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Introduction

The purpose of the technical notes that follow is to keep Informed all persons more
directly interested of the preliminary regults of technical activities of whatever nature,
that constitute a spacific item of informatlon, elther at a polnt of tlme, or &5 &
conclusion of & single cycle of observaticns, on the activities of the WHO Project IR«QL72.

This is the first issue of a series that willl appear at intervals of approximately =ix
montha. In this first lssue, therefore, a sumnary of the study protocol and of the activitles
that have been carried out from the beginning of the project in April 1970 up until the
present date is also inoluded, for easier reference of the readers.

Although the work described in each of the notes would not have been posaible without
the co—ordinmted effort of all the staff participating In the project and of the national
staff, the initials at the end of ench note indicate those persons that have contributed
more apecifically to the work and 1ts presentation in the note,

The reproduction of the notea in the present form does not constitute 2 publicatlon.
However the content of some of the notes may be published at a later date whenever warranted
in appropriate scientific journals in gecordance with WHO rules.

Full acknowledgement 1= given to the Federal Government of Nigeria, to the Government
of Kano State, to the local authoritles and to the natlional ataff participating In the
project TR-QL72 for their material and technical asslstance and for all the factilities they
nave offered for making the work of thig field research project posgible.

The WHO Regional Office for Africa is giving full support and assistance to thie
inter-regional project.
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WHO staff participating in Project IR-0172 and
. 1list of staff who contributed to the Technleal Notes of this iasue
. Under the general dirsction and co-ordination of the Director of thé Division of Malaria

Eradication, the Project Director (Dr S.P. Ramekrishnoan) and the fleld staff of Project
TR-0172, the staff of the Diviasion of Malaria Eradication (ME) and of the former Division of
Research in Epidemiology and Communicatlon Science (RECS)L and of the unite of Twmunclogy {1vmM)
and of Vector Blology and Conirol (VBC) participate in a collaborative manner to the planning,
development and evalustion of results of the fileld research project.

The staff members who contributed to the present issue of the technleal notea are!

Inltials Name Symbol
A.R.E. Dr A. Roasi-Espagnet SHS

D.T. Mr D. Thomms IR- 0172
E.R.C. Mr E. Ramos Camacho " IR-0L72
G.G. Dr ¢. Gramicoia MEA

G.R.5. Mr G.R. Shidrawl IR- 0172
J.L.C. Mr J.L. Clarke formerly IR-0172
J.R.B. Mr J.R. Boulzaguet IR-0172
J.3. Mr J. Storey IR-0Q172
K.D. Dr ¥, Dletz SHS

L.M. Dr L. Molineaux 8HS

F.L. M P, Jietasrt formerly IR-0172
R.L.C. Dr R.L. Cornille IR-0172
5.B. Mr 3. Brigger IR-0172
5.M. IDr 8. Mandel SH3S

5.B.R. Ir 5.F. Ramakrishnan ‘ IR-0L72
T.M. Dr T. Matpushima TR-0LT2
T.5.A. Mr T.3. Ashkar IR-0172

The revisors of notes, whose comments are attached are:

AW.A.B. Dr A.W.A. Brown vRe
D.F.R. Ir D.F. Rowe IMM- 0006
w.P.F. br W.P. Faulk IMM

Editors of the Technical Notes

Dr . Oramiccela, MEA
™, Dr L. Molineaux, SHS

1 Following an Internal re-organization, the Diviaion of RECS was merged with the
Division of (HS to form the Division of Strengthening of Health Services (8HS3),
on 7 August 1972.
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1. A STUDY OF THE EPIDEMIOLOGY AND CONTROL OF MALARTA
IN THE AFRTCAN SAVANNAH, KANO STATE, NORTHERN NIGERTA

OBJECTIVES OF THE FROJECT AND QUTLINE OF THE DESIGN OF THE FIELD STUDY

(8.P.R., G.G., A.R.E., K.D. and L.M.) -
Vaﬁw £
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i
I,  INTRODUCTION Moling gu g

Even when global malaria eradication was adopted as a goal by the Eighth World Assembly
in 1955 it was recognized that further studies would be required for eveolving a methodology
for controlling malaria suitable for application under African conditions. The 14th, 17th
and 20th WHAs have drawn attentlon to the need for undertaking intensive studies to solve the
problem of malaria in Africs.

Whereas some suacess has been obtmined in interrupting transmisslon in the foresi area
of Africa, where A, gambiae A prevalls, all attempts in savannah areas have so far fallen short
of expectations, Including a project in Northern Nigeria (Kankiys), using & mathematical model,
in 1967-1969, However, some information and experience were obtained which indicated where
improvements were necessary in order to pursue the gtudy .

In order to approach the problem in a rational way it was proposed that WHO undertake a
quantitative study of the dynamics of the various epidemiclogical factors involved in the
transmisaion of malsrism as well as a quentitative evaluatlon of the effectiveness of the
application of different methods of malarla conirol singly or In combination. Such s study
is expected to provide the methodology necessary to improve projeciicns regarding the results
of these - and other - methods of malaria control in various epidemicioglcal situations.

II. OBJECTIVES

The general purpose of the project 1s to study the feagsibility of controlliing malarie in
the African savannah. To approach this problem in a rationel manner, two general objectives
were consldered, 1.e.:

(a} the quantitative study of the dynamics of transmission of the prevailing
FPlammodial infeetions, and

{p) the quantitative assessment of the effectiveness of different methods of
antimaiarial intervention mpplied singly and in combination.

To fulfil these objectives the study 1s attempting the followlng:

(1} he development of an epidemiometric/mathematical model of malaria tranamission to serve
the purposes of the study and to be used later on as a component of s declsion model necessary
to raticnhelly plan antimalasrial programmes.

(2) The implementation of a field project intended to investigate:
{a) +the pattern of natural malaris endemlcity in selected villages in an

area of the African savarmnsh, and

(b) the impmct of mpecific methods of intervention (namely intradomiciliary
application of an insectlclde singly or in combipation with antimalariel
drugs) on selected components of the transmission cycle.
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{3) The testing of the model using:

(a) data from previous observations or from the literature and

(b) data from the fleld project in (2) above obtained before (base-line
phase) and after intervention. '

In developing the model and planning for the field project emphasis has been on:

(a) the Btudy of those components o the transmission cycle that
are modlfiable by avellable methods of lntervention;

{b) the clarification of the relationships between entomological and
malaricmetric varliatlons;

{c) the ldentification of the critical levels of certain important
components In the transmission cycle at which detectable changes
of infection incldence are produced;

{d) the specific antimalarial impact of single intervention measures
vwhose asszoslation 1s contemplated in routine programmes as well as
on the overall, perhaps synerglistic, effects of these measures when
used together;

(e} the immunclogical changes produced in the ebsence or near absence
of antigenie stimulation.
It 1z expected that the project results will provide:
(a) further insight Intoc the epldemiclogy of melarial infections in
the Africen savannah;

(b) specific knowledge on the effectiveness of individusl methods of
interventlon:

{¢) a more rational basis and more suiteble tools for planning a strategy
of control approprlate to the existing conditions in real life
programmes end for predicting and evaluating their results.

ITI. QUTLINE OF THE DESIGN OF THE FIELD STUTH

1. The aros

The study takes place in the Distriet of Garki, Keno State, Nigerla. The District Is
located to the north-east of Kano.

The area was selected on the basls of the following cerlteria:

(a) location in the Sudan-type savannah of Africa;

(b) population of about 50,000, with a relatively low density, i.e. distributed
over an aree sufficlently extended to minlmize the effects of mobllity durlng
the control phase;

(c) predominance of A, gsmbiae B,

(d) high level of malarial endemicity {overall parasite rate of 50%, or above,
during the transmission season);

(¢} absence of any previous systematic application of antimalarial measures;
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{(f} nc developmsnt of health or other services expected for the duration of the
projJect; )

(g} expected co-operation of the population.

The population 1s made up malnly of Hausa and Fulanl. The settled population llves in
family oompounds, lnoluding a varimble number of mestly round huts; compounds are either
compactly grouped {mostly Hause) or scattered, (mostly Fulani). A village may inelude both
types of compounds. )

Agriculture and cattle raising are the main economlc amctivities of the mettled population;
the second activity belongs mostly to the Fulanl. In addition, cother Fulani groups migrate,
with their eattle, through the diztrict and bulld temporary huts.

There 1& usually no permanent surface water In the district; +the only river is the
Jankars, forming the south-western border of the district. It dries up more or less completely
in the dry season, forme marshes in the wet season; deep wells - one per village or per small
group of villages - are umed throughout the year.

The map (Flg. 1) shows the distribution of villages In the district, the location of the
viliages selected for follow-up (see 2) and the areas covered by the various antimalarial
measures (see 2, 3, 5).

2. The villages selected for follow-up

Table 1 shows the villages that have been selected for follow-up, the number of compounds
by type, thelir population, the type of obaervations made and the type of treatment applied.
The selaction of these villages snd their allocation to the varlous treatments, with the resui-
ting subdivision of the area, was determined by a comblpation of prinelples and constraints:

2.1 The village 1s studled longitudinally as an epidemiclogic unit, without, however,
disregarding the fact that it 1s not isolated.

2,2 @iven the avallable estimates of the age structure, birth rate and expescted attritlon

rate of the populstion, and estimates of the expected changes in prevalence and incidence, 1t
waz congldered desirable, from a statistioal point of view, to have an initial population of
2,000 persons in each treatment group, or a total of 8,000 persons for three treatments (see 5)
plus & control proup. This wag also the number that could be covered by the parasitologic
BUT'VEYS.

2.3 The night-bite collection could be conducted in 8 villages only and had to be limited to
thelr compact part; 8 is also the smallest number which allows replication in each treatment

ETOUpR.

274 Eight clustewxs, of 2 to 4 villages each, including approximately 1,000 persons per
eluater, were selected as "follow-up units". They were selected throughout the diatriet, in
order to Include &= much as possible of the avallable differences in intensity of transmisslon,
The three largeat villages, Oarkl, Owarzo, Kargo, were excluded.

2.5 The densitiea of A. gambiae and A. funestus were used, es indleators of the intensity of
transmizsion, to rank the selected follow-up units. 1 of the first 4 and 1 of the last 4 ware
allocated to each treatment, (ses Flg. 1).

2,6 The immmologic follow-up could cover 3000 persmons and is restricted to the 2 fellow-up
units receiving treatment Al (aee 5) and one untreated follow-up unlt,
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3. The phases and calendsr of the project

3.1 Preparation, September 1969 to September 1970: selection of the study area and of the
follow-up villages; +the drafting of study deslg n, protocols, forms and operation menuals;
the testing of fleld and laboratory activitles, including a preliminary parasitologic trial
comparing 4 metheds of examining blood films,

3.2 Pase-line, Ootober 1970 to March 1972: collection of base-line data in the viliages
selected for follow-up (see 2); implementation of preliminary insecticide and drug trials
{see 5).

»-> Intervention, April 1972 to October 1973: application of control measures (see 5),
covering the maln transmission seasons of 1972 and 197%; contlnuation of the epldemlologic
study in beoth the treated and untreated follow-up villages.

3.4 Withdrawsl, November 1973 to termination of the project: the epldemliologle study mey be
continued; measures will be taken to protect the study population against the consequences
of malaris epldemics which might follow the end of the intervention.

4, The variables measured

In each village zelected for a given type of observation (see Table 1) the following
variables are measured:

4,1 Meteorology: precipitation, temperature, relative mmidity, by continucus recording.

4,2 Entomology

4,2,1 Night bite collection (NBC): every 2 wecks in the wet ceason, every 5 in the dry
2@ason, Iln 2 indoor and 2 outdoor stations, for e total of 8 human-balt-nlghts. Anophelines
are Jdentified, counted and dissected for Christopher's stages, slgns of prlor oviposition
(Detinova) and sporozoites.

4.2.2 Pyrethrum spray collection (PSC): every 2 weeks on the morning following NBC, in

fixed huts rendomly selected at the begilnning. Anophelines are identified and counted, females
are classlfled by abdominal atages and dissected for sporozoites. Two further examinations

are made at selected times: identification of blood meals by the precipitin test; chromoszo-
mal ldentificatlon of species of the A, gamblae complex.

4.2.3 Exlt-trap collecticn (ETC): at the same time as the NBC {in fixed huts), Anophelines
are ldentified and counted, females are classified by abdominel stages.

b.2.8 Qutdoor resting collections (ORC): every 2 weeks, on the same day as the P3C, in
fixed artificial shelters, within compounds and outside. Anophelines are identified and
counted, females are classifled by abdominal atages.

Remnrk
No hut is used as a catehing station for more than one sampling method (NBC, P2C, ETC).

4.3 Demographic - parasitologic surveys (DF)

The survey covers, in prineiple, the total de facto village population, every 10 weeks,
Age 1= estimated mt registration; births, deaths, arrivals and departures are recorded, A
thick blood film is collected and examined for 200 microscopic fields in 4/5 of the ceses,




ME/TN/72/1
page 9

for 400 fields in a systematic sample of 1/5, and the numbsr of fields found positive for
P. falciparum asexusl forms, P. falciparum gametocytes, P. malariae and P. ovale, rezpectively,
is recorded. ' ‘

In addition to the DP surveys, local residents are employed as itinerant collectors of
data on births, deaths and migration, Alsc in addition to the regular DP surveys, the infants
excluded from mass drug adminlistration (see 5) undergo a supplementary parasitologic examine-
tion in each interval between successive DP surveys; they are thus examined every 5 weeks.

4.4 Immunologlc and hasmoglobin surveys (IMM, HB)

The immmnolegle survey covers, in principle, the total population of the villages selected
and is sdded tc the DP survey twice a year, shortly before and around the end of the main
transmission season, Bloed is collected from a fingerprick inte heparinized tubes and on filter
papers. The following serologle examinations are performed: levels of lmmunegleobulins G and
M, precipitin test with a P. falclparum antigen, fluorescent antibedy tests with P. falciparum
and P. malariae antigens, indirect haemagglutination test with a P. knowlesi and possibly also

a P. falciparum antigen.

The red blood cells from the immunologlc surveys are used to determine the haemoglobin
types of the perscons included.

B The three control strategies applied

Three control strategles are applled:

5.1 In area B: intradomiciliary propoxur (2 g/me) for three rounds, at intervals of 2 months,
covering the main transmission season.

5.2 In area A2: propoxur plus mass drug administration, of sulfalene-pyrimethamine, (exclu-
ding infants between birth and their first detected parasitesemia, who are used as lndicators
of residual tranamission), at a frequency (every 10 weeks) expected to enhance significantly
the effect of propoxur on transmission and applicable to a moderately large (about 15,000)
population. Computer simulations comparing the two feasible frequencles (every 10 and every
5 weeks), under a wide range of conditions, showed no significant difference in outcome; the
lower frequency was, therefore, adopted.

5.3 In area Al: propoxur plus mass drug administration at high frequency (every 2 weeks in
the main transmission season, every 10 weeks otherwlse) plus a larvicide {Abate) during the
transition from the wet to the dry season,

The primary objective of treatment in area Al Iz to allow the study of the immuncloglc
variables uder conditions of minimal sntigenle stimulation; the primary objective of
treatments in areas B and A2 and the secondary objective of treatment in area Al, iz to study
the effect of specified controel measures upon factors of transmission.

Propoxur and Abate were selected as the most efficlent insecticlde and larviclde available;
a preliminary insecticide trial was conducted, which included amecng lts oblectives the
selection of the appropriate frequency of spraying. Por mass drug administration, sulfalene-
pyrimethamine 1s expected Lo be more acceptable to the recipient population than the standard
chlorequine-pyrimethamine; a preliminary drug trial was conducted, to compare the twoe drug
combinatlions in terms of clearance of P. falciparum trophozoltes from the peripheral bleod,
end of immediate gide-effects,

Table € ghows the number of villages and the population included in each of the treated
areas, and in the untreated control villages.
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6. Recording, storage and retrieval of data

The data (observations and treatments) are recorded on precoded forms end stored on tape
with their precise co-ordinatea (place, time, individual person, or mosquitc, when applicable),
allowing, in the analysis, alternative grouplngs over time, space or population, the study of
the relaptionghips between the different variables at different levels (e.g. & given age and
sex group, the follow-up units treated in a given way, etc.) end the extractlon of the longl-
tudinal histories of different types of wilts (e.g. perscna, villages, etc.).
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NOTES ON TARIE 1

(1} €,5 = The number of compounds registered in the compact and seattered parts of the
village, respectively, at the initial DP survey, exeept for Nasakar (218). In
addition, 14 compounds, distributed among 9 villages were not regiatered as
either C or 3.

(E) The number of persons from whom a blood fllm was colleected at DF survey 53 between
brackets: the reglstered population at that survey. Some "absenta", included in the
gount, may, on the basis of subsequent information, be reclassified as "moved™, and
exeluded.

F, T, RH precipitation, temperature, relative humidity.
PEC = pyrethrum spray collection.

NBC night blte collection.

ETC . exit-trap collectlon.

ORC = outdoor-rasting collection.

DF demographic and paraslitclogic survey.

I immmnologic msurvey.,

HRE haemeoglobin type.

P starting 6/71, T and RH starting 11/71.

3ee section 2.
Village added at survey 5.

At DP survey 4; 33 new compounds were bullt between surveys 3 and 4, to mccommodate
a group of permanent immigrants.

NBC (&ETC) limited to the compact part, PSC divided between the compact and scattered
parts,




Number of villages and population, by ares

Table 2
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Area (1) Number of villages Population
Al 6 1,810 (2)
A2 5S4 14,129 (3)
B 104 32,828 (3)
c 5 1,861 (2)

(1) Al and C are limited to the corresponding follow-up units;
A2 and B include the corresponding follow-up units and other
villages trested ln the same way.

(2) Reglatered population at DP survey 5 (see I1II1.5).

(3) Eatimted total population of the treatment area, based on

the DF survey for the follow-up units and, for the remainder,
the population reported to the Dietrict's head, for tax
collecting purposes.
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2. Technical Note No. 1

HEIGHT OF THE CHMILDREN IN THE STUDY POPULATION
(by S5.B., J.5. and D.T.}

,.67;)‘016#‘]( Cliy Vo npas
| .

With the objective of obtaining 2 rough crosscheck on the recorded age of the children
in the study population, the helght of all chllidren of age 1-14 was recorded during the
initial registration, i.e. survey 01, in November/December 1970. The child, standing on
the ground, was measured from heel to top of the head with a wooden, folding "carpenter’'s
measura”, The recorded age was the age stated by the respondent, except that the regiatrars
ware encouraged to adjust ages which were obviously incorrect.

Of the 5468 persons registered with recorded age, 1795 were children of age i~14% vears,
and of these, 1727 had their height recorded. However, 27 measurements deviated grossly
from the expected, and were assumed to be erronecus. The results for the remaining 1700
ghlldren are presented in Table 1.

A comparison with the growth curve of North American children obtained from Stuart and
Stevenson (1959), as shown in Figure 1, indicates that the measurements have a reasonable
degree of conaistency, although the mean height in all ages is lower for the children of the
study population than for the American children, The difference ls particularly proncunced
in the ages 11-14 yemrs, but this might be partly ascribed to a tendency to "Jump" to an
alleged age of 15 years when the puberty growth iz developing. The ages below 15 years may
thus be deprived of their tallest individuals, A similar selectlon of the most mature
children might take place for those who are sent to Koranlc acheools in the dry season - and
who were therefore not at home during survey 01,

The standard deviations of 5-8 om of the height within each age (Table 1) were
approximately twice as large as the correaponding standard deviations for the Amerlcan
ehildren. One obvious reascon for this was the relative inaccuracy of the recorded age of
the study population, which is elearly indicated by the irregular number of children in
each sge. Certain ages such as 3, 10, and 12 years, are "preferred” while others, such as
1, 9, and 11 years, are "awilded", While this =mystematic tendency to prefer or avold certaln
ages would not necessarily affect the mean height of the ages, it certainly increases the
standard deviation as compared with the standard deviation of a group of children of
1dentical (exact) age, This is not to say, of course, that there might not be other reasons
for greater, individusl variation in growth among the chlldren of the mtudy population than
among the Amerioan children,
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Table 1

Number of children measured, mean height
and standard deviation, by =sge.

Mean
o | it | el | Jomer

1 98 69.8 4.7

2 115 77.2 7.0

3 208" 85.0 7.8

4 165 96.3 8.1

5 192 105.0 8.8

6 182 113,8 T.3

7 185 120.7 7.6
8 120 124.6 7.1

9 81 128.1 7.1
10 118 134.3 T4
11 L3 134.0 6,1
12 93 140,8 6.6
13 ke 14%,8 5.6
14 54 14k, 7 7.9
Total 1700 - -
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FI1G. 1
COMPARISON OF AGE SPECIFIC MEAN HEIGHT OF 1700 CHILDREN FROM
GARK! DISTRICT, KANQ STATE, WITH THAT OF A
GROUP OF NORTH AMERICAN CHILDREN

NORTH AMERICAN CHILDREN

P
# CHILDREN OF THE STUDY POPULATION

~

! H ] ] | | ] ]
6 7 8 9 0 11 12 13
YEARS OF AGE WHO 20688
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2. Technical Note No, 2

ESTIMATION OF SFRAYARLE SURFACES

(bySB.,PL..TM.a.n ?@%gu C
\6\’0 Ly e ﬂtﬂr Q. MADS mec &

Faor the purposaes of the prnpqﬁ&r {OMa-33) trinl, 55 randomly selected compounds in Keaya
and Magheme villages of OGmrki Distriot were examined with regard to aprayable surfaces, The
main findings were as follews: The average compound consisted of 3.% huts with walls, 4.2
granaries, and 1.1 shed, 7The average total sprayable surface was 117 m2 of which the hute
accounted for BO¥, the granaries 0%, and the remaining 10% were equally divided between the
gheds and the furniture. The variation in surface area from one compound to another was very
considerable (2D = 89 m€) and was caused to a large e¢xtent by variations in the number of huts,
rather than by variations in the aize of the huts. The average sprayable surface of a hut
was 28.5 m@ (3D = 6.24 m2), but if this was increased with the surface of the furniture, and
of the granaries and sheds belonging to the hut, it came to 35.8 m2 (SD = 6.7 m2). This
latter measure was used in the trial for the allocation of daily workloads to the spray squads.

In preparaticn for the spraying operations to be atarted in May 1972, it wea decided (1)
to inelude in the geographical reconnalssance work a count of the number of walled huts in
each compound (in areas A and B), snd (2) to confirm the findings from Keya and Masheme in
five villages rardomly selected from areas A and B. The following is a report of this inves-
tigation, for which the field work wams carried out on 7 - 10 June, under the direct super-
vision of two WHO Sanitarians.

The tentatively defined area A and B of the prodeotl, which has later on been largely
confirmed as regarda the sreas within Garki Diatrict, inoluded then 6564 compounds according
to the latest available data. The villages were selected with probability acoording to the
number of compounds, o that each compound had an equal chance of being selegted. One village,
Gyartal, had only six compounds, so this sample was supplemented with 24 compounds from nearby
Dakideka. Two other villages, Garki itself and Duhuwa Tunbi, were too large to examine
completely, =0 30 compounds were selected in each of them by systemstic eampling.

The results shown 1n Table 1 immediately confirm the expectations derived from the
propoxur trial, i.e. that the varistions in average compound aize are considerably larger
than the variation= in total area divided by the number of walled huts. The resultx alsc
con{irm what hms been a general impression within the field team, thet the entire Garki
district 1s relatively homogenous with regard to the structural pattern of the compounds.

However, there is a tendency for the scattered compounds to be larger than those in the
grouped parts of the villmges, The mean sprayable emrea for the scattered compounds in the
sample was 126.2 m? as agatnat 121,1 m° in the grouped compounds, and the mean area per walled
hut was 37.7 m2 as against 33.5 12 in the grouped compoundsx. In the sample this difference
was statiztically sipgnificant, as shown In the analysis of variance below, based on the dis-
tribution of compounds according to (total area)/wslied huts.

1
Both areas to receive insecticldal spraying of Internal surfaces of compounds with propoxur,

but the Inhabltants of area A to receive, in addition, mass drug administrstion.
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Table 1
Summary of the measurements
Number of ' Average area per
Name of village Total
eompounds walled Area compound | hut
‘ huts
Compact (grouped) parts:

Garki 29 103 3369.8 116.2 2.7

Dakidaka 24 75 2627.4 109.5 35.0

Dubuwa Tunbi 25 1o BLE 3 137.8 3.1

Scattered paris:

Ungwar Gurnbi 34 103 4§121.8 i21.2 40.0

Rairal (Dususu) 18 7h 2581.8 141.8 34,5

Gyartal & 17 645.4 107.6 8.0

Total 136 476 16761.5 123.2 5.2

{Kaya and Masheme) (58) (180) (6437.0) | (117.0) (35.8)

Table 2
Distribution of the 1% compounds according to village,
type of village, and total aprayable mrea per walled hut
(e ares Duhuwa | Daki- A1l Rai | U, A1l

per hut (Jarki |[Tunbi dake grouped Gyartal | rai | Gunba | scat. | Total
15 - 18.9 1 1
20 - 2 1 5 5
25 - ) 1z 1 > e’ 7 19
30 - 1z 12 g 33 1 Y 5 10 4%
38 - 6 5 T 18 1 11 T 19 37
40 - 1 2 4 2 1» 15 19
45 . 2 2 1 4 5 7
hO - X 1 1
85 - 59.9 1 1 2 2 2 4
Total 29 25 24 78 6 18 | 34 58 136
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Analysis of variance. (Origin = 32.5 m€, unlt = 5 m2)
Source of variamtion Sum of =q. | a.f. variance F
Between compounds within a 236.9 1%0 1.8z
village™ ‘
Between compmct villages 6.1 2 3.05 not significant
Between scattered villages 13.8 2 6.9 2.5% ¢P <1%
Between the group of compmot 26.2 1 26.2 very slgnificant
and the group of scattered
villages
Total 283.0 135 2.10
L
compmct villages, var. = 1,96 and scattered villages, var. = 1.63
Table 3
Distribution of the 136 compounda acoording to village,
type of village, and number of walled huts
Number Compact Baattered | Total per
of D. Daki- | Total | Gyar | Rai (U. Total | (1)+(2) cent
huts Garki Tunbi | daka | comp. | tal ral [Gunbm | scat.| no.|® K + M¥
(1) (2)
1 4 1 ) 9 1 1 3 5 13 | 10 18
2 B 5 5 18 1 4 15 20 3] 28 29
2 6 6 g 21 2 3 & 11 32| 24 25
k 2 ) 1 7 2 3 3 8 15 | 11 y
5 5 L 1 7 3 L T 14 10 13
6 1 ) 3 9 2 2 4 13 10 2
T 2 1 3 1 1 2
8 2 r 1 1 2 i
9 - - 2
10 {+) 1 1 2 1 b 3 z 2
Total 29 25 24 78 & 18 34 &8 136 | 100 100

*
the comparative distribution of the 55 compounds in Ksya and Mmesheme.
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The number of walled huts per compound vary widely, as seen from Table 2, although the
differences from one village to another hardly attain statistical significance, nor do they
show any syetematlic trend between compmct and scattered villages. The mean number of hute
per compound was 3.6 In the compact parts and 3.3 in the scattered, overall 3.5.

Conclusions

The investigation has confirmed the main findings from the propoxur trial:

1. The total asprayable surface per compound is in the order of 120 m2, but the variation
from compound to compound snd from village to village is too wide for thia estimate to

be useful, except for overall planning of factors such as persconnel, transport and
insecticldes.

2. The sprayable murface of a compound divided by the number of walled huts 1z 25 me,
38 m® in the scattered parts and 3% m? in the compact parts. This i1s a falrly precise
estimate on which to base the programming of spraying and the day-to-day allocation of
work-loads among squads. The prior knowledge of the number of huts per compound will
allow for this allocation to be done with less than 5% error in the estimated surface
to be sprayed by one squad Iin one day.

The difference in sprayable surface betwsen compact and scattered parts has already been
taken intoc account in the tentative estimates of work-lomdsz In the two types of villages.
The difference 1s mentioned here only becmuse 1t will be relevant when calculating the
application per m2. This azssumes that the field records keep the two typee of village
separate.







