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children who did not already present a palpable
spleen at the first examination. Of the 23 children
exhibiting splenomegaly in 1961, the spleen enlarge-
ment disappeared in 11 cases (unlikely to have
occurred spontaneously), diminished in size in 10,
and increased in 2.
The small size of the town where the experiment

was carried out and the fact that a significant
drop-out rate had been anticipated precluded the
selection of a comparable control group for this
pilot experiment. Nevertheless, other data strongly
suggest that the above results are meaningful:
thus spleen enlargement was found in 35.8% of the
siblings 3-4 years older, and in 38.7% of the parents
of the patients composing our group. Egg-counts
performed on untreated patients during the same
4 years indicated that the transmission of schistoso-
miasis had not decreased in Gameleira. Since all
the treated children are at present older than 10 years
-and therefore past the age in which schistosomal

splenomegaly is initiated-the results suggest that
chemotherapy can prevent the severe complications
of S. mansoni infection, provided the treatment is
started at an early age.
These data are presented in the sense of a progress

report and not as conclusive evidence that prophylac-
tic treatment against severe clinical forms of schisto-
somiasis mansoni has been achieved. It is hoped that
other groups will try to verify these findings. On the
basis of present knowledge it is submitted that all
children with more than 500 eggs of S. mansoni per
gram of feaces, and in the 7-10-year age-group,
should receive a course of chemotherapy even in the
absence of signs and symptoms of infection. Since
the eradication of schistosomal infections is still a
hopeless undertaking in the developing countries,
we believe that the next best approach is an attempt
at preventing hepatosplenic schistosomiasis, a form
of the disease which results in a substantial decrease
in life expectancy.
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The continued introduction of new pesticide for-
mulations in recent years has been accompanied by
an increasing appreciation of the value of specifica-
tions. The purchaser may order and obtain supplies
of a water-dispersible powder having acceptable wet-
ting or suspension properties but which may dete-
riorate rapidly during shipment, or during storage
in tropical regions. This can be due to the tendency
of the powder particles to aggregate or agglomerate
or to a loss in activity of the surfactants. Spraying
operations can thus be hampered by failure of the
powders to suspend properly.

In a report on the physical properties of pesticides,
Gooden & Ringelb stated that the International

a Present address: Visiting Scientist, Public Health
Service, National Communicable Disease Center, Technical
Development Laboratories, Savannah, Ga., USA.

b Gooden, E. L. & Ringel, S. J. (1956) J. agric. Fd Chem.,
4, 244.

Cooperation Administration (ICA)-the principal
American purchaser of water-dispersible insecticides
of high suspensibility-was using a testing procedure
forDDT adapted from the 1956 WHO specifications.
Pearce et al.c in 1955 discussed the ICA procedure,
while the following year WHO switched to a new
testing method in which a 250-ml graduated con-
tainer (Erlenmeyer flask) was recommended for the
preparation of the suspension.d. e The new pro-
cedure was recommended not only for DDT but
also for wettable powders in general.

c Pearce, G. W., Gooden, E. L. & Johnson, D. R. (1955)
unpublished paper presented to the meeting of the American
Chemical Society, Minneapolis, 12-16 September 1955.

d Roth, W., Kocher, C. & Treboux, J. (1957) In:
Proceedings of the Fourth International Congress on Crop
Protection, Hamburg, p. 1199.

e World Health Organization (1956) Specifications for
pesticides, Geneva, p. 105.
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The most controversial tests applied to DDT
water-dispersible powders are the suspensibility and
storage tests. The suspensibility test was first recom-
mended by the WHO Expert Committee on Insec-
ticides and was incorporated in the WHO specifica-
tions in 1950. In the original method, a 2.5%
suspension was prepared in a 100-ml graduated
container, and a 25-ml aliquot was withdrawn from
the 50-ml level after 30 minutes. The aliquot was
required to contain not less than 2% (80% suspen-
sibility). This requirement was later (1951) reduced
to 1.5% (60% suspensibility). The first specifica-
tions of the Agency for International Development
(AID), which replaced the ICA, were published
in 1954 and were essentially the same as the 1951
WHO specifications. In 1956 WHO published the
new specification, No. WHo/sw/i.Rl, which included
a new suspensibility test based on a 250-ml graduated
container and on the analysis of the bottom 25-ml
aliquot for DDT.e Compared with the 100-mi
graduated container technique,a f a this test gave
higher suspensibility values. The same was recom-
mended in the 1961 WHO specifications.h

In 1958 AID specified a 250-ml graduated con-
tainer instead of the 100-ml cylinder, with the aliquot
to be taken from the mid-point. Such a change
weakened the specification and, in order to maintain
a high quality of the powders, AID returned to the
100-ml graduated container in 1959.i Initial high
suspensibility and stability in storage are a reason-
able guarantee of a satisfactory product, although
absolute reliance cannot be placed on these
qualities.9 j
The WHO tropical storage pretreatment adopted

by the WHO Expert Committee in 1951 remained
essentially unchanged and was incorporated in the
AID specification until 1961, when it was replaced
by a newly developed 70°C accelerated storage
treatment.k, 1, m Pearce et al.n found that the WHO

f Diriwachter, H. & Geigy, J. R. (1965) unpublished com-
munication to WHO.

g Miles, J. W. & Pearce, G. W. (1965) unpublished com-
munication to WHO.

h World Health Organization (1961) Specifications for
pesticides, 2nd ed., Geneva, p. 86.

i International Cooperation Administration (1959) DDT,
75 percent, water-dispersible powder, Washington, D.C. (ICA
Specification 72059, 20 July 1959).

J Bami, H. L. (1963) Indian Standards Institute Bulletin,
15, 219.

k International Cooperation Administration (1961) DDT,
75 percent, water-dispersible powder, Washington, D.C. (ICA
Specification 2373-1, 1 June 1961).

1 Agency for International Development (1964) DDT,
75 percent water-dispersible powder, Washington, D.C. (AID
Specification 2373-3, 1 October 1964).

tropical storage pretreatment was not an indication
of the probable storage life of DDT powders, and
that it had little or no effect on good powders.0
Ringel & GoodenP showed that, compared with
storage in a dry place, damp conditions for one year,
at an average temperature of 55°C, decreased the
suspensibility of DDT water-dispersible powder.

In 1965 the WHO Expert Committee on Insec-
ticides recommended the adoption of the AID
specification on the suspensibility, accelerated storage
and sieving tests. These recommendations are
included in Specifications for pesticides used in
public health./

The purpose of the investigation described here
was to study the effect of different storage condi-
tions on the deterioration of surfactants, and on the
suspensibility and agglomeration of DDT water-
dispersible powders.

Material and methods
Apparatus. The experiment requires an aggrega-

tion index apparatus (Fig. 1): a sieving apparatus
provided with an electric motor to move the nested
sieve frames up and down at a frequency of about
9c/min and at a stroke of 3.7 cm; a set of sieves
to be fitted to the frames with 150,t, 105 p, 53 ,u,
and 44,t openings (US standard mesh sizes 100, 140,
270, 325); vessels to hold water during the wet
sieving and to keep the set of sieves immersed in
water; a high-speed electric stirrer; beakers; glass-
stoppered, class A, 100-ml, 250-ml and 500-ml gra-
duated cylinders, and 200- and 325-mesh sieves.

Reagents. Hard water, prepared according to
WHO specification;h and a surfactant, Triton X-100
(Rohm and Haas Co.).

Procedures to be carried out:
(1) WHO suspensibility test;h
(2) AID suspensibility test;'
(3) WHO tropical storage test;h
(4) AID accelerated storage test;'
(5) PAC suspensibility test.r

m Miles, J. W., Goette, M. B. & Pearce, G. W. (1962)
Bull. Wld Hlth Org., 27, 307.

n Pearce, G. W., Goette, M. B. & Sedlak, V. A. (1961)
Bull. Wld Hlth Org., 20, 921.

0 El-Refai, A. R. & El-Esswi, M. (1964) unpublished com-
munication to WHO.

P Ringel, S. J. & Gooden, E. L. (1956) J. econ. Ent., 49,
711

q World Health Organization (1967) Specifications for
pesticides used in public health, Geneva.

r Pesticides Analysis Advisory Committee, Plant
Pathology Laboratory (1965) personal communication.
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FIG. 1
AGGREGATION INDEX APPARATUS
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(6) The cumulative suspensibility test using a

beaker method. Weigh 5 g of the water-dispersible
powder in a 100-ml beaker, add 100 ml tap water
and wait for 30 seconds; then, using a glass rod,
stir by hand for 30 seconds at not more than 4 rev/s.
Leave the beaker undisturbed for 10 minutes, then
transfer the suspension to another weighed 100-ml
beaker. Repeat the process at intervals of 10 min-
utes. Dry and weigh the sediment in every beaker,
then calculate the cumulative suspensibility, as a
percentage, at different intervals.

(7) WHO sieving test.h

(8) AID maximum diameter test.k, 1

(9) PAC wet sieve analysis.8
(10) The determination of aggregation index.t,

Weigh out 5 g of the water-dispersible powder for
each replication in a 250-ml beaker. In the normal
test add 100 ml tap water to the powder in the beaker
and let it stand for 30 seconds, then stir with a glass
rod for 30 seconds using the same procedure as
that used in the preparation of the suspension in

8 Pesticides Analysis Advisory Committee, Plant Patho-
logy Laboratory (1965) personal communication.

t Bavel, V. (1950) Soil Sci. Soc. Amer. Proc., 14, 20.
u Russel, M. B. (1949) Soil Sci., 68, 25.

the WHO suspensibility test. Place the other repli-
cate in a 100-ml beaker, then add 0.5 ml of Tri-
ton X-100, and dilute to 500 ml with tap water.
Let it stand for 10 minutes, then stir the suspension
with a high-speed stirrer for 10 minutes. Place the
sieves in position, with the coarsest sieve uppermost;
add each replicate to its set of sieves. When the
nest of fitted sieves is at its highest elevation, fill
the container in which the sieving is to take place
with tap water to a level of about 5 mm - 10 mm
below that of the screen in the uppermost sieve.

Sieving is done with a set of 4 sieves, and the
2 nests of sieves, one for each replicate (with and
without surfactant), are moved up and down with
a frequency of about 9 c/min and a stroke of 3.7 cm.
During the process the sieves and the samples are
always immersed in tap water at room temperature.

Sieving is continued for 30 minutes, after which
the sieves are removed from the water. After
draining, in the replicate without surfactant the
amount of powder remaining on each sieve is trans-
ferred to a tared Gooch crucible, dried and weighed.
With a stream of tap water, wash the powder remain-
ing on the coarsest sieve in the replicate with sur-
factant, repeating the process on the finer sieves.
Transfer the powder remaining on each sieve to a
tared Gooch crucible, dry and weigh. Determine,



the weight of the powder passing through every
sieve in the nest.

Calculation. The amount of water-dispersible
powder passing through each sieve is expressed
as a percentage of the total sample. The cumulative
percentages are plotted as the ordinate (Y) against
the upper size limit of the corresponding fraction
with the sieve operting as the abscissa (X). The posi-
tion of any point in the graph will then give the
" percentage finer than " the size shown on the
abscissa. The resulting series of points may be
connected by straight lines to form a curve which
also passes through the points Ot (0%) and 350,u
(100%). The area outlined by the curve and the
lines X=0 and Y=100% is measured by using a
planimeter, and is expressed as the number of units
of area on the graph paper. As an illustration,
suppose scales are chosen so that 1 unit of the
abscissa represents 1 mm of diameter, and 1 unit
of the ordinate represents 10% (= 10), then 1 mm2

100
of area = 1 mm x 0.1 = 0.1 mm of the mean dia-
meter per unit area, measured in mm2. Multiplica-
tion of the area in mm2 in this illustration bv 0.1
gives the mean diameter of the sample in mm.
Very small scales are undesirable.
Both sets of results of aggregates or agglomerates

and of dispersed material with surfactant are plotted
on the same graph in the same way. The difference
between the mean diameter of the aggregates or
agglomerates and the mean diameter of the same
material when dispersed into its primary particles
gives the aggregation index. Evidently this difference
could be obtained by making one measurement of
area, versus that between the two curves. More
accurate estimates may sometimes be obtained,
however, by having the two sides of each polygon
of area to be measured at right angles to the abscissa
and ordinate, respectively.

Results and discussion
Distribution ofDDT 50 % water-dispersible powder

(WDP) in 3 different graduated cylinders after tropi-
cal WHO and AID accelerated storage. Aliquots
from different levels in each graduated container
were taken and analysed and the percentage suspens-
ibility was calculated. The results are shown in
Table 1.
The results show that an aliquot taken from the

centre of the 100-ml graduate container in the more
difficult suspensibility test will give better powder
formulations. Compared with the WHO tropical

TABLE 1
SUSPENSIBILITY OF DDT 50% WDP a

IN 3 SIZES OF GRADUATED CONTAINERS,
BEFORE AND AFTER STORAGE

Suspensibility (%)
Aliquots Treatment 100-ml 250-mi 500-mI

graduated graduated graduated
container container container

25 ml Normal 72 83 80
from
bottom Tropical WHO 58 61 76

Accelerated AID 52 64 80

25 ml Normal 70 79 75
from
centre Tropical WHO 51 52 53

Accelerated AID 50 56 61

Half the Normal
contents
of the Tropical WHO
cylinder

Accelerated AID

25 ml Normal
from top

Tropical WHO

Accelerated AID

67

52

43

56

46

36

76

44

41

61

33

30

71

44

46

58

34

30

a The DDT 50% water-dispersible powder used in this
work was formulated in 1965 by the DDT Factory, Egypt, UAR,
according to the 1961 WHO specification.

TABLE 2

SUSPENSIBILITY OF DDT 50 % WDP BEFORE AND AFTER
COMPACTING AND STORAGE

Treatment

Normal

Tropical WHO

Accelerated AID

Suspensibility (%)

PAC WHO AID

76
77

56
58

60
58

Tropical WHO, compacted

Accelerated AID, compacted

78
79

53
57

56
54

70
63

48
46

41
33

storage, the AID accelerated storage lowers the
suspensibility of the powder considerably when the
l00-ml graduated container is used. Lower suspen-
sibilities, especially after tropical and accelerated
storage, are obtained if the 25-ml aliquot is taken
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TABLE 3
CUMULATIVE SUSPENSIBILITY OF DDT 50% WDP

Normal Tropical WHO Accelerated AID
Time

(minutes) Sediment Cumulative Sediment Cumulative Sediment Cumulativesuspen- suspen- suspen-
sibility sibility sibility

(%) (%) (%) (%) (%) (%)

10

20

30

40

50

60

70

80

90

33.2

7.0

4.8

3.8

2.7

2.6

2.1

1.8

1.6

76.8

59.8

55.0

51.2

48.5

45.9

43.8

42.0

41.4

40.9

7.1

4.6

3.3

2.7

2.4

2.1

1.4

1.4

59.1

52.0

47.4

44.1

41.4

39.0

36.9

35.5

34.1

46.3

7.6

4.3

3.2

2.4

1.8

1.6

1.3

1.1

53.9

46.0

41.7

38.4

36.1

34.2

32.6

31.3

30.2

from the top of the container. This AID specification
results in a better water-dispersible powder, and one

which has a longer shelf-life.
PAC, WHO and AID tests for suspensibility of

DDT 50 % WDP before and after compacting and
storage. To obtain a compacted sample, the powder
required for the test was placed on a vibrator for
1 hour and subjected to the storage test. The results
are shown in Table 2.
Compacting of the water-dispersible powder can

be considered one of the factors which contribute
to the deterioration of such a powder under tropical
conditions. No differences in suspensibilities were

observed between the samples stored under weight
and those stored after compaction. The producer
should set a limit for the degree of compacting of
water-dispersible powders before shipment to tropi-
cal countries is made, or the accelerated storage test
should include a weight treatment as used in the
tropical storage test.

Cumulative suspensibility test using the beaker
method. The cumulative suspensibility ofDDT 50%
WDP was determined before and after different
storage conditions using a fractionation method.
The results are shown in Table 3.
Compared with the normal, the WHO tropical

storage and the AID accelerated storage methods
increased the sedimentation of the DDT suspension
and decreased the percentage of powder suspended.
Compared with the tropical storage method, the

accelerated storage method showed more sediment
at various intervals. This indicates that the acceler-
ated storage test is a better indication of the storage
properties of the powder.

The aggregation index of DDT 50 % WDP before
and after different storage conditions. The aggrega-

tion index was determined before and after the WHO
tropical and AID accelerated storage tests, and
before and after storage at different temperatures
(Table 4, Fig. 2-6).

AGGREGATION
AND AFTER

TABLE 4

INDEX OF DDT 50% WDP BEFORE
DIFFERENT HEAT TREATMENTS

Surface area (cm2) Aggregation
Treatment index

Aggregates a Ultimates b (M)

Normal 29.0 27.4 1.2

50°C, 2 hours 30.8 29.3 1.2

Tropical, 54°C,
weight added,
24 hours, WHO 48.5 35.2 10.6

Accelerated, 70°C,
2 hours, AID 42.5 28.3 11.4

90°C, 2 hours 103.0 49.0 43.0

a The area between lower curve " without surfactant " and
the X and Y lines.

b The area between upper curve " stirred with surfactant"
and the X and Y lines.
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FIG. 2
AGGREGATION INDEX OF DDT 50 % WDP, NORMAL

AND AFTER STORAGE AT 50°C FOR 2 HOURS
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AGGREGATION INDEX OF DDT 50% WDP AFTER WHO
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FIG. 4
AGGREGATION INDEX OF DDT 50 % WDP AFTER AID

ACCELERATED STORAGE TESTS

FIG. 5
AGGREGATION INDEX OF DDT 50 % WDP AT 90°C

FOR 2 HOURS

80

0C
U-
0 60

e

U-

o 40

0

U 20

0.1 0.2 03 0.4 0

Diameter in mm

0.1 0.2 0.3 0.4

Diameter in mm

c 80
0
I-

0

.5 60
iL

40

0

2

0

692

rU



STORAGE TREATMENT OF DDT WATER-DISPERSIBLE POWDERS

FIG. 6
EFFECT OF HEAT TREATMENT ON AGGREGATION OF DDT 50 % WDP

U Aggregation Index (")

Surface area (cm' of ultimates)

s Surface area (cm' of aggregates)

The results showed that the aggregation index
(in ,) increased in the following order: normal;
storage at 50°C for 2 hours; WHO tropical storage;
AID accelerated storage; storage at 90°C for
2 hours. Owing to the pressure exerted on the
powder in the tropical storage test, the latter resulted
in the formation of more aggregates and agglomer-
ates than did the accelerated storage. After stirring
with the surfactant, the powder subjected to acceler-
ated storage was improved considerably compared
with the powder subjected to tropical storage. Stor-
age at 90°C for 2 hours increased the aggregates and
agglomerates to a very high value, thus indicating
the severe effect of such heat treatment. It can be
concluded that the accelerated storage deteriorates
the surfactants and causes slight agglomeration,
but that the tropical storage causes agglomeration
and slight deterioration of surfactants. It is proposed
that the AID accelerated storage test be modified
to include, in addition to the 70°C heat treatment
for 2 hours, the application of pressure on the
powder as specified in theWHO tropical storage test.
The deterioration of surfactants and the agglo-

meration of DDT 50% water-dispersible powder

after different heat treatments were studied using
the WHO 325 mesh sieving test." This was done
after stirring the DDT suspension with a high-speed
stirrer for 10 minutes, with and without the addition
of extra surfactant. The results are shown in Table 5.

Tests for the normal powder and for the powder
stored at 50°C for 2 hours showed that the per-

centage of powder passing through the 325-mesh
sieve was not affected by stirring, whether surfactant
was added or not. The WHO storage at 54°C with
weight for 24 hours resulted in the formation of
agglomerates and in slight deterioration of the sur-

factants; the addition of extra surfactant and stirring
corrected the sieving properties of the suspension,
but not to the extent of those of the normal powder.
The AID accelerated storage at 70°C for 2 hours
without weight showed the formation of some

agglomerates; these were corrected considerably by
the addition of extra surfactant and stirring. This
is proof that the AID test forms a small amount
of agglomerates and damages the surfactants more
than the WHO tropical storage test does. The tropi-
cal storage test produces more agglomerates than
the accelerated storage test. Storage at 90°C for

120
50 -

40 90

601

30

0~~~~~~~~~~~~~~~~
Normal 500 C, 2k 540C weight, 700C, 2h 900C, 2kh

24h, WHO AID WHO 7161~
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TABLE 5
WHO 325-MESH SIEVING TEST OF DDT 50 % WDP AFTER

STIRRING, WITH AND WITHOUT SURFACTANT

Percentage Percentage
Treatment passed after passed after

(no surfactant) Triton X-100

Normal 97.6 99.0
97.0 99.5

Heated to 50°C, 2 hours 97.5 98.0
96.0 99.0

WHO Tropical, 540C, weight 93.9 89.0
added, 24 hours 92.0 90.0

AID Accelerated, 700C, 82.0 94.0
2 hours 81.0 95.0

Heated to 900C, 2 hours 61.0 77.6
62.0 76.5

2 hours results in higher agglomeration and deteriora-
tion of the surfactants.
The results of the agglomeration and deterioration

of surfactants ofDDT 50% water-dispersible powder
were confirmed by suspending 0.2 g of the heat-
treated samples in tap water and stirring with a

high-speed stirrer for 10 minutes, with and without
the addition of surfactant, using about 0.02 ml of
surfactant. An aliquot of about 0.1 ml of each
suspension was placed on a slide, diluted with 0.1 ml
glycerol, and mixed. The slides were covered and
each suspension was photographed, using a Zeiss
Ikon photomicroscope, with the following settings:
illumination VIII, 3, objective 10, optivar 1.6, 6.3 X
and a green filter (Fig. 7).
The distribution of the particles and the presence

of agglomerates or aggregates in the photomicro-
graphs of the heat-treated samples agreed with the
results obtained by the aggregation index and siev-
ing methods. It can be concluded that the AID
accelerated storage test provides a good indication
of the quality of surfactants used in the formulation
of the water-dispersible powder and of their storage
properties. The WHO tropical storage and wet
sieve tests show the effect of storage of the powder
under pressure and under tropical conditions, and
probably indicate the quality of fillers in the
formulation.
WHO and AID sieving tests of DDT water-

dispersible powders before and after different storage
conditions. The sieving properties of powders were

FIG. 7

STIRRED SUSPENSIONS OF DDT 50 % WDP a

A

1

2

3

4

5

B

a Column A, with surfactant; Column B, without surfactant.
Treatment: 1, normal; 2, 50°C for 2 hours; 3, WHO tropical
storage 24 hours; 4, AID accelerated storage; 5, 900C for2 hours.

determined by using 200- and 325-mesh sieves.
The results are reported in Table 6.
The use of the 325-mesh sieve in the sieving tests

shows the amount of agglomeration after storage.
This is not the case with the 200-mesh sieve. To
obtain a powder with high suspensibility properties,
a 325-mesh sieve should be used. This will guarantee
a high-quality powder with a long shelf-life under
tropieal conditions. It seems that passage through
the 325-mesh sieve is necessary if a powder is to pass
the AID suspensibility test.
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TABLE 6
SIEVING TESTS OF DDT WDP AFTER STORAGE

Percentage passing 200-mesh sieve Percentage passing 325-mesh sieve
Sieving test

Normal Tropical Accelerated Normal Tropical Accelerated

WHO, DDT 50%a 99.4 96.5 99.2 87.4
99.0 95.0 98.9 89.5

AID, DDT 50 % 99.6 87.0 87.5 74.2
99.2 86.0 87.0 73.5

WHO, DDT 75%b 100.0 95.9 99.6 83.1
100.0 95.0 99.4 85.4

AID, DDT 75% 100.0 97.0 98.7 77.4
100.0 96.5 98.0 76.8

a DDT Factory, Egypt.
b Geigy, Switzerland.

TABLE 7
PAC WET SIEVE ANALYSIS OF DDT 50% WDP

Percentage passing
_eorml _o_
MeshNo. orma WHO AIDTropical Accelerated

100 99.8 84.6 88.7

140 99.6 83.1 85.2

200 99.2 82.6 82.3

270 99.0 82.4 81.6

325 98.5 82.2 80.9

was determined before and after tropical and
accelerated storage (Table 7).
Compared with the normal powder, the percentage

of powder passing through 100-, 140-, 200-, 270-,
and 325-mesh sieves decreased after tropical and
accelerated storage. More agglomerates were present
on the 100- and 140-mesh sieves after tropical
storage than after accelerated storage; however,
when the 270- and 325-mesh sieves were used,
more agglomerates were present after accelerated
storage than after tropical storage. This indicates
that the WHO tropical storage forms larger
agglomerates than does the AID accelerated storage.

* *

PAC wet sieve analysis ofDDT 50 % water disper-
sible powder. The wet sieve analysis test described
by the Pesticides Analysis Advisory Committees

The authors are grateful to M. N. Hassan, A. Kamel
and M. Fahmy, Soils Department, Alexandria Uni-
versity, Alexandria, Egypt, for their valuable suggestions.
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Transliteration
from Cyrillic characters

The " International System for the Trans-
literation of Cyrillic Characters ", set out in
Recommendation ISO/R9-1954 (E) of the Inter-
national Organization for Standardization, is
normally used in the Bulletin of the World Health
Organization for personal names, titles of publi-
cations, etc. However, papers accepted for
publication may contain names transliterated
differently, and if the original Cyrillic spelling is
not recognizable inconsistencies may occur.

For convenience the transliteration from
Russian according to ISO/R9 is given below:

Translitteration
des Caracteres cyrilliques

Le # Systeme international pour la translitt&
ration des caracteres cyrilliques )> presente dans
la Recommandation ISO/R9-1954 (F) de l'Orga-
nisation internationale de Normalisation est
generalement utilise dans le Bulletin -de l'Organi-
sation mondiale de la Sante pour les noms de
personnes, les titres de publications, etc. Cepen-
dant des articles acceptes pour publication
peuvent contenir des noms translitteres diff&-
remment et si l'orthographe cyrillique originale
n'est pas reconnaissable un manque d'unifor-
mite peut s'ensuivre.
A toutes fins utiles, la translitteration du russe

selon la recommandation ISO/R9 est indiquee
ci-apres:

Trans- Trans-
Cyrillic fitratom Cyrillic ftratom
character Rsfirom Examples and remarks character fruiman Examples and remarks
Caract&re Trans- Exemples et observations Caract6re Trans- Exemples et observations
cyrillique iTtration cyrillique Ttranson

du russe du russe

A, a a Apec = Adres Y, y u YTPO= Utro

B, 6 b Ea6a = Baba (I, 4) f (IH3HKa = Fizika

B, B V BbI = Vy X, x h XHMHUeCKUH = Himiceskij

r, r g rnaBa = Glava Lt, IA c LUeHTpaIbHbIr= Central'nyj
ronIoBa = Golova I, q 6 'acbi = Casy

d ,Aa = Da W11, n s WiKoJia = Skola
E, e(e) e (e) Eu = E96e LU, m sc lleKa = S6eka

)K, )K z WypHan = Zurnal (medial, "or" In modern Russian, where

3, 3 z 3Me3Jta = Zvezda medial) "ou" sometimes replaces medial b,
transliteration is still ".I'I, H i HJJH = Ili b, 'b En russe moderne, oui le ' rem-

, i j -blU, -HU, -on = -y;, -ij, -oj place quelquefois le 'b medial, la
translitteration reste

K, iK k KaK = Kak (final) (Not

11, n J1Yo6HTb = Ljubit' literantse-d.

M,PM m My>i= Muz Non trans-
H, H n HHICHHL = Niznij littere.)
0, 0 o 06uecTBo Obskestvo bl, bi y BblJ = Byl
n, n p HepBbIi - Pervyj b, b 'or' 'oul MaJleHbKH4i = Malen'kij
P,p r Pbi6a Ryba 3, 3 e 3To = Eto
C, c s CecTpa = Sestra 10, to jiu lWHbMl = Ju2nyj
T, T t ToBapHu = Tovaris , 51 ja qIgi"o = Jajco

Cyrillic e to be transliterated by e only when the diacritical appears in the original. Le e cyrillique ne doit etre translitter6
par e que lorsque la diacritique apparait dans l'original.


