. above

the groud.
3 — Aval=Me Meteorelogical Data

To apply the above relation, it is required to know the
meteorological data at the different localities where the lake will
be formed. The available data in the Climatological Normals for
Egypt and the Sudan (1938 & 1950) are only those for Aswan
(24°2’N, 32°53’E, h. = 111 m.) and Wadi Halfa, (21°55N,
31°19°F, h. = 135 m.). Table 1 summarizes the monthly mean
values for these two Stations; {(number of years of observations
are 45 and 34 for Aswan and Wadi Halfa, respectively). It could
be noticed from Table 1 that their weather conditions are almost
simifar. The air temperature and the humidity are slightly lower
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for Wadi Halfa than for Aswan, while the evaporation as
measured by Piche evaporimeter is slightly higher. This could
be attributed to the relatively high intensity of solar radiation
at wadi Halfa which is situated 250 km. towards the south,

4 — Celculation of the Evaporation Rate fromu Lzke Nasser

As the meteorological data for Aswan may give a fair repre-
sentative of the weather conditions over the whole area of the
lake, it has been found convenient, for simplicity, to make use
of it only in calculating the evaporation rate from the lake. The
details of calculation are given in Table 2.

It could be concluded from this table that the mean annual
evaporation is about 220 mm per month, It has a lower value
in the winter months (average 140 mm per month from Jan. to

Feb.) and increases gradually till it reaches its maximum value
in summer (average 300 mm/month in June and July).

5 — Discussion

Taking into consideration the amount of solar energy in-
cident on the lake and the influence of the weather conditions,
it could be seen that the results obtained and presented in Table 2
are quite reasonable. The mean daily value of 6.3 mm is of the
same order of magnitude for large extended areas of water under
comnparable conditions. Comparing these results with the cor-
responding values obtained by Piche evaporimeter, it is found
that the latter are nearly double (or even more in winter months)
than the calculated values. This could be attributed mainly to
the smaller area of the evaporating surface of Piche evapori-
meter and the greater effect of the long wave radiation from
ihe air and the earth. Piche’s data are therefore unreliable for
use in water economy studies of the Nile

Integrating the amount of water evaporated from the whole
surface of the lake, it could be seen that it rises to 10.6X 109 m3
per annum, which corresponds to about 8%, of the full capacity of
the lake,
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Would the evaporation from the lake be stopped, this amount
of water is sufficient to irrigate about 1,000,000 feddans. The
question now arises, is it possible to control this evaporation ?
In fact, recent studies on evaporation control has shown the
practical utility and success of monolayers of cetyl, stearyt and
a number of alkoxy ethanols in reducing evaporation; Trapez-
nikov (1963), Mihara (1963) and Ganapathy (1963). Three
different methods for the control of evaporation could be used
either individually or jointly, The first is a solution of the
chemical in a solvent like petroleum ether, the second a water
emulsion and in the third blown particles of the chemical are
let to settle on water surface,




i
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ON THE MEASUREMENTS OF SOLAR RADIATION
INTENSITY IN THE SPECTRAL REGION OF
SHORT WAVELENGTHS (< 425 my) -
By
M. K Elne'sr"‘j and N. A, Hegazy**

Summary

A filter, composed of 80%, Lead Oxide, has been manufactured
ind tested at the National Research Centre. It transmits uni-
'ormly all the solar radiation for wavelengths higher than the
ong-wave limit of violet and ultraviolet radiation (A <425 mp).

The filter is similar to any of the Standard Schott filters
such that it can be used in conjunction with any type of actino-
such that it can be used, in conjunction with any type of actino-
meter, to measure the solar radiation above and below 425 m p

1. Introduction

The measurements of solar radiation and its spectral distri-
bution is becoming desirable in many applications in biology,
agriculture and industry (1). Evidently the ideal method is to
undertake these measurements spectroscopically for the different
wavelengths. Such method is quite delicate and is used only for
investigations where maximum accuracy in the interpretation of
measurements is required, In practice relatively simple pro-
cesses are used such as the use of actinometers which integrate
the radiation in the whole solar spectrum or in certain spectral
regions, when the actinometers are provided with carefully
calibrated filters.

Many types of coloured glasses, having different selective
absoption characteristics, are available for use as optical filters
in the spectral regions in the ultraviolet, the visible and near in-
frared. Filters Nos, OG;, RG; and RG,; manufactured by Schott

* *% University College for Women (Ain Shams University).
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Jéna (2) are used for the measurements of the solar radiation
in the spectral regions from 525 to 2800 my, , from 630 to 2800 m p
and from 710 to 2700 mp respectively.

For the measurements of the solar radiation in the violet
and ultaviolet region, filters GGis, GGys, GG2: and WG, are re-
cently manufactured by Schott, which transmit uniformty all the
solar radiation for wavelengths higher than 400 mp. The
difference between the two actinometric readings with and with-
out the filter gives the amount of the ultraviolet radiation,

In Egypt preliminary data on vieclet and ultraviolet solar
radiation, whose upper wavelengths limit is less than 425 m p
have been obtained using a new filter manufactured and tested
at the National Research Centre,

2. The New Filter

Besides the use of the Schott filters OG;, RG. and RG; which
are the only available filters in our laboratory, attention has
been paid to find a new filter which can shut-off all the ultra-
violet radiation and at the same time, transmit uniformly the
rest of the solar spectrum. To this end, spectrophotometric
examination on various glass filters have been carricd out.
Flint filters have not proved suitable as their short wave
cut-off were always below 325 m y. On the other hand, when
examining the transmission curves (between 200 & 700 m u ) of
Crown glass samples with different Lead Oxide concentrations,
studied at the Glass Technology Unit, N. R. C. it has been found
that a filter with 80% Lead Oxide concentration may satisfy our
requirements,

A new melt, having the same composition of this type of
glass was made, cut and polished o form filters similar to the
standard filters manufactured by Schott. These filters which
have different thicknesses were then examined speciroscopically
for wavelengths up to 2800 m g, and at different temperatures.

It was found that :

1. The short wave cut-off is at the long wave limit of the
violet radiation.

= = -
- ————em s ma_ e wees
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2. This position shows no shift with increasing temperature
(= 10°C).

3. The percentage transmittance, as shown in figure 1
(curve A) is constant in the main transmission region up

to 27 p. It is equal to 87% when the thickness of the
filter is 1 mm,

Cdrve A

/| ) Curve 8 o w

L

w.

400

500 600 730 #00 £p0 100 1150 2000 25002800

Wavcécnglih mizrmtcmns

Fw ! Yariatien of the perceﬁtage transmittance with—-

wavelength for the new filter and the Schott
Filter OG,

As thickness of the filter increases, its transmittance de-
creases slightly, It reaches 85% when the thickness is
2.10 mm.

As the temperature of the filter increases by 10°C, its
transmittance decreases by 0.2%.

For wavelengths higher than 2.7 |, , a rapid decrease in
the transmittance is noticed, but it is of no importance as
the solar intensity in this range is very small and depends
mainly on atmospheric humidity.




— 14 —

3. Energy Transmitted by the New Filter

The ultraviolet solar radiation can be measured with this
filter when it is used in conjunction with a pyrheliometer or
actinometer. The difference between the two actinometric read-
ings taken alternately and rapidly with and without the filter is
proportional to the solar radiation in this spectral region. In
many applications it is convenient to know this amount in enecrgy

units.

L.

This is dane as follows :

Calculate the reduction factor F, of the filter; ie. the
factor which allows for the measurement of the trans-

mitted energy with an ideal filter of 100%, transparency.

100
(FA = Tfrom curve A).

Obtain curve B, as shown in figure 1, to represent the
percentage transmittance of the standard Schott filter
OG,, noting that the same spectrophotometers should be
used as in the case of curve A. The transparency for OG,
as obtained from curve B is 85% and the corresponding
reduction factor is Fy= (100/85).

Mount the twg filters on a Linke and Feussner actino-
meter, and notice the actinometer readings d, and d,
when adjusting the two filters separately and rapidly.
The ratio betwecn thc energy transmitted by the new
filter to that by OG; is given by : da Fa /ds Fs, and the
amount of radiation transmitted by OG, {dz x Davos
Reduction Factor DR,). In other words the actinomcter
deflcetion when using the new filter should be multiplied
by (87/85) DR to give the radiation it transmits in
energy units. It should be noted that the measured
energy includes correction for the losses due to reflection
at the surfaces of the filter.

Measurements of the ultraviolet radiatign have been
obtained with this filter, at the National Research Centre,
since February 1962. A Linke and Feussner actinometér
No, 113 has been used (1 scale division of its millivolt-
meter corresponds to 0018 cal. cm—2 min—1). As of
measurements obtained, table 1 is given. It assembles
the data observed on three days when the sky conditions
are clear. (On May 28th and 29th the sky was perfectly
blue). - | '
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Table 1. — Hourly measurements of the intensity of the ultra-
violet and total solar rarliation (cal cm—2 min—1) taken at normal
incidence for clear sky conditions.

Beflection of Intensity o
to Tize | Air pass- Aczt"@‘;ﬁ;_ ik tra-or otal Batie %
filter | filter violet Radi-
Badia= gtion |
tion 1
4/62 09 1.58 63.0 49.0 0,20 1.13 18
10 1.29 66.0 50.0 0.24 1.19 { 20
11 1,15 n.s 54.9 0.24 1,29 | 19
12 1,10 72.0 | 55.0 0.25 1.30 19
13 1,13 72,5 55,0 0.26 1,31 | 20
114 .84 69.0. 52.8 0,22 1.22 18
15 1,47 65.0 s8.0 0,22 1.17 | 19
16 1,98 58.5 45,5 0.19 1.05 18
17 3.32 44.0 35,0 0,12 0.79 15
/s/62] o8 1,73 54,5 41,8 0.20 0.98 | 20
09 1.34 58.5 44.2 0.21 1.05 20
10 1.14 62.5 47.2 0.22 1.13 20
11 1.04 64.9 48.9 0.24 1,17 | 2¢c
12 1,01 65.0 45.0 0.24 1,17 20
1y 1,04 66.0 50.0 0.24 1,19 20 '
14 1.13 €0.3 45.8 0.22 1.09 20 {'
15 1,32 58.0 44.5 0.20 1.04-{ 19
16 1,68 52.0 - 40,5 0,17 0.94 19
AR ¥ 2,50 38,7 30.0 0.13 0.70 13
/5/62 08 1.72 49.0 37,0 c.18 0,88 20
09 1,34 58,3 45.0 0.20 1.05 19
10 1,14 61,0 45.2 0.22 1.10 20
11 1.04 62.8 4840 0,22 1,13 20
12 1.01 60.0 45.5 0.22 l.08| 20
13 1.04 60.0 45,5 0.22 1,084 20
4 1.13 57.5 43.3 0.22 1.04 20
15 1,17 55.0 42.0 0.19 0.99 20
16 1,68 46.0 35.5 0.15 0.83 19
. 17 2.49 33,0 26.0 ; 0.10 0.59 17

These observations obtained show that the ultraviolet
radiation constitutes about 20% of the total incident radiation
when the air mass m< 2 (three or four hours before and after
solar noon) and decreases considerably for higher air masses,
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ON THE ESTIMATION OF THE PRODUCTIVITY
OF THE ROOF TYPE SOLAR STILLS
AT DIFFERENT LOCALITIES IN THE U.A.R.
By
M. K. Eluzsr® and S. H. Soliman®*

1) Considerable attention has been paid in Egypt to solve
the problem of water supplies in the arid and semi-arid zones.
In addition to the many other methods, the method of utilizing
solar energy to distill water has been considered,

2) Numerous experiments on solar distillation, has been carri-
ed on since 1955 by the University College for Girls and the Na-
tional Research Centre. Numerous stills including several varia-
tions have been constructed and tested, and a great deal of in-
formation has been accumulated on their maintenance, production
and efficiency. From the practical point of view, solar stills of
the greenhouse type with symmetrical glass cover has been
found superior to the inclined tray units.

3) As far as the roof type is concerned, two important ex-
periments have been undertaken :

a) the construction of a permanent base still (1) of an area
of 40 m2 : the resulis obtained, for a period of nearly a whole
year, are presented in figure 1. It gives the relation between
ihe daily productivity and the amount of incident solar radiation
1eceived on a horizontal surface per day.

b) the construction of a metallic foldable still (2) of an area
of 1.2 m? : the results obtained for 3 summer months are shown
in figure 2. It gives the relation between the hourly production
for clear sky conditions and the corresponding amount of the
incident solar radiation,

* University College for Women, Ain Shams University,
** National Research Centre.
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4} To make use of the results obtained in estimating the
productivity of any still of the roof type, constructed at any
locality in the U.AR,, it is required to know, for the different
months of the year, either the mean values of the total daily
radiation falling on a horizontal surface, ar its hourly distri-

Lution,
0.50
0.55 [ w
.50 1 &
- -
5 h
t\l\

N 40
=

=T ¥
Q.30 35
0.25
0.20 3
0.25f ]

y
0.10 s 25
.-
0.054 o’ 9
”
'f
q O0 P A " . 2 r A " U Py c
o 1o 20 30 10 5¢ Iy/ar. M 80 99 95

. Mgure(Z1) . veriation c* yield and efficlency with fneident
solar ensrgy on tha rogt type. still,

—18 —



5) Regression equations of the Angstrom type have been
used for many years for estimating mean values of the total daily
radiation falling on horizontal surfaces from sunshine records.

The original Angstrom formula has been modified by Black,
Bonython and Prescott (3) and is written in the following form :

Q = Q (023 + 0.84—-; ) QT eereneeraenas (1)

where Q = mean global daitly radiation on the horizontal
plane for the period under consideration (for
clear sky conditions),

Qo = total radiation per unit area falling on a
horizontal plane outside the atmosphere,

n

N

mean daily amount of bright sunshine hours.

I}

maximum possible amount of sunshine hours.

6) To calculate Q, the values determined hy Milanovitch
given in the Smithsonian Meteorological Tables (4) were increas-
ed by the ratio 2.00/1.94 to allow for the changed value of the solar
constant as a result of Johnson’s recommendations. The values
for an individual day were plotted on an extended scale. A smooth
curve was drawn and Q, was obtained hy planimetry. The results
obtained (mean monthly values) for latitudes 20°N & 30°N are
given in Table 1.

Table 1 : Mean values for calendar months of total daily

radiation on a horizontal plane outside the atmosphere of the
earth. Latitude 20°N & 30°N (Solar constant 2.00 cal. cm—2
min—1) :

J.,F. M. A M. J J. A S O N D
Lat. 20°N * 650 747 848 924 959 965 959 934 877 784 687 631
Lat. 30°N 521 632 772 899 1073 1063 987 927 822 683 558 487

7) The number of hours of sunshine, n, are evaluated by means
of a sunshine recorder. In remote areas, where solar distillation
is needed no records are obtained and it has been found necessary
to account for observations of cloudiness, taken at the wide-
spread network of meteorological stations. Table 2 gives the
values, we have obtained for such localities.

—_19 —

L er T—



Tabte 2: Monthly variation of the degree of cloudiness (0-8)

Cloudiness

Zone Jo F.. M. A M. J. J. A, & O. N D.
Mediterranean 3.5 3.1 29 24 21 12 1.3 1.5 16 2.1 30 34
Arabic Desert 1.9 16 14 1.2 02 02 03 0.5 09 1.2 1.9 09
Lybian Desert 14 12 0.8 09 02 0.1 0.1 0.1 05 02 1.5 09

The svnshine duration, or the cloudiness is now known, the
amount of solar radiation incident daily on a horizoatal surface
can be calculated. With the belp of figure 1, an approximate
evaluation of the daily water yield can be obtained.

8) On the other hand, in case it is required to give a more
precise evaluation of the productivity of the still, it is recom-
mended to make use of the experimental results obtained and
presented in figure 2. To this end, the hourly distribution of the
iotal solar radiation qp should be calculated (7) from the relation:

24 sin T ces @ cos
- 94 @,

Sin @, — G, SN ¢,

()

dg T
==X
Q 4

where :

Q = solar radiation received during the day.
qg = solar radiation received during the hour from

8 —1/2tos + 1/2
= hour angle from noon = —_5 8 (6 = 15° per hour).
@, = hour angle at sunset [ cos ¢y, = — tan ¢ tang ]

¢ = latitude of the place.
& = solar declination.

The most important conclusion to be drawn from this equation
is that the ratio of hourly to daily radiation for a given hour is a
function of the sunset hour angle ¢y, or in other words of the
theoretical maximum possible duration of sunshire for the
particular latitude and time of the year.

9) As an application of this study, the daily productivity of
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T.ble 3 :- Bstimated hourly values of total radiatlon g(ly/nr) end
water yield y nau\Bm\ww for the different months

w(hour) +1 . 2 . t3 4 [ 5 6 Q Y
Nonth LI q yla yia vy | rl a7 (Qweey) |/t dey
Jun, 42 300 39 180 | 31 12521 60 |9 = | = - | 284 1.63
Teb, 54 260 50 250 | 42 200 |30 120 [16 25 | ~ -] 3&4 2,25
Marah €71 3% 62 335 {53 210 |41 9@ 25 & (8 =] 512 3,02
Aprid 71 40 67 & | 58 305 a@ 225 |31 125 f 15 20| 576 3.44
y 75 425 63 330 | 61 330 [50 250 {36 160 | 20 55 | 618 3.72
June 75 440 71 410 | 62 335([52 265 {38 1s0 [ 23 T | 642 3.94
Juy 74 340 70 400 | 62 335 (51 255 {37 165 | 22 70| 632 3.81
Aug. 72 420 68 385 | 59 315 (48 235 (33 135} 1¥ 35} 594 3.55
Sep. 68 385 63 350 | 55 285 {42 200 {27 100y 11 - | 532 3.4
Oot. 57 300 52 265 | 44 210 {33 140 4119 45§ 3 — | 416 2.42
Fov, 44 210 40 165 | 33 140 {23 125 |0 = | ~ ~} 300 1.8
r%. 39 180 3 155 {29 11§ |19 45 | 7 — | - ~— | 260 1.49
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solar stills at Giza has been estimated. We have proceeded as
follows :

a. calculate the hourly values of the total radiation for the
different months of the year using equation 2. (The values
of Q used are those of the actvual measurements at Giza (8).

b. evaluate for every hour, the corrcsponding expected yeild
from figure 2.

c. add 0.5 L/mZ2 to the sum of the hourly amounts per day,
to represent the production by night.

The results obtained are presented in Table 3, showing a
good agreement with the results obtained experimentally (1).
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ON THE DETERMINATION OF THE TOTAL AMOUNT
OF SOLAR RADIATION RECEIVED BY A FLAT
PLATE COLLECTOR
By
M. K, Elnesr® and A. M. Khalil**

1 — One of the most important applications of solar energy
1s the production of hot water for domestic use. The flat plate
solar heat collector is commonly used. It consists of :

a) an insulated heat absorbing surface painted black to in-
crease heat absorption. This surface may be a metallic sheet
fastened to its side, facing the sun rays, some form of piping
through which water may be circulated.

b) insulating material below and adjacent to the lower sur-
face of the absorber, protected in a wooden box.

c) one or more sheets of glass (or any other transparent
material) above the absorbing surface covering the collector
tdge to edge and sealed by good mastic sealing compound to pre-
vent dust or rain entering the collector.

The collector should be inclined towards the equator at a
certain angle of tilt governed by the locality. The angle of
optimum tilt (i.e. when the collector receives maximum energy)
is that angle which a south facing tilted surface can make with
the horizontal, such that the solar heam will fall normally on it
at noon time.

For our latitude 30°N, the optimum tilt angle for the different
months of the year, as we have calculated (1) are :

J, F M. A M J. J A S O N D.
51 43 32 2 11 7 9 16 27 39 49 353

~ * University College for Women Ain Shams University.
=* National Research Centre,
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2 — For any study on the performance of a heat collector, it
is required to know the amount of incident radiation falling on it
at any time, This can be done by using a solarimeter or a pyr-
heliometer tilted to the horizontal at the same angle as the col-
lector, In most solar emergy laborzlories, pyrheliometers are
very delicate and require continuous calibration and are used'
only for recording the solar radiation on the horizontal. The
other alternative which is commonly used is the evaluation of
incident energy on the collector from that measured on the hori-
zontal. The procedure used (2) is as follows :

— estimate (3) from the total solar radiation intensity om
the horizontal, its direct and diffuse parts.

— calculate by simple trigonometry (1), the component of
the direct part on the collector.

— add to this direct component the amount of diffuse
radiation (3) expected to be received by the collector at the
optimum tilt angle.

Evidently such method is laborious especially it should be
repeated several times during the operation of the collector. To
simplify the problem, we have adopted the above procedure, to
the pyrheliometric measurements at Helwan Observatory (4) and
calculated for clear sky conditions and for the different months
of the year, the energy falling on the collector when tilted at
the optimum tilt angle. The ratio between the hourly amounts
of this energy and that received on a horizonatl surface are
shown in Table 1.

Table 1. Ratio hetween the hourly rates of total solar radiation
on a surface at the optimum tilt angle and that on a horizontal
surface ( ¢ = 3'N)

Solar Solar
Time J. F. M. A, M. J. J. A. S. O. N. D. Time
AM PM
6 — — — — 92 9410010 — — — — 18
7 — 190 114 94 98 100 98 95 H6142 — — 17
8 200146113 98 99 98 99 97 105 1.31 207 217 16

9 1.65 137 1.14 1.02 99 99 98 1.00 1.07 1.25 1.57 1.76 15
10 1.54 1.32 1.14 1.04 100 99 1.00 1.03 1.09 1,23 145 1.59 14
11 148 1.29 1.14 1.05 1,02 1.00 101 103 1.11 1.24 142 1.53 13
12 146 1.30 1.14 1.06 102 101 101 1.04 1.09 1.23 141 1.52 14
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To calculate the amount of solar energy incident on the
coliector at the optimum tilt angle, at any time of the day for
the same latitude, the corresponding intensity on the horizontal

as measured by a solarimeter is multiplied by the suitable ratio
from Tablel.

3 — Before applying such simple method, it has been found
necessary to check its validity. To this end, a Kipp solarimeter
has been fixed on 2 movable wooden board such that it can be
oriented at any direction. During a period of two months, May
and June 1962, and on every clear day, the optimum tilt angle
was calculated in advance and the solarimeter was adjusted
accordingly. The ratio between the readings of the solarimeter
at this position and when it is horizontal was calculated hourly
and the results obtained, as shown in Table 2, are compared with
the corresponding estimated values given in Table 1.

'T'able 2. Comparison of measured and estimated values of the
tatio, R, between the intensity of radiation on optimum tilt and
horizontal surfaces :

No. of Ratio R

Month runs ST, & 10 11 12 13 14 15 16 17 18 Mean

Rexp. — 97 101 1.02 101 1.01 100 98 96 — .95
May 7

Recal. 99 100 102 1.02 102 1.00 .99 .99 .98 .92 1.00

Rexp. 1.00 1.00 1.01 1.02 1.01 1.00 1.00 99 .97 93 99
june 7

Real. 99 .99 1.00 1.01 1.00 99 .99 .98 1.00 .94 .96

The excellent agreement between the experimental and
calculated ratios confirms the validity of this method in convert-
ing solarimetric readings on the horizontal to the corresponding
heat values on a flat plate solar collector mounted at the same
locality and tilted at the optimum tilt angle.
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STUDIES ON THE EFFECTS OF PODOPHYLLIN
SUSPENSIONS IN DIFFERENT SOLVENTS ON PLANTS

I — Effects of podophyilin suspensions in acetorie and alcohol
on root morphology and anatonsy with reference to “Vicia-faba'

By

Hoda A. Hakeemr and Soheir Amier

University College for Girls, Ain Shams University and
National Research Center, Dokki, Cairo.

Introductioy

The effect of chemicals on root growth had been widely
studied by many authors, Ashby (1951) studying the effect of
certain acid growth regulating substances and their correspond-
ing aldehydes on root growth found inhibition of root growth.
Hussein and Hakeem (1960) studying the effects of padophyllin
noVicia faba and Luffa ¢ylindrica found that podophyllin caused
temporary inhibition followed by stimulation of root growth.

With regard to the cffect of various chemicals on plant
anatomy comparatively few studies were made.

Said and Naguib (1951) treating Vicia plants with colchicine
noted definite xylem strands near the tip. Hussein and Hakeem
(1960~ noted several anatomical abnormalities in treated Viela
roots with aqueous podophyllin suspension — such as disap-
pearance of meristematic zone, enlargement of cortical cells, pre-
maturation of xylem and phloem elements and proliferation of

pericyclic tissue.

As podophyllin is more soluble in alcchol and acetone than
in water, Egypt. Pharmacopeaia (1953), it was of interest to con-
firm the previously obtained results within a wider margin of
concentration. Since alcohol and acetone may have their own
effects on the plants, control experiments with alcohol and
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acetone alone were conducted. It was also of interest to see
whether alcohol and acetone act synergetically with podophyllin.

Material and Methods

Vigia faba seeds (var. Rebaya 34) soaked in water for 24
hours were treated with the experimental solutions for two,
three or six hours., They were then washed with running water,
and finally planted in pots containing saw dust. For each treat-
ment 120 seeds were used. Seeds soaked in water for 24 hours
were used as controls,

The treatments were carried out with aqueous alcoholic and
aqueous acetone suspensions of podophylin. (100 mg/100 mi 10%
aqueous acetone or alcohol). Experiments with 109, aqueous
alcohol, and 109, aqueous acetone were carried out for com-
parison.

The length of roots was measured every 2 days over a period
of 14 days.

For anatomical studies, the roots were cut when reaching
1.5 cm., at 14 y thickness, and stained using the technique of
Sharman for meristems.

Results and Discussion

1. Effect on root germination
From Table I, the following conclusions were reached :

1. The treatment of the seeds in most of the above solutions
resulted in a depression in the percentage of germination,

2. The 2-hour treatment resulted in a slight inhibition of
germination,

3. No clear relation could be traced between the percentage
of germination and the concentration of podophyllin.

4. No material difference between the behaviour of seeds
treated with alcohol or with acetone solution was
observed.
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2. Effect om root growth

Inhibition of growth of the main root was a common
character in all the treatments as compared with the controls
(Figs. 1, 2, 3, 4, 5). The inhibiting effect of alcohol and of podo-
phyllin in alcohol on root growth was stronger than that of
acetone alone or of podophyllin in acetone, as seen from Text-
[igs, 1-2). Ancther interesting phenomenon was that there was
no relation between the time of treatment and the mhibition of
rrowth.

& Effect of zcetone zxd podophyllin im aqueous zcetore. In
the two and six-hour teatments, there was significant inhibition
of growth during the first 8 days of the experiments after which
the inhibiting action decreased. The three-hour treatments
showed slight inhibition of growth during the experimental
period, In general, aqueous acetone affected more inhibition
than podophyilin suspension in aqueous acetone (Fig. 1).

o 7

i
o

Fig. 1
Effect of podophyllin in aqueous acetone and of
aqueous acetone on the root growth of Vicia faba.
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b) Effect of alcobol and podophyllin ir aleohol. During the
first ten days the rate of ishibition of root growth was highly
significant in the treatments with alcohol and podophyllin in
alcohol for two and three hours. In the six hour treatments, the
inhibition was strong over the time of the experiment.

It is obvious, that treatments with podophyllin in alcohot
gave a stronger inhibiting effect than the same treatment with
alcohol alone, especially the tow and three hour treatments

(Fig, 2).

Effect of podophyllin in aqueous alcohol and of
aqueous alcohol on the root growth of yicic fapa.

Hussein and Hakeem (1960) reported that aqueous podo-
phyllin suspension used for soaking Vicia faba seeds resulted in
a stunted growth of the main root followed by recovery and
furtber stimulation,

In the present work, podophyllin suspension in alcohal or
acetone used for similar {reatments showed in general stunted
growth of the main root of Vieia faba secedlings in their early
vegetation without any noticeable recovery. Inhibition of the
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root growth of the plants treated with acetone, podophyllin in
acetone, alcohol, and podophyllin in alcohol may be attributed to
cessation of cell division in the apical meristem as the anatomical
examination has revealed,

In addition to the inhibition of root growth, swelling of the
hypocotyl, curvature of roots and divisien of main root tips were
observed (Figs. 3, 4 & 5). These abnormalities were also resulted
by aqueous podophyllin suspension (Hussein and Hakeem 1960).

In addition to the above peculiarities the following were
observed in contrast to the action of aqueous podophyllin sus-
L ension.

1. Short thick roots replaced by a teft of secondary roots
which appeared to originate from the hypocotyl (Fig. 3).

2. Division of the root tips of the lateral roots. Anatomical
examination of the treated main roots revealed, however,
the presence of dead cells in the middle of the root tip, to
which this phenomenon could be attributed (Fig. 11, 12).

In general, podophyllin in aqueous alcohol exhibited the most
destructive effect on the root system. Fig. 4 shows thickened
hypocotyl, whereby the main and secondary roots are severely
nhibited in growth, swollen and divided at their distal ends.

B, Aratamical effects :

Anatomical studies of the untreated (Figs. 6, 8 & 10) and
reated roots of Vicia (Figs. 7, 9, 11 & 13) showed that visual
histological changes took place. The percentagle of roots showing
these changes increased with increase of concentration in both
suspensions of podophyllin in alcohol and acetone. In case of
roots treated with different concentrations of alcohol and acetone
there was no clear difference as compared with the normal roots.

In the treated root tips a precortex extended over the zone
f the promeristem without differentiation into a root cap. The
-ells of this meristematic region were all conspicuously vacuolat-
ed in contrast to the richly protoplasmic very small non-vacuolated
cells of the normal tip. A clearly differentiated dermatogen was
11so lacking.
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Fig. 3: a, b, ¢, 2 weeks old seesings

2

from treated seeds showing, divided and

thick roots,

|

Il
ol
* 1

d, Control scedling,

Fig. 4 : Enlarged seedling of (b)
showing inhibited abnormal
divided root.

ﬂm.m..>.w.0.U.m.m<<nmwmoE
seedlings from treated seeds showing
diiferent types of abnormalities such
as inhibition & curvature. F, 2 weeks

old seedling of conirol Plant.

e Y = — —— vy =




root
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1

T.S.

Fig. 6 :

220 u from the tip.

treatzd Vicia root with

1n
100 mg/pod/100 mi 107, aqueous acetone

T.S.

Fig. 7

for 3 houvrs (220 u from tip).

— K% —



Fig. 8: T.S. in Untreated Vicia root 440 u
from the tip.

ha

. Fig. 9: T.S. in treated V.eig root with
100 mg pod/100 m! 10% aqueous acctone
for 3 hours (440 u from tip),
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Fig. 11: LS. i treated Vicia

root with 100 mg pod/100 ml

10%, aqueous alcohol for 2 hours
(X10).

Fig. 10: LS. in untreated
root (X10).

icia

h 100 mg pod/100 ml

aqueous acetone for 6 hours
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Fig. 13 : Enlarged part of Fig. 11
Showing fuzz of hairs (X100).

Abnormal enlarged cortical cells were observed with no-
apparent increase in the number of vertical rows of cells
(Figs. 7, 9). Proliferation of the pericycle cells {Figs. 9, 12) was
observed and early maturation of xylem and phloem elements
was observed in treated roots (Figs. 7, 9, 11). The distance be-
tween the first xylem vessel and the tip decreased with increase
of concentration and time of treatment. These prematured.
vessels were mostly pitted or reticulate,
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Prolonged ireatments (6 hours) induced degenerated or
cad cells at the root tip.

These necrotic cells occured sometimes also in longitudinal
rands apparently corresponding to the sirands of the proto
vlem initials (Fig. 12).

Some of the roots treated with podophyllin in aqueous
cetone for three hours showed stimulation of root hair
rmation, a thick fuzz of raot hairs was observed near the root
p (Fig. 13) Ashby (1951) attributed this phenomenon to the
ccurence of more ep‘dermal cells, According to Bergstrom
[G39) root hair formation is an auxin response.

These anatomical modifications of the roots after treatments
ith podophyilin suspension in aqueous acetone or alcohol agree
» a great extent with the results of same authers using different
hemicals, either polypleidising agents or growth regulating sub-
ances on different plants. They are also similar to the effect
F aqueous podophyllin cuspension on Vir/e and [+rffa roots.

Table I
Percentage of root germination after &
atments L days " & days
2h, 3h. ] 6N, 2he {3hb, | & h.
) \
ntral (water) 100 e | 100 100 100 100
¢ mgfhod/100 ml 1O 65 100 92 75 30 g2

ueous acetone
¢ aquecus agetone 80 100 100 80 90 28
0 mg Pod/100 ml 10 % 90 85 96V 75 20 60
queais alcohol

%% aquoous alcohol 80 95 8o 8o. 70 60

ey
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(O

(1)

(3)
(%)

(5)

(6)

Sumenery

Seeds of /. ria f1Fn were treated with podophyilin susp-nsions:
in water, aqueous alcohol and aqueocus acetcae, for 2, 3 and
6 hours. The effects on the growth and anatomy of roots
were studied.

Both root growth and germination were inhibited by most
of the treatments.

Swelling of the hypocaty!, divisicn of the distal ends of both
primary and secondary roots and curling of rocts upwards:
were usually observed,

The anatomical responses of the roots were :

Partial disappearance of root cap and meristemat’'c zone.
Hypertrophy of root cells.

Proliferation of the pericyclic cel’s.

Stimulation ¢f root hair formation.

Early maturation of the vascular e'ements.

o an o
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MUTUAL EFFECTS OF ION UPTAKE !
BY CARRST ROOT TISSUES
By
Bl A. Nesseir

L strediection

It has been recently shown by the author (1962) that
D-aspartic acid, when supplied together with KNQ; or NH.Cl tor
carrot rogt disks, exerts a marked depiessing effect on the rate
of pitrate or ammonium nitrogen uptake. Differences in the
rates of absorption of ammonium, nitrate and aspartate nitrogen
led to the suggestion that the process of uptake might have in-
volved association with a carrier at the surface and movement of
the complex, followed by dissociation, in the interval vacuole of
the cells. The aspartic acid used was neutralized with KOH to
pH 7 before it was suppl'ed to the culture media around the
tissues. Therefore, it was obvious that the culture media was
containing potassium and chloride ions in addition to aspartate
and ammonium ions or cont2ining potassium in addition to
aspartate and nitrate. Consequently, it was desired to extend
this work and study the uptake of potassium and chloride ions:
tn presence of the different nitrogen sources.

Methods omid Experimecits

The plant material, the technique of the disk culture
experiments, and the analytical methods were the same as im
the earlier work described by El-Shishiny and Nosseir (1957).
Potassium was determined by means of the flame photo-
meter, Chloride was estimated by titration against standard
silver nitrate using dichlorofluoresoein indicator as adopted’
by Stiles and Skelding (1940). Two experiments were done.
Experiment I was designed to include K, aspartate, NH, and’
chloride ions simultaneously in the culture media. Therefore,
duplicate samples of carrot root disks after being washed for 4
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days in aerated distilled water, were transferred into culture
vessels each containing 350 ml. of the following solutions :
Distilled H,0: 0.00125M D-aspartate ; 0.005M D-aspartate; NH.Cl;
NH,Cl + 0.00125M D-aspartate; NH,Cl + 0.0025M D-aspartate;
NH,Cl + 0.005M D-aspartate. However, experiment II was
designed te include K, aspartate and nitrate ions in the culture
media and hence duplicate samples were cuitured in the following
culture media : Distilled water; KNO,; WXNO; 4+ 0.00125M
D-aspartate; KNO, + 0.0025M D-aspartate; KNO, -+ 0005M
D-aspartate, The concentration of NH,Cl in experiment I and
KNO; in experiment II was 0005M. D-aspartic acid was
-neutralized with KOH to pH 7 before supplying it to the tissues.

Results and Discussion

As shown in Tables I and 2, ammonium, nitrate, aspartate,
potassium and chloride ions, when present together in their
respective culture solutions, were absorbed simultaneously at
different rates by carrot raot disks. Among the nitrogen sources,
ammonium or nitrate ions were absorbed in preference to
aspartate ions.

Also, Table 2 shows that the ratios of absorbed K to NQO,
were always higher than 10, suggesting that anions other than
nitrate were absorbed to equalize the positive electrostatic
charges of the cations absorbed in excess of nitrate. Alternatively,
evidence was obtained that the excess absorption of cation over
anion was compensated by the exosmosis of other ions from the
tissues, These results show that carrot root tissue, like pine-
apple roots, Sideris and Young (1950), absorbed more potassium
than nitrate, suggesting differential rates for cations and anions.
Tt is possible that the negative electrostatic charges of the root
tissues might be responsible for ereater attraction of K than of
'NO,. Likewise, in Table 1, with K D-aspartate supplied to carrot
tissues. either singly or in combination with NH,Cl. ratios of K
'to aspartate greater than 1.0 were obtained in all culture solutions
except in that containing NH,CI + 0.00125M KD-aspartate, Here
.chloride ions were absorbed partly to balance the electrostatic
charges of the cations absorbed in excess of aspartate and partly
10 balance the electrostatic charges of the ammonium ions
absorbed.
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Absorption of K D-aspartate and NH,Cl by carrot root disks

Table 1

during 24 hours from different culture media

|W
absorbca™ of initlal ocopcentration .
Culture modlz
zm._.lz zmmmoublz . Cl. FH, =N zﬁmmo»nlﬂ K. Cl.
water oun.e.d...-uH - - =10,33| = - - - -
0.00126Y K D-agpartate - “ $.9% 15,87 = - 17.4 hi:) -
Uncammh " U'ﬂug”gﬂﬂ - Hﬂ-.NO NO.WO - - HO.N OQH -
0.0054 KH, 51 5171 0 - - |94.80 43.9 - = s0 |
- —r
0.005K NF,C1 + “ ; w
0.00125M K D-aspara ' |
tato 39.5% 3.80 7.2% 190.03 b J | i34 8 &8
0.005Y m,_m\k cl +
0,0025.{ K Daapgpar-
tateo 38.50 12.17 24,30 |92.55 Sill 20 14.3 K
0.005M Hﬂ»ep -
0.0034 K D=g3pare
tate 34 .42 17,53 21.80 [95.15 27.8 4.8 8.4 30
asere—gan scwhanesa TS = RuIstunRey

x Mgm./100 gm. fresh wt. of tissug

xx Exosmosis,
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Table I1

Absorption of K D-aspartate and I NO, by carrot root disks
during 24 hours from different culturc med'a

abaorbod® % of initial conssntraticn
Culture media
T at reltal 0 N -
NOg-Y | MEpsetd-F | K NQq-N NHaoid-N K
water control - - ©20.20 - - = .
0.00SM K KO, 44,27 = 79.75 37 - 23.4 o_u
0.005H X Fo, + 4_.
0.001:5Y I7 D~aapartate 38,17 0.60 |114.05 | 51.5 2.1 29.8
0.00SU K 0y + “ !
0.0025: K Degapartate 30,82 0.60 liz9.1s | zu.5 1.0 24.8
0,005 K Ko, +
0.,0054 K Deagpartate 38,80 C.60 135.00 ! 3.8 0.9 19.4
2 { i !
- m=oy ‘-“l.wnu“nn“ﬂ“nﬂv"nu“n“l—'n"'u“““"nvﬂn“l

x Mgm./100 gm. fresh wt. of tissue
xx Exosmosis.



Although the actual rate of intake of ions is greater with the
higher concentration of the salt, actually the raie of alisorption
relative to the external concentralion decreases with incr.oase in
concentration apart from the complications wvcsulting from
exosmosis of K or other ions in the culture solutions. Ii was
stated by Stiles (1927) that when storage tissue is placed in
distilled water, there is an exosmosis of ions which was found,
in the present investigation, to include X ions. It would appear
that there is still this tendency for excsmosis when the I'quid
surrounding the tissue is 2 K salt. It may be noted also that if
this exosmosis is independent of the concentration of the ex-
ternal selution, then in a higher concentration of K, this tindency
will reduce the absorptivn relative to the ccacentration less than
in a weaker concentration. This might probably account for the
relative absorption of K being higher from 0.0025M K D-aspartate
than from 000125M concentration in presence of ammoniumr
chloride. Similar results were arrived at by Stiles and Skelding
(1940),

Again, as shown in Table 1, ammonium absorption as per
cent of total supply decreases progressively with the increare of
amino acid concentration in the various culture solutiens. This
might be due to the inhibiting effect of D-aspartate on ammonium
uptake. Ag regards chloride uptake, the relative abzorption was
almost constant indicating more or less equal absolute rates of
absorption from the different solutions.

On the other hand, Table 2 shows that the nitrate uptake as
per cent of total supply decrcases to almost one and the same
level consequent to administration of various concentrations of
D-aspartate. They might indicate that the inhibition of nitrate
uptake by carrot root tissues was independent of the concentration
of D-aspartate added.

It was of interest to find that D-aspartate has competed
with nitrate or ammonium as a nitrogen source for carrot tissues.
Thus antagonistic effects can be produced by combinations of
substances radically different in their structure. This result has
been repeatedly shown by the author in other publications and
may subsiantiate the gbservations of Macht {1934) and Virtanen
and Linkola (1946).
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(2)

(3)

(4)

(5)

(6)

(7)

Sumsmary

The uptake of different ions by carrot tissue was studied.
The ratios of absorbed K to NO; or K to aspartate or NI,
to aspartate were always higher than 1.0. It is possible that
the negative electrostatic charges of the root tissue might
be responsible for greater attraction of K or NH, than of
NO; or aspartate.

Chloride ions were absorbed partly to balance the electro-
static charges of the cations absorbed in excess of aspartate
and partly to balance the electrostatic charges of the am-
monium ion absorbed,

The rate of absorption relative to the external concentration
decreased with increase in concentration except in certain
cases.
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THE EFFECTS OF SEED TREATMENTS WITH
2, 4-DICHLORCPHENGCXY ACETIC IKDTLE ACETIC AND
NAPHTHALINE ACETIC ACIDS ©N THE DIFFERENT
CARBCHYDRATE FRACTIONS GF “ZEA MAYS” PLANTS

By

A. I. Khalil and M. I, Nesuib
(Bot. Dept, Fac. Seci,, Cairo Univ.)

Onc of the marked effects of some auxins on plants is the
1apid depletion of carbohydrate food reserves. This was observed
in the morning glory plant by Mitchell and Brown in 1945; in the
bindweed by F. G. Smith et al in 1947; in buckwheat by Wort
in 1951; and in broad bean by Hofmann and Schmeling in 1953.
Tt has also been noted by Sell et a! in 1949 that red kidney bean
plants treated with 2, 4-D showed an accumulation of proteins,
amino acids, lipids and reduction of insoluble carbohydrates.

The present investigation was designed with the aim of
studying in more details, the effects of 2, 4-dichlorophenoxy
acetic. indole acetic and naphthalenc acetic acids (abbreviated as
2, 4-D, TAA and NAA respectively) on the different carbohydrate
fractions of Zea mays,

Methods ozd Techuique

The grains of Zea mays were procured from the Ministry of
Agriculture. Samples of the grains were soaked for 24 hours in
2, 4-D, TAA and NAA (5 p.p.m., 10 and 20). Another sample was
soaked in pure water for comparisen. After soaking, the grains
of each sample were sown in separate plots with 6 replicates for
each treatment and each replicate with 40 plants.

The plants were given 200 kgs ammonium nitrate per feddam
as recommended by the Ministry of Agriculture.
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Samiples of the leaves were collected from the plants at
random and air dried at 70°C till constant weight was obtained.
After that the leaves were finely powdered and kepi desiccated
for further analysis of the diffcrent carbohydrate fractions. These
samples were taken twice, the first being after one month from
sowing and the second after two months.

Analysis of the different carbchydrate fractions was carried
out according to the procedures adopted by Naguib 1962 and 1963.
Nucleoprotein pentoses were estimated after hydrolysis of the
rlant residues using 5% trichloroacetic acid for one hour at 100°C
which accured the complete hydrolysis of both ribomuclieic and
desoxyribonucleic acids without further hydrolysis of any other
polysaccharide fraction. Five replicates were analysed for each
treatment,

Results

Efiact of the acids after one month, — Table 1 shows the
mean values of the different carbohydrate fractions present in
the control as well as the diffcrently trecated one month old
corn icaves, expressed as mgms sugar per 1 gm dry weight.

Effect of 2, 4D : 2, 4-D dccrcased the {otal carbohydrate
content except when the grains were soaked in 10 p.p.m. where
the acid had no effect. Furthermore, inspite of the fact that the
soluble sugars formed a very small fraction of the total carbo-
lLiydrates, yet the fluctuations of the different fractions were
somewhat remarkable. Thus in the control samples, sucrose
seemed to participate by nearly one fourth the total soluble
sugars, a ratio that was slightly lowered in presence of the thre2
concentrations of 2, 4-D. On the other hand, the monosaccharide
content of the treated samples was slightly changed by soaking
in § and 10 p.p.m. 2, 4-D but increased when treated with 20
p.p-m. In all cases. the fluctuations were mostly in the hexose
fractions,

The distribution of the polysaccharides seemed to be un-
affected when the seeds were treated with 10 pp.m. 2, 4-D. On
the contrary, lower and higher concentrations of the auxin
reduced the total polysaccharide content of the tissues, mostly
from the glucosan fraction and partly from the galactosans while
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the fructosans seemed to be little affected. Furthermore, the
Teduction in glucosan accumulation was always accompanied by
excessive accumulation of galactosans,

Effect of I1AA : The results obtained from the analysis of
the total carbohydrate content of one month old leaves treated
with TAA were more or less similar to those previously obtained
in presence of 2, 4-D, yet the total soluble content of these treated
leaves was lower than the controls, more or less to the same
-extent irrespective of variation of concentration of the auxin,
the decrease being mostly from the sucrose and hexose fractions.

On the other hand, the total polysaccharide content of the
treated samples seemed to be unaffected when treated with 10
D.p.m. while the lower and higher concentrations of IAA con-
siderably inhibited the accumulation of this fraction. In all
-cases, the values of the different polysaccharide fractions were
-unchanged except for the glucosan content which was very
much reduccd while the rate of galactosan accumulation was
accelerated.

Effcct of NAA : Table 1 shows that soaking in 3 and 10
p.p-m NAA rcduced the total carbohydrate content of one month
old leaves while 20 p.p.m. of the acid slightly raised this value,
Under all conditions both the hexose and pentose fractions were
unchanged while the sucrose content was reduced leading to a
lowered total soluble sugar content.

Similar to IAA, NAA induced a lowered glucasan
-accumulation while the galactosan content remarkably increased
particularly when the plants were treated with the higher con-
.wentrations, Still the fructosans and pentosans were seemingly
unaffected.

Effect of the acids after two months. — Table 2 shows the
:mean values of the different carbohydrate fractions present
in the control as well as the differently treated 2 months
old corn leaves expressed as mgms sugar per 1 gm dry weight.
“The table shows clearly that during one month development, the
.control leaves accumulated an appreciahle amount of poly-
saccharides mostly the glucosans and conjugated pentoses while
the soluble sugar content dropped considerably mostly from both
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hexose fractions. In zll cases, whether treated or not, the leaves
ceasea to build up sucrose and all the original sucroze content
disappeared. Furthermore, during this period of devclopment,
a noticeable amount of conjugated pentoses was recovered in
the control samples.

Eifext of 2, 4D, — Treatment with 5 and 10 pp.m. 2, 4-D
seemed tg have no effect on the total carbohydrate content of
the leaves after 2 months of growth. The only noticeable effect
ts a considerable increase in the accumulation of fructose especial-
ly with the lower and higher concentrations. The other solublc
fractions showed little or no fluctuations from the control
samples so that no safe deduction could be made. On the other
hand, pretreatment with 20 ppm. 2, 4-D favoured the
accumulation of total carbohydrates, the excess being mostly
galactosans. All treatments showed lowered glucosan and hicher
galactosan content over that of the cantrol samples.

Effect ¢f IAA, — Treatment with JAA seemed to have very
little, if at all, effect on the different soluble fractions except for
a considerable rise amounting to about 300 per cent in hoth
hexose fractions. The most stricking effect of the auxin is the
increased polysaccharide content of the treated plants. a pheno-
menon that was reduced by increase of concentrations. In all
cases the increase was mostly in the galactosans, while the
glucosans were reduced only when the grains were treated with
5 and 10 pp.m.

Effect of NAA, — The most stricking of the effects of NAA
on the carbohydrate levels is the increased total carbohydrate
content, a phenomenon that increased by increasing the con-
centration of the auxin. This was accompanied by a depressing
effect on the rate of huilding of conjugated pentoses, the effect
being marked in the two higher concentrations. The conjugated
pentesan fraction was slightly affected by 5 and 10 p.p m. of the
auxin but was markedly reduced in the highest ¢oncentration of
20 p.p.m, Furthermore the treated tissues accumulated appreciable
amounts of liexoses pver the control, the fructose content being
little affected by variation of concentration of the auxin while
the glucose value was lowered by raising the comcentration of
the auxin. On the other hand NAA favoured the accumulation
of both the glucosans and galactosans.
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Discussion

The results of this experiment clearly established the fact
that during the first month of development, the thrte compounds,
under the conditions of the experimen, seemed to have no effect
on the different pentose forms, a phenomenon suggesting that
these auxins did not interfere with the nucleotide and nucleo-
protein formation. On the other hand, all treatments lowered
the sucrase content; an indication that sucrose phosphorylase
was inhibited. On the contrary, the treated samples showed a
higher galactosan level, suggesting activation of hexose iso-
merases. From what is mentioned, it is obvious that the auxins.
used remained in the cells to exert their actions for a relatively
long period. The presence of 2, 4-D as such had been demonstrat-
ed in tomato and pass for as long as 26 days after treatment
{Dhillon and Lucas 1950).

Furthermore it seems that lower conccntrations of the 3.
compounds had more or less similar reducing effects on the total
polysaccharide accumulation whereas in high concentration, both:
IAA and 2, 4-D lowered while NAA increased the polysaccharide
contents of the tissues. Again it should be mentioned here that,
inspite of the fact that IAA and 2, 4-D behaved more or less
similarly in this respect, yet Tang and Bonner (1947) and
Wagenknecht and Burris (1949) reported that 2, 4-D, unlike
indole compounds, is not rapidly broken down in plant tissues.

During the second month, the tissues récovered from the
inhibitory effects of 2, 4-D on the rate of polysaccharide synthesis
vnd further enhancement was observed in the high concentration
of 20 p.pm. Still the inhibition of starch phosphorylase and
acceleration of hexose isomerase was noticed. Furthermore, it
seems that by lapse of time, 2, 4-D accelerated the nucleotide
formation. Such a long-time response of plants was dealt with
by Jaworski and Butts (1952) and Fang and Butts (1954) using-
2, 4-D. They claimed that 2, 4-D may form a compound with the
sugar glucose or protein and is stored im the plant in this form
and slowly liberated by enzymes over long periods of time. Any
how, the result was also substantiated by earlier wortkers such
as Weintraub et al (1954) who found that when 2, 4D was applied
in the autumn to dormant buds of Prumats, it could still be:
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extracted unchanged in the spring and was then present in
-amounts sufficient to affect new growth from the buds.

The depressing effects of the three compounds on poly-
saccharide accumulation, during the first month of development,
was followed by an accelerating effect that increased by raising
the concentration of either 2, 4-D or NAA but decreased under
the same conditions of JAA. Beoth 2, 4-D and IAA still lowered
starch phosphorylase and accelerated hexose isomerase activity
while NAA accelcrated both enzymes,

Furthermore, while TAA, by lapse of time, had no effect on
nucleotide and nucleoprotein formation, 2, 4-D accelerated while
NAA lowered the rate of building both components particularly
in presence of high concentrations,

Summary

Grains of Zea m.ys were soaked in 2, 4-D, IAA and NAA
(5 pp.m., 10 and 20) and sown. The leaves were analysed for
their different carbohydrate fractions after one and after two
months from sewing.

The three acids caused a persistant lowering of starch phaos-
phorylase but enhanced the hexcse isomerases. The lissues re-
covered from the inhibitory eifects on the rate of polysaccharide
formation after two months from sowing and in few cases caused
a further enhancement. In all cases the soluble sugar fractions
were very small compared with the polysaccharides. IAA had
10 effect on the nucleoprotein formation while 2, 4-D accelerated
the rate of building of these components. QOn the other hand
NAA had a depressing effect.
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A STUDY OF GIFTED STUDENTS AND THEIR
DEVELGPMENT IN A SOCIALIST DEMOCRATIC SOCIETY
By

Mchanved 1. Kazem
University College For Girls, Ein Shams University

PART I
Instrcduction

Since the early days of history people couid recognize that
individuals were not the same; neither in their physical shapes
and capacities, nor in their mental abilities, The folk-lore of all
old civilizations tell us how they distinguished between the
superior, the normal, the feebleminded and the mad.

This does not necessarily mean that they conducted scientific
study among the population to identify and put each individual
in his own category, but at least we can consider the attempt of
Plato 2300 years ago to speculate upon ways of telling which
children were gifted so that they might be educated for leader-
ship in the state. He was convinced that Greek democraey would
be no better than its leadership and he wished to educate superior
youth for this important taskl. The ancient Egyptians used to
invite a number of foreign students who were sons of leaders or
bright children (as potential leaders) to their institutions for
political reasons. The Romans, the Arabs, and the Turks were
aware most of the time of the existence of the exceptional
children. They tried to help the defective children and to make:
use of the gifted.

In this paper we will concern ourselves with the gifted
children and their place in our present day socialist democratic
society. As a matter of fact during the last few centuries which
were accompanied with the fast development in all aspects of
iife, little attention was paid to make use of the gifted or even
study them scientifically. Attention to gifted children was

S =



stimulated by the publication in 1869 of Glaton’s Heredity Gerius
which marked the beginning of the era of strong interest in indi-
vidual differences?. Since this time evidence accumulated from
many years of research and observation indicated that the range
of intellectual abilities, interests and capacities among individual
human beings is very great3. (see Fig. 1).

The intelligence of the population
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You will notice on the graph that the highest
percentage of the population (38 per cent) is of
average intelligence. Aun additional 48 per cent of the
population is divided equally on either side of the
average group. These are the somewhat-less-than-
average and the somewhat above average segments
of the population, The feeble-minded and the gifted,
the extreme ends of the graph, comprise only about
14 per cent of the total population.

‘Who Are The Gifted Children :

The gifted group are defined as those who have special
-abilities or talents of social value. These include :

1. High intelligence.
2. Talent in creative fields, such as art, music, and writing.
3. Special abilities in a variety of socially useful areas, such

* After Thelma Guin Thurstone, and Katharine M Byne. Mental
abilities of children, science research assn, Chicago, 1951, p. 9.
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as mechanics, science, dramatics, athletics, human
relations, social orgarization,

4, Creative talent or the ability to make new and novel so-
lutions to problems4.

In general, we may assume that with few exceptions, the
gifted children will have superior intelligence, though not always
the very highest. Within this category the child must rank in
the top 2 or 3 percent of the age group in at least one area of
special significance, such as art, verbal intelligence, or spatial
imagination. The types of talent to be included are those which
have social value and are of sufficient complexity to permit
further development. Hence we will concern ourselves with
children who have high intellectual ability and children with
creative ability. Creative children are those who have unusual
ability to evolve new methods and improved procedures for doing
things. They are resourceful and have great initiative. The
<hild with unusual creative ability usually has high intellectual
ability, though many children with high inteliectual ability do
not have high ereativity, The child who excels in this area will
usually have other talents in addition to his creative ability®.
Mentally gifted children have a high degree of general intel-
ligence in the sense of the ability to do abstract thinking and
other types of relational thinking. Those children rate high in
respect to the general intelligence factor which Spearman de-
signated by the letter “G”. In terms of Thurstone’s theory they
possess to a high degree most if not all, of the eight mental
abilities, According to Thorndike, they excel in the abilities in-
volved in “abstract” intelligence. The mentally gifted are
characterized by “power” that is, they are able to do mental
tasks of a high degree of difficulty. The mentally gifted are
alert and quick. Spearman thought that intelligence and speed
of response were not separable to any great degree. The mentally
gifted are also characterized by broad attention-span, by a high
degree of insight into probiems, and by ability to generalizeb,

There is a traditional belief that gifted children are usually
one sided and they are almost always weak, suffering self-
tornment and unkappy. We do not know whether they are more
happy or less happy than the average person in the generality.
We do know that they are better fed, better housed, and better
doctored than the average person, that they are in a position to

—_ 57 —




care better for their children, and that they have less reasom
generally to be anxious about the future. Such things can’t
insure happiness, but they would seem to favor it. The more
important results, however, can be stated : children of 1.Q 140
or higher are in general, appreciably superior to unselected

children in physique, health and social adjustment; markedly
superior in moral attitudes as measured either by character tests
or by trait ratings; and vastly superior in their mastery of school
subjects as shown in a three hour battery of achievement tests?.

Special attention was given the geniuses who had sometime
or other been labeled as backward in childhood and in every one
of these cases the facts clearly contradicted the legend. In these
cases one notes a tendency for the direction of later achievement
to be foreshadowed by the interests and preoccupations of child-
hood8. Terman says, “Gifted children do work of superior
quality in all subjects requiring abstract thought, but only
slightly better than average in subjects depending upon manual
dexterily or special talent” The reason why many children
with high 1.Q.’s have poor muscular control is because muscular
development is not so dependent upon mental age as upon physical
development?®. Furthermore, Terman found in his gifted group
that success is associated with stability rather than unstability,
with absence rather than with the presence of disturbing cou-
flicts in short, with well balanced temperament and with freedor
from excessive frustrationsl0,

Even the famous idea of C.F. Hohan and Edgar Dale about
using films_ ‘“the effectiveness of films with children of a given
ievel of “Intelligence” must be expected to vary with the subject
taught and with the learning out-comes measuredil”. Where
effectiveness is considered in terms of verbal responses to in-
formation tests, films seem to be relatively more effective for
“dall” than bright children, is not accepted by recent studies.
Herbert Smith in conclusion of his study about that says, “In
view of the probable penalty which the use of gains places om
brighter students, and the depressing effect on the correlation
coefficient of unreliability in the measuring instrument, the
positive correlations obtained seem to pe conclusive evidence
that bright children learned more of the information demanded
by the five different tests employed in the two studies than dull
childrenl2”.
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As a summary to answer who are the gifted we can use the
conclusion of Lewis Termanl3 of his study which was designed
lo discover what physical, mental and personality traits are
characteristic of gifted children as class, and what sort of adults
they become. The subjects investigated were selected by
methods which insured that they would be fairly representative

of the top 1 percent of the general school population in 1.Q. All
but a few members of the group were first tested and studied in
1921-22. The follow-up has included two extensive field studies,
with retests in 1927-28 and 1939-40. On several follow-up studies

by mail (the latest 1945) some of the most significant findings
are as follows :

1. The typtical gifted child is superior not only in intelligence
but in practically all the traits that were studied, including school
achievement, versatility, charactct traits, play information, social
adjustment, and physique.

2. As adults, the group as a whole averaged in tested intel-
ligence about 1.0 S.D, above the average college students, and
tetween 2.0 and 2.5 S.D. above the average adult. None of the
subjects have regressed to average adult intelligence, but per-

haps 10 percent have regressed from the 99th percentile to the
85th percentile or below.

3. The mortality in the group has been only about four-fifths
of the expectancy for the general population of comparable age.
The insanity rate has been {ow, and serions maladjustment (other
than insanity) amounted to only 6 percent by 1945.

4. Nearly 90 percent of the group have had some schooling
above the secondary level, and about 70 percent have graduated
from college. Two-thirds of the men, and three-fifths of the
women who graduated from college have had one or mare years
of graduate work.

5. The school records in general have been superior at all
educational levels, but a good many of the subjects have failed
to achieve in proportion to their intellectual ability. Of the
numerous causes responsible for such failure, one of the most
important has been the absence of educational procedures
adapted to children of exceptional ability.
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Limitatiors of the Study :

The very fact why we are concerned with the study of the
gifted is the trend in this age towards mass production. I do
not only mean the modern method in industry, but I really also
mean the impact of the quick development in all aspects of life.
The competition which exists between mcn and nations and
what follows of involving the masses of people and providing
service and education for ali the people, may be, because it is the
best way to produce optimum efforts. It is not a question of the
direction in which modern life is leading us, but rather how can
optimum achievement by the gifted be accomplished. It is clear
that the basic idea of Plato is still valid, “Put the right man in
the right place”. If wc want to choose the right man for leader-
ship and responsibility, then they are the gifted individuals. It
is the responsibility of society and education, then to locaté these
individuals and give them the suitable training for their own
benefit and our own welfare.

Prior to speaking about how to locate these children and
how to use them, we like to point to the special difficultias
which stood in the way of the progress of such study. Terman
lists four factors which operated to limit research on the gifted:

1 The influenee of current beliefs, partaking of the nature
of superstitions, regarding the essential nature of the great man
who has commonly been regarded by the masses as qualitatively
set off from the rest of mankind, the product of supernatural
causes, and moved by forces which are not tg be explained by
the natural laws of human behavior.

2, The widespread belief, hardly less superstiticus in its
origin, that intellectual prococity is pathological.

3. The vigorous growth of certain so called democratic senti-
ment in Western Europe and America during the last few
hundred years, which has necessarily tended to encourage an
attitude unfavorable to a just appreciation of native individual
differences in human endowment,

4, The tardy birth of the biological sciences, particularly
genetics, psychology and educationlt.
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PART 11
- icertifying the Gifted

The studies made n the 1930°s by Stoke and Lehman, as
well as by others, have revealed that gifted children are usually
found in average and inferior socioeconomic groups because of
the greater number of children that make up such groups. And
despite earlier impiications, based upon percentage of their
quota, that the gifted are to be found primarily among the pro-
fessional and higher occupational group. Lehman aud Stoke con-
cluded from their studies of the number of girted children in un-
selected populations that the great majority of children with
1.Q's above 140 come from non-professional classesis. The
identification of gifted children is not as easy as it appears at
first thought. Sometimes the lack of interest in classroom
routine manifested by many gifted children has misled the
teacher in many cases and caused her to regard them as dull or
slow learning individuals. Attitudes growing out of frustration
have caused gifted children to be classified as delinquent and
socially izaladjusted cases. There is need for careful systematic
identification in all schools. Many schools make no effort to
learn who the gifted are, and still others make the attempt in
such haphazard fashion that the results have little reliability and
still less usefulnessi®. It is a matter of high importance though
to locate these gifted and as early as possible. These early
identified gifted are the geniuses and leaders of the future, Both
the evidence on early mental development of historical geniuses
and that obtained by follow-up of gifted subjects selected in
childhood by mental tests points to the conclusion that capacity
to achieve far beyond the average can be detected early in life
by a well constructed ahility test that is heavily weighted with
the “G” factorl?

In the following pages we located some charts which
illustrate the age versus production in different fields!8. We can
see that the best work in science is done between ages 25-35 and
rarely later than 45. The peak productivity for works of lesser
merit is usually reached 10 years later in philosophy, art, psycho-
logy, and education, etc.
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We can sec from this study of Lehman that the youth of
high achievement potential should be well trained for his life:
work before too many of his most creative years have beem-
passed,

How to Identify the Gifted :

It is clear that in any program concerned with the identi-
fication of gifted children, it is important to develop methads of
detecting individuals of high intellectual abilty as well as those
who exhibit special gifts in such areas as the arts, music,-
mechanics, science, social relations, leadership and organizationl9..
However, we should be very careful in our judgments and con--
clusions, We should not confuse mental ability with scholastic"
ability. A child may do poorly in school because he is not high
in verbal comprehension and word fluency. Learning in our’
schools depends largely on these two abilities, But a child may
possess high mental abilities that the school does not utilize. Tt
takes inelligentce to find the cause of a motor knock, to lay out
a dress pattern economically and to plan the scaffolding for build-
ing a new house — yet the child may not have the opportunity
to show these abilities in class work. We should not label a
child “smart” or “dull” on the basis of his ability in one or two
areas of intelligence20,

Enlightened by all the limits to the way of identifying the
gifted, there are three general methods of identifying superior
children which supplement each ather and which, taken together,
provide an excellent program of identification?l.

1. Stepdardized Tests : Standardized tests used with good
common sense are excellent means of arriving at the gross mass
of gifted children. Such tests include group intelligence tests,
vocational aptitude tests, academic achievement tests and the’
like. If these tests are followed by a Sanford-Binet, after care-
ful study of the child emotionally and socially, such procedures
will come as near identifying the gifted as any other means.
There are, however, some who, believing the total organism
of the child to be a combination of physical, emotional and
intellectual traits, say that these traits operate so closely in an
individual that it is impossible to measure them separately?2. On
the other hand, the adequacy of the intelligence test score itself
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(1.Q) in giving a true picture of the child’s intellectval endow-
ment is conditioned in part by the child’s performance and co-
cperation at the time of the test. In evaluating the results,
a reviewer nceds to take many other factors into consideration.
The test score itself usually gives only the barest clue to other
abilities of thie gifted, such as initiative, creativeness, and intel-
lectual curiosity23, Furthermore, there are more questions about
the validity of the tests. Terman said : our corclusion is that
for subjects brought up under present-day educational regimes,
«excess in 1.Q. above 140 or 150 adds littie to one’s achievement in
.early adult years. The data revealed that above the 1.Q. level
of 140, adult success is largely determined by such factors as
social adjustment. emotiona! stability, and drive to accomplish.
Why is it that high 1.Q. has proved so generally disappointing in
fulfilling the promise some investigators held for it ? An answer
to this recurring question should be of interest to teachers in
+their attempts to reorient their thinking concerning the role of
‘intelligence in modern life.

If by gifted children w¢ mean those youngsters who give
promise of creativity of a high order, it is doubtful if the
typical intelligence test is suitable for use in identifying them,
For creativity posits originality, and originality implies success-
ful management, control and organization of new materials or
«experences.

Intelligence tests contain over-learned materials which, as
Rackwell states, call for stable predictable response, not originai
«creative reaction. It is evident, then that an acceptable criterion
for giftedness must be sought primarily outside the provinces
covered by the intelligence test, For the content of the intel-
ligence test ‘is patently lacking in situations which disclose
originality or creativity.

Another criticism of the intelligence test which may help
explain its failure in the identification of creative ability lies in
its maker's disavowal of concern for the motive or drive which
-actuates high attainment. The intelligence test neglects the role
of feeling and motive and requires only the habituated response
of the child to situafions which are “sct” and which are “low in
feeling tone”2¢. After all this criticism for using tests, and while
«current tests .of general intelligence will not pick out all the
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mentality gifted children in any group, these tests are probably
the most effective single instrument now avallable for selecting
such children. About aptitudes, it is a controversial issue. So
far as identifying gifted children is concerned, there is, et
present, a tendency to use such aptitude tests as are available in
order o cast some light at least on the nature of the abilities
wof the gifted. The value, of those tests depends upon the back-
ground and training of these who interpret them25,

2. Teacher’s judgment : A clear idea of the nature of intel-
ligence is little understood by the best of educators. Disregard
for the age of the child is a common error in choosing a bright
-child. Over-aged pupils, doing excellent with children chrono-
logically younger, are sometimes erroneously judged bright by
teachers or people, The child whe has fine character traits,
whose personal appearance if flawless, and who behaves himself
well, surely makes a better impression than one who causes the
teacher untold difficulty. We meean then that a combination of
‘teachers’ judgment and the result of standardized tests is much
better than the use of tests alone as a means of choosing the
‘bright child?26,

3. Classrcom Performamce: No one deny that good school
marks usually indicate good intelligence, Certainly, if the con-
sensus of opinion of several teachers is that certain children rank
‘high in their school subjects, and if these children are not over-
ape {ur dienn grade, school marks then might be used as the
‘basis of selecting gifted children2?. However, we know that

-school marks can’t be proof for anything, we only can say that
‘the probability of finding more gifted children between the
«children with high school marks is more than the probability of
finding them between children with low school marks.

Austing H. Turney found that the correlation between marks
and 1.Q. is not more than the correlation betweecn marks and
any of the other factors28,

“The average correlation between marks and each of these
vartables for the high school classes of 1926-1927 was :

Marks and Industry 72
Marks and Cooperativeness 62
Marks and Perseverance 74
Marks and Ambition 77
Marks and Dependability 75
Marks and 1.Q. o
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Each of these traits appear to be equal to or greater than
1.Q. in their effect upon achievement as measured by tecacher’s
marks in the University High School. Inter-correlations in-
dicated that these traits may be measures of the same factor to
some extent.”

Anyhow, though we can say that we do not have a perfect
means to identify the gifted we can say that the best method is
the best available one. Hence, we suggest a combination of the
three methods which we spoke about. We can claim that the
results which we will get out of it can be accepted for the time,
for all practical purposes.

PART III
Developing the Gifted

The question of how to handle gifted children is a question
about the core of Demacracy. The people who urge for special
care and special education and special future are arguing that in
the mame of democracy. They say that a democratic society
should give individuals equal opportunities to develop their per-
sonalities te their maximum capacity. And as long as the gifted
or the exceptional children can’t achieve that in the common
system, then it is their right and the duty of society to provide
for each individual person the kinds and quality of educational
experience needed to develop, to the fullest extent possible, his
vnique combination of personal characteristics. Bearing in mind
that the improving of the capacities of these people is improving
the general capacity of society, and denying them special care
which will affect the development of their capacity is a sort of
waste in society resources as well as denying the democratic
cancept of equality,

On the other hand, people, especially, in older days who were
arguing against special care of the gifted, based their opposition
on the notion that special education means special privilege
which is undemocratic practice.

Demaocracy according to Bayles29 is : “It is a form of socio-
governmental organization in which there i1s equality of freedom
or opportunity to participate in making decision on matters of
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group or individual concern, and equality of obligation or respon-
sibility to abide by such decisions and carry them out”.

Dernocratic education then is founded on the ideal of
opportunity, Too often equality of opportunity has meant
Identical ornporiunity, Opportunity to be equal must be measured
in terms of individual abilities and capacities to the end that all
will be challenged to utilize their powers to the fullest. Society
will reap a rich reward from such policy. It makes possible the
full development of individual capacities so that both the indi-
vidual and the society which educates him may be mutually be-
nefitted. As John Deway says, “If democracy has a moral and
ideal meaning, it is that a social return be demanded from all
and that opportunity for development of distinctive capacities be
afforded all.”30

There is nothing undemocratic in utilizing all social resources
for the betterment of society. No pcogle can afford to disregard
the differences in human materials. Special education aims to
prepare the child of low mentality for a place in society for
which he is best fitted. Is it any less important that the child
of superior mentality be prepared for social leadership?31

Special education is not favoring some individuals, and does
not mean special privilege, as long as it is provided according
to the rule and not for personal reasons. The gifted child is
‘both an asset and a responsibility. He is an asset of uncalculated
value to society. His potentialities for good are difficult to
overestimate. Qur socioeconomic structure, both national and
international, demands leadership of the highest quality and
keenest intelligence. Where else may we look for this type of
lcadership except among those of intellectual superiority?

Th basic concepts upon which the special education move-
ment rests are quite simple. It is assumed that the first step
in education is a careful diagnosis of the abilities, disabilities,
capacities, and adjustment of an individual, using the greatest
degree of expertness obtainable in a given school setting. The
second step is to plan in terms of this diagnosis a program of
education and training which will include the services of special-
ists, the development of special curricula, the use of special
equipment or facilities, or the utilization of any other services,
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devices or means which research or other experience has shown
to have promise, and that may appear to be needed. The third
step in the process is continuous evalution of the progress of
the individual and readjustment of the program as appears to
be warranted by such evaluation32.

The situationy of gifted educatiom : In spite of the fact, that:
along with the increasing use of tests and perhaps largely as a
result of it, there is a growing verbal interest, in improving educa-
tional methods for the gifted33; only an extremely small per-
centage of school systems make any special adjustment in pro-
gram to give the exceptionally superior child a full opportunity
to develop his powers.

Some of the reasons why more do not, are that such pro-
grams may mean :

I. Increased financial outlay necessitated by special classes,
program adaptations, additional supervisors, extra equipment,
and similar expenditures.

2. Difficulty in securing teachers who have the knowledge
and skill required to make curricular adjustments for the gifted
or to conduct special classes for them.

3. Administrative difficulties encountered in making programr
adjustments and providing special classes.

4. General apathy toward the problem commeonly expresses
as, “why worry about the gifted? they’ll get along all right.”

An analysis of these factors would seem to indicate that the
basic difficulty lies in the public attitude rather than professional
practice3¢, Now with reference to the need for special
education, extensive and careful studies show that approximately
22 percent of all children are exceptional to the extent that at
some time they need the benefits of specialized educaicnal
opportunities. At the same time similar studies abroad have shown
that, in cities providing the mwost extensive facilities for the ex-
ceptional, only about 6 percent of the children, who differ most-
widely from the so-called normal and whose needs are most’
extreme, have been placed in special schools and classes, Sixteen:
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percent, or neariy three times as many as are ever placed in
special schools or classes remain in the regular grades. The
individualization and specialization needed by most of the children
can and will continue to be provided by regular teachers in the
1egular grades 35

Despite the foregoing evidence of gains, the gifted child
continues to be grossly neglected throughout his school career.
The U.S. office of Education reports that in 1948 oxiy 4,080
elementary school pupils and 16,632 secondary school students
were enrolled in special classes.36

Methods of Education for the Gifted :

The principle that special provisions should be made for-
students of high ability because of their high ability is a part
of the broader principle that all educational programs should be
adapted to meet the needs and abilities of all students. Because
the gifted children’s intellectual interests and prospective futures
differ from others, and because they can learn more and learn
it more rapidly, the educational experience which gifted students
shouid have in school and college ought not be identical with
the experiences of other students. Some of their educztiom
should be thae same, but some of it should be different —-
Gifferent as to kirmd, quentity, end tevel of imsight.37

The methods which may be used throughout a school systewm
for dealing with the mentally gifted may be listed as follows :
1. Homogeneous grouping. 2. Intraclass grouping. 3. Special’
classes. 4. Enrichment. 5. Acceleration.38

1. Homogensous Grouping : 39

Results of the studies indicate that homogeneous group--
ing will tend to enhance educational achievement when accom-
panied by provision for the abilities and needs of the groups con-
cerned. The following general types of segregation and group-
ing have been tried by Dvorak and J. Rae : (1) Classification
into three groups -— bright, average and slow; (2) Classification
into twop groups -—— average and above in one and slow in the
other, or bright in one and average and dull pupils in the other;"
and (3) No special clasisfication, but rather intraclass grouping.
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It is impossible, however, to have complete homogeneous group-
ing of children. Howard Tayior gives the following principles
_at bases for the classification of gifted children :

Education should promote social adaptation.

. Education should challenge fuliy the ability of the pupil,

3. Education should be within the physical and mental limits
of the child.

4. Education should have depth and breadth through (enrich-
ment) rather than height through acceleration,

5. Maturation is important as well as learning ability.

6. Education should provide for individual differences.

B

-2, Intraclass Grouping @

It should be recognized that even though a twofold or three-
fold grouping is used, there will be also a great deal of intraclass
grouping. The good teacher will recognize the variation in
interests and abilities and will automatically conduct a sort of
grouping so as to render the school worle more effective. Group
-projects, individualized work, contract methods, and socialized
recitations can be adapted to intraclass groupings. The intra-
- class grouping will furnish opportunities for leadership and for
individual pupils to apply their knowledge, experiences, special
abilities, and intelligence in a very desirable manner if the
teather knows his pupils and enlists their interest and help in
-planning units of experience. However, intraclass grouping, un-
lass carefully planned and executed, tends to promote habits of
laziness and superficial thinking among gifted children. The
gifted child, like other children, needs materials that will
challenge his abilities.40

.3. Special Classes and the Specialized High Schodl :

Such 2 procedure has the advantage of presenting a situation
‘where methods and materials suitable for gifted children can be
used for enhancing educational development. Since keen minds
-will be helping and competing with one another, such an
-organization has possibilities for the development of increased
“initiative and motivation. There are certain inherent dangers in
such an organization such as lack of democratic practices in
“living, lack of widespread opportunity to learn to work with and
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:adjust to individuals of different levels of mental ability. But
this argument is specious. It is not true that individuals in a
democracy live and work in groups as heterogeneous as the
generality of the population. The home, the family, and the
circle of friends which surround a person are often fairly homo-
‘geneous groups, On the other hand, it is certainly not true that
forcing individuals of widely divergent abilities into a single
class is the best method of teaching them to understand each
-other, or to make pleasant and mutually helpful contacts.1

4, Enrichment 142

Professor Hillingworth adopted the statement by Thorndike
that the education of the best thinkers should be an “education
for initiative and originality”. She contended that any study
-undertaken as “general discipline” for the minds of the rapid
Tlearners or any work which involved simply covering materials
that would be required again in high school or college would be
useless in achieving this objective. ‘“The education given”, she
wrote, “should be such as will function specifically and uniquely
in their lives. It should afford them a rich background of idea,
in terms of which they may perceive the significant of ideas, in
terms of which they may perceive the significant features of
‘their own fimes”. Thus, the objectives of the curriculum for
rapid learners differed perhaps in degree, but not essentially in
kind from the objectives of a Ifunctioning curriculum for all
«hildren,

We ser then that the method most often advocated is
ccurriculum enrichment for the gifted without segregating them
from ordimary class, Tnder ideal conditions enrichment can
accomplish 1nuch, but im these doys of aswded achoaols, when so
‘many teachers are overworked, underpaid, and inadeguately
trained, curriculum enrichment for a few gifted in a large mixed
«class ean’t begin to solve the problem.43

Tt is clear then that the amount of enrichment possible is
usually limited by lack of special teachers, a dearth of time and
inventiveness on the part of the regular teacher, and lack of
Tacilities on the part of the school. No cases of too much enrich-
ment have been recorded. If a broadly enriched program is
xoffered the child during his first six or seven years in school he
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will be challenged to build a background of experience which will
stand him in good stead for future acceleration, Meanwhile, he
will have an opportunity to mature socially and physically so he
will not be at a loss to adjust as he moves ahead more rapidly
in subsequent ycars.4

5. Acceleratomn :

We can imagine the great unhappiness and sometimes,
serious emotional maladjustment develop when a gifted child’s
mental tasks are too easy for him or when he invites ridicule or
jealousy or even fear because of his manifest superiority.45 It is
hard for him to maintain silence when ideas press for utterance.
The tendency is for many to speak at once, each striving to out-
speak the others. An atmoshhere of confusion is thus created
unless discipline can be imposed. To hold his temgue, to listen
quietly and respectfully to others, to speak according to some
order of procedure, and to restrain disappointment at failure to
be heard at all these habits seent especially difficult for gifted
children to form. Only gradually do these children learn self-
government in thig respect.46

Hence, it is a conservative estimate that more than half of
the children with 1.Q.’s of 135 or above had already mastered the
school curriculum to 2 point two full grades beyond the one tmr
which they were enrolled,47 and some of them as much as three

or four grades beyond, ge can net put a general rule for the suit-
able number of years for acceleration, it depends upon the indi-
vidual, sometimes it can be done safely for four years, some-
times it may be harmful for two years. Acceleration is an easy
solation for the case of gifted children but it causes sometimes
more troubles than what it solves. If the child be greatly
accelerated (n grade status, so that he is able to function intel-
lectually with real interest, he will be misplaced in otber im-
portant respects. A child of eight years graded with twelve year
olds is out of his depth socially and physically, though able to do
intellectual work as well as they can. These problems come out
clearly when we consider that the seats and desks planned for
twelve year olds will not fit him; that he will always be the
last one chosen in athletic contests; that no one will know how
to treat hint at class parties, that the teacher will be prone to
complain of his manual work such' as handwriting ; and that he

—_ T —




will be emotionally immature in comparison- with older class
mates 48  Moreover, the child who accelerates, may, in many
cases, miss many of the basic idcas which he may lose for all his
life. Then there is possibility, not only that his emoticnal life
is threatened, but also his academic life may be, not on a con-
crets base.

Finally we have suggested a number of ways in which the
potentialities of gifted children can be more fully realized by
home and school training. In this connection we have especially
emphasized the importance of curriculum enrichment, special
classes, vocational guidance, and a greater amount of schaol
acceleration. 48

The Teacher :

It is felt that a study of gifted education can not
avoid speaking about teachers. As a matter of fact, all the
basic philosophical consideration in the gifted educhtion, and the
curricullum can only get its meaning and value through the
method and spirit of applying it, in short, the teacher, Upon the
understanding and the desire of the teacher depends the whole
system.

The point of view of the N.E.H. Policies Commission that
the qualities especially needed in a teacher of gifted children are
“guperior intelligence, a rich fund of information; versatility of
interests; an inquiring mind; ability to stimulate and inspire;
medesty; a sense of social and professional responsibility; free-
dom from jealousy; freedom from excessive sensitivity to
criticism ; understanding of educational psychology, with special
knowledge of psychology of the gifted children”, The lack of
any one of them is a distinct handicap to a teacher of the gifted.50

In the Spring of 1953 Hunter College in the U.5.A under-
took a survey of opinion among school administrators. Study
of the replies received from institutions raises these questions :

1, How far are teacher education institutions meeting the
nceds which superintendents regard as important ones in pro-
viding for the education of gifted children?

2, How concerned are these institutions to accept or take
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leadership opportunities and responsibilities in the development
of suitable programs for the education of gifted children?

3. In the preparation of teachers for gifted children should
more emphasis be placed on broad background courses and less
emphasis on professional preparation for handling classroom
sitvations?

Answers to questions 1 and 2 seem for most colleges to be
toward the negative. The answer to question 3 is at present
aimost wholly a matter of opinion and the question is one which
might well be made subject for scientific evalution by some
college or colleges.51

Success and Adjustinent of the Gifted :

A. Success : The criterion of “success” was the extent to
which a subject had made use of his superior intellectual ability,
little weight being given to earned income.52 Adult success of
the group of Terman and Oden,53 whether measured in terms of
educational or vocational achievement, has been on the whole
outstanding. Compared to a random population of similar size,
the gifted group, selected in childhood solely on the basis of 1.Q,,
has furnished many times the usual proportion of doctors,
lawyers, university teachcrs, engineers, and leaders in business
or other fields. Even the least successful 20 percent of the group
don’t compare badly with the average run of college graduates,
The prognostic significance of superior childhood I.Q). has thus
been established bcyond question. Results5% show that the in-
cidence of mortality, ill health, insanity, and alcoholism is in
each case of gifted below that for the generality of the population
of this age. Their 1.Q. developed, “early ripe, early rot” does
not hold for these subjects. As for schooling, 90 percent entered
college, 70 percent graduated. Thirty percent of the graduates
were awarded honors and about two-thirds remained for graduate
work. They earned a lot of their expenses and had scholarships.
The follow-up of these gifted subjects has proved beyond question
that tests of “general intelligence” given as early as six, eight,.
-or ten years, tell a great deal ahout the ability to achieve either
presently or 30 years hence. Such tests don’t however, enable us
‘to predict what direction the achievement will take, and least of
;all do they tell us what personality factors or what accidents of

— 76 —



fortune will affect the fruition of exceptional ability. Granting.
that both interest patterns and special aptitudes play important
roles in the making of a gifted scientist, mathematician, mechanic,
composer, Terman®5 i3 convinced that to achizve greatly in al-
most any field, the special talents have to be backed up by a lot
of Spearman’s “G".

Anpther foclor in success : At any rate, Terman®8 has scen
that intellect and achievement are far from perfectly correlated.
A study by him to identify some of the nonintellectual factors
that have influenced life success among the men in his gifted.
group. He found that his A's (he called his more successful
group “A” and the other ““C”) tended to be meore successfui in
high schools and coliege, the differences between the educational
histories of the A’s and C’s refiect to some degree the differences
in their family backgrounds. Fifty percent of the A's fathers,
but 15 percent of C's were college graduates., The estimated
number of books in the A homes was 50 percent greater than
in the C homes. When the average age of the subject was about
16 years, more than twice as many of the C parents as of A
parents had been divorced. Eighteen years before the study,
the only trait on which the C’s averaged as high as the A’s was
general health. The guperiority of the A’s was especially marked
in four traits : prudence, self-confidence, perseverance, and
desire to excel. A’s also were higher in leadership, popularity,
and sensitiveness to approval or disapproval. Later 8D percent
of A’s married, and better wives, but only 66 percent of Cs. The
divorce of C’s was twice as high as for the A's. There are also
differences in persistence in the accomplishment of ends, “in-
tegration toward goals, as contrasted with drifting”, self-con-
fidence and freedom from inferiority feelings.

Cox57 defined her three traits for the personality of her
groups : '

1. Youths who achieve eminence have in general: A. Heredity
above the average. B, Superior advantages in early environ-
ment.

Z. Youths who achieve eminence are distinguished ‘in ¢hild-
hood by behavior which indicates an unusually high 1.Q.

3. Youths who achieve eminence are characterized not only




by high intellectual traits, but also by persistence of motive and
effort, confidence in thcir abilities, and great strength or force
of character.

We like to add another factor, or idea, which can help us in
avoiding wrong or misleading predictions. Whatever efficiency
our tests may have in discovering exceptional talents, and what-
ever schools may do to foster these discavered it is the pre-
vailing spirit of the age that will decide, by the rewards it gives
or withholds, what talent will come to flower! The most
favored by the current spirit of the age, are those that can contri-
bute to science and technology. One may regret that the spirit
of the time is not equally favorable to the discovery and en-
couragement of potential poets, prose writers, artists, statesmen
and social leaders.58

As a summary we can say that achievement in schoo! is in-
-fluenced by many things other than the sum total of intellectual
abilities. The same is true of success in life.59

The following table (after Havighurst) shows the probability
of going to college for gifted. Cells 5 and 7 represent large
number.

Probability that Youth of Superior Mental Ability
will go to Post High Schood Institutions6?0

Individual Motivation

Sociecconomic
Status Low Medium High
High (upper an upper 3 — Doubtful 2— high 1 — very high
middle) probability probability probability
Medium (lower middle) 6 — low 3 — doubtful 4 — high
probability probability probability
Low working class) 9 — very low 8 —low 7 — doubtful
probability probability probability

D. Adjustment : The abilities of the gifted are superior al-
mast in all areas, including adjustment. But it is not fair to

compare the adjustment of the average individual to average in-
dividuals and the adjustment of the gifted to average individuals.
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There is difference in the efforts which are made in the different
«cases. So, in spite of the great efforts, in comparison with
average, whick the gifted can make to adjust, hic tiay woy achicve
adjustment like an average one who has and makes less efforts
than him_ The higher capacity the gifted has, the more dif-

ference and troubles in adjustment he faces.

Hollingworth recognized also that the farther removed the
«child is from the average in intelligence, the more pressing his
adjustment preblems become. By trial-and-error experience, the
highly intelligent child has to work out an adjustment, if he can,

‘but there is likely to be noticeable difficulty if he tests above
170 1.Q.61

She realized that the friendships of any person are deter-
mined hy his degree of intelligence and that congeniality be-
tween persons depends to a large extent upon their ability to
think of the same things. Hence, since there are so few children
at the top levels of intelligence, that is the upper 1 percent of
the child population, it is very difficult for such children to find
-.congenial friends.

These young children of extremely high intellectual acumen
fail to be interested in child’s play for the same reasons that in
adulhood thev will fail tn fniny NODcoTn At amucemant narleg
It is futile, and probably wholly unsound psychologically, to
strive to interest the child above 170 LQ. in ring-around-the-rosy
-or blind-man’s-bluff. Many well-meaning persons speak of such
-efforts as “socializing the child”, but it is probably not in this
way that the very gifted child can be socialized. The problem
.of how the play interests of these children can be realized is one
that will depend largely on individual circumstances for so-
lution62 They generally try to change in the direction of more
-complex patterns with more remote goals. The rest of the
.group don’t like that, and usually lose interest and drift away,
Repeating this attempt at reorganization of activities, the highly
gifted child finds himself marginal, if not isolated. It is not
-surprising, then, that in the typical elementary school we find
that highly gifted children have little chance of achieving group
“leadership. Indeed, Iona Kerstetteris sociometric studies reveal
that even when in special classes and schools for gifted children,
the highly pifted are more likely to be followers than leaders,
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tending to rank in the middle in terms of aceeptance and’ re—

jections e

However, the distribution curve of intelligence implies that
a child of 140 or 150 ).Q. may find a fairly large group off
associates whose mental development and range of interests are
not hopelessly far behind his own, and who react to him as to a
congenial playfellow, perhaps elevating him to a position of real’
leadership. The child of 170 or 180 1.Q. on the other hand, stands
in an extremely sparsely populated region of intelligence. Only
one child in thousands makes so high a score, and only one child’
in two hundred or more comes within such a long distance range-
as 140 1.Q. If he is promoted to 2 school grade in which the-
intelligence level of the pupils is at all commensurate with his
own, he is likely to be immature in size, strength, and social’
cmotignal development 64

It is in the case of the child with extraordinarily high 1.Q.
that the social problem is most acute. If the 1.0Q: 1s 180 the in-
tellectual level at six is almost on a par with that of the average
eleven-year-old. Physically, development on the other hand, is.
not likely to be acceleratcd more than 10 percent, and social
development probably not more than 20 or 30 percent. The
inevitable result i3 that the child of 180 1.Q. has one of the most-
difficult problems of social adjustment that any human being is
ever called upon to meet. He speaks a language which average
children of his age literally do not understand. Their stupidities:
render him impatient. They are interested in nothing that he
is interested in.65 It is really wise that the genius is of neccssity-

solitary.

On 25 cases sufficiently detailed information was available
to permit rating of social adjustment.68 The subjects were rated
on a fine point scale : a rating of (1) indicated marlked’ sociability
and leadership; (5) indicated serious maladjustment or almost
complete lack of social intercourse. The ratings were distributed

as follows :

Rating of Social Adiustrrent
Rating (1) () €)) (4) (5
Number 0 2 14 7 2
Percentage ) g 58 28 8
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Cenclusion :

We tried in this paper to follow the spirit of our
age, the current spirit is towards sufficiency and justice.
Socialist democracy is the fashion of the age, and demo-
cracy means ‘‘People’s Rule”, When the people are ruling
there is no place for individual privilege. Neither majority
nor minority have special rights. Equality 1is the trend
ot this type of society. In the history of mankind, there were
rulers who were superman — also there were stupid and idiotic
rulers. We are not discussing what type of rule is better; indi-
viduals are not ruling anymore. No man now is over or beneath
other men — this is the fashion of the age. “People” want to use
all that they possess, nobody alone owns himself; hence the
gifted are not for themselves, they are gifts to all the “people”.
Therefore, these gifted “gifts” should be maintained, and de-
veloped to their greatest extent. Any addition to their powers,
or to anybody’s powers, is an addition to the “people’s” powers.

— We should idenify the gifted.
— We should handle the gifted with care.
— We should put the gifted in the right places.

We are not particularly helping the gifted, we are helping
all the people,

The gifted will not live alone, he will live with the people,
and by the people,

The people will live better, by him, with him, if he is better.
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