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Abstract

Present situation of insect pests of sorghum and pearl millet in West
Africa is summarized. Notes on distribution and host range of parasites,
predators and pathogens are presented and the scope of biological control is

discussed. Among parasites reported from West Africa : Apanteles sesamiae

Cam., Tetrastichus atriclavus Wts., Pediobius furvus Gah., Hyperchalcidia

soudanensis Stef., Sturmiopsis parasitica Curr. are major parasites of stem—-

borers and Tetrastichus diplosidis Crawf. and Fupelmus popa Gir. are of grain
midges. Ants, coccinellids, syrphids and bugs may prove useful as potential
predators. Surveys and further studies on insect pests and natural enemies

are suggested.

I - Introduction

In West Africa, sorghum (Sorghum bicolor (L.) Moench) and pearl millet

(Pennisetum typhoides Stapf. & Hubb.) are the major food crops occupying an

area of about 17 million hectares. These crops are damaged by a range of
insect pests. Efforts have been made to evolve suitable control strategies
in order to reduce the pest populations and thus the crop losses; viz. stem-
borers (Harris, 1962); grain midges (Harris, 1961; Coutin, 1970 a,b); millet
earhead caterpillars (Vercambre, 1978) and shootfly (Adesiyun, 1978)}.

x Presented at International Conference on Biological control of pests :
its potential in West Africe; held in Dakar, Senegal, February 9-13, 1981.
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At present, few cultural practices (partial burning of stems, dates of
Plenting etc.) are being evaluated for the control of stemborers. Similarly,
work on varietal resistance to the pests of sorghum and pearl millet is under-
way through ICRISAT's regional programme. It is proposed that the surveys
and biological and ecologicel studies on insect pests and their natural ene-
mies should be undertaken. This would help in future to plan an integrated
control where all suitable techniques could be used in a compatible manner

to maintain the pest populations below economic injury levels.

The objective of the present paper is to review the biocontrol research
in West Africa and to discuss its scope in controlling the major insect pests

of sorghum and millets.

I1 - Major pest species on sorghum and millets

The insect pests attacking sorghum and millets have been surveyed by
Risbec (1950) and Appert (1957) in Senegal and Mali; Forsyth (1960) in
Ghana; Ajayi (1978) in Nigerie, Bridge et gl. (1978) in the Gambia; Ndoye
(1979 2) and Gahukar (1981 a) in Senegal; Bonzi (1980) in Upper Volta and
Doumbia (1980) in Mali. Only the pests of economic importance are discussed

here.

(i) Seedling pests : Leaf feeding bectles and shootflies (Chloropidae,
Muscidae) attack these crops at seedling stage. Of the shootflies

identified in West Africa, only Atherigona soccata Rond. is a major

pest attacking sorghum, specially the late jlanted crops (Deeming,
1971; Adesiyun, 1978; Gahukar 1981 b).

(ii) Foliage pests : Young as well as old leaves nare eaten, throughout
plant growth, by a number of lepidopterous pests. Some are sporadic
pests and complete defoliation may occur in case of early attack;

viz. Spodoptera exempta Wlk., S. exigua Hb., Mythimna loreyi Dup.,

M. separata Wlk., Amsacte moloneyi Drc. During the prolonged

droughts, aphids (Rhopalosiphum maidis Fit.) invade young plants

of sorghum and cause some reduction in yield.
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(iii) Stemborers : The following stemborers have been recorded on grami-

naceous crops; some of them are important pests (Risbec, 1950,
1960; Harris, 1962; Breniére, 1971; Bonzi, 1977; Ndoye, 1977:

Doumbia, 1980).

Busseols fusca Fuller

Sesamia calamistis Hmps.

S. penniseti Tams and Bowd.
S. poephags Tams and Bowd.
S. cretica Led.

S. nonagrioides botenphaga Tams and Bowd.
Manga basilinea Bowd.

Acigona ignefusalis Hmps.

Eldana saccharina Wlk.

A description of life history of major borers and host plants has
been given by Harris (1962). B. fusca is a major pest of sorghum
and maize in most parts of tropical Africa. Whereas, S. calamistis
is a polyphagous pest distributed throughout East and West Africa.
Another important borer, A. ignefusalis prefers millet but also

ettacks sorghum and other cereals in West Africa.

(iv) Earhead pests : The sorghum midge (Contarinia sorghicola Coq.) and

millet midge (Geromyias penniseti Felt.) attack flowering heads and

can cause up to 100% yield loss. Biology of these pests has been
studied in Senegal and Nigeria (Harris, 1961; Coutin and Harris,
1968; Coutin, 1970 a). Since 1972, a complex of species including
Masalia spp., Raghuve albipunctells De Joannis; Raghuva spp., has

been noticed attacking millet (Vercambre, 1978). Recent studies in

Senegal confirmed that only R. albipunctella is a major pest in’

sahelian countries (Ndoye, 1979 b). The developing grains are
devoured by Heliothis armigera Hbn., Eublemma gayneri Roths. and

Pyroderces simplex Wsm. which sometimes may ceuse some losses.
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Various species of bugs, blister beetles, thrips, jassids, earwigs,
grasshoppers attack the crops during vegetative and flowering stages.
Detail studies are necessary on these insects to assess the yield
loss and economic injury levels.

Parasites, predators and pathogens on major pests

Parasites : A range of hymenopterous ané dipterous parasites have
been reported from West Africa (Table 1). The families of these

parasites are as follows :

Hymenoptera : Braconidae
Bethylidae
Chalcidae
Encyrtidae
Eulophidae
Eupelmidae
Eurytomidae
Ichneumonidae
Platygasteridae
Pteromalidae

Scelionidae

Diptera : Sarcophagidae
Tachinidae
Chloropidae
Phoridae

The review of literature indicates that very little information is
available on the estimation of efficacy of these parasites in the
control of insect pests in West Africa. In Nigeria, Harris (1962)
reported that 3 parasites (Apenteles sesamiae Cam., Tetrastichus

atriclavus Wts., Pediobius furvus Gah.) were effective in controlling

the larval population of B. fusca while Syzeuctus sp. was effective
against A. ignefusalis; even though the level of parasitism was only
10%. Furthermore, their population varied from year to year and from



e

M

73
one species to another.

Recently, Ndoye (1980) studied the biology of a bethylid, Goniozus
procerae Risb. which attacked less than 2% of the diapausing larvae
of A. ignefusalis in Senegal.

Coutin and Harris (1968) observed considerable reduction in millet
midge populations due to parasites. On sorghum midge, Eupelmus

popa Gin. was predominent in Senegal and Nigerie (Harris, 1961;
Coutin, 1970 a). Our observations during the last 3 years show that
Tetrastichus spp. and Eupelmus spp. are important in controlling
sorghum midge, but parasitism is usually low during the peak of pest
incidence. Their populations increase only at the end of crop season
when the pest incidence is decreasing and crop is already damaged.
Moreover, favourable climatic conditions and availability of flower-

ing heads play an important role in the fluctuations of parasite

populations.

In case of dipterous parasites, they are comparatively rare in West

Africa. One potential parasite is a tachinid, Sturmiopsis parasitica

Curr. which attacks stemborers. The role of sarcophagids, chloropids

and phorids as parasites is problematical since they are saprophagous.

Predators_: Predators like ants, beetles, bugs, syrphids and mites
attacking stemborers, grain midges, aphids and Amsacta larvae have
been reported from West Africa (Table 2). Among vertebrates, birds
are obviously important as insect predators; although their effective-
ness has not been studied yet. Similarly, behaviour of spiders and
chrysopids should be studied and perhaps their potentiality can be

measured.

Pathogens_: The most common diseases of insects are caused by
bacteria, fungi, viruses, protozoa and nematodes. Bacteria and
fungi have been identified from larvae/pupae of stemborers in
West Africa (Table 3).
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IV - Advantages and requirements of biological control

The development of pest management systems should be based on ecolo-
gical conditions (Huffeker, 19T4; Pimentel and Goodman, 1978). Natural
enemies play an important role in these systems (Delucchi, 1971; Hurpin,

1975) .

In biological control, esteblishment, multiplication and dispersal

on wide area of natural enemies are important steps. Such projects need
high initial inputs but can prove to be economical on long term basis;
since the control is self perpetuating. Using biological control, risks of
environmental pollution, development of resistance by pests to pesticides,
toxic effects in food chains, dangerous effects on pollinators and naturel
enemies etc. are avoided and natural balance is not disturbed. It is true
that 100% pest control is not achieved but the pest populations are main-
tained below economic thresholds. The biological control is successful,
particularly in the situations where repeated applications of pesticides
are required. Moreover, it can be made more effective by predicting the

pest outbresaks.

For successful biological control, correct identification of pest
species and their parasites/predators and recognition of cryptic species
or intraspecific entities are of utmost importance (Rosen and Debach, 1973).
As far as possible, surveys should be made for local parasites since the
relationships pests — parasites are stable. These collections may also
show distinct races or ecotypes which may be suited to particular host
or environment. After having confirmed the absence of local parasites,
potential parasites cen be introduced if they are (i) pest specific,
(ii) non plant breeder,(iii) not attacking other primary parasites. In
case of predators and parasites of introduced pests, they are to be

searched in the country of pest origin.



V - Possibilities of biocontrol in West Africa

Chemicals were tested against shootflies (Adesiyun, 1978); millet
earhead caterpillars (Vercambre, 1978) and grain midges (Coutin, 1970, a,
b). However, cost of pesticides, phytotoxicity, application techniques,
residues in grains and stalks are some of the problems which require further
studies. Cultural practices were suggested for the control of stemborers
(Harris, 1962; Adesiyun and Ajayi, 1980); midges (Harris, 1961) and millet
earhead caterpillars (Vercambre, 1978):; but socio economic problems may
hinder the practicability of some of these recommendations. For example,
destruction of borer infested stalks which are generally used for hut
construction and fencing by villagers. These few examples illustrate the

scope for biological control in West Africa.

(a) Transfer of parasites/predators within Africa

There is a urgent need to survey the parasitic fauna and to study
their biology, seasonal population fluctuations, potentiality in pest
control etc. Then the transfer of selected parasites/predators can be
implemented in the same ecological zones within West African countries.

In West Africa, parasites suffer in dry season due to climatic conditions
and the diapause of host insect. This breaks the synchronisation between
host and parasite. Few parasites attack diapausing larvae/pupae, but
parasitism is generally at a low level. Thus, there is a scope for intro-
ducing few parasites which should be able to undergo a resting stage along
with host insects and should be able to multiply quickly and produce a large

population when insects become active.

In case of midge parasites, potentiaml parasites exist in West Africe,
but they appear late in the season. Suitable conditions should be in-
vestigated so that they multiply during high pest incidence. This can
probably be done by growing early flowering varieties or alternate host
plants as one of the parasites, T. diplosidis is strongly attracted to
sorghum heads rather than to host insect, C. sorghicola (McMillan and
Wiseman, 1979).



The major midge parasites are :

(1)

(ii)

Tetrastichus diplosidis Crawf. — It is a larval-pupal endoparasite

recorded in Senegal and other West African countries.

Eupelmus popa Gir. - It is larval-pupal ectoparasite and probably a
hyperparasite through T. atriclavus. The first instar larvee feed

upon larvae whereas later instars attack pupae. Few larvae, after

feedirg upon one host, complete their growth upon plant sap.

The following stemborer parasites are important in East Africa (Mohy-

addin and Greathead, 1970) and are reported from West Africe; their use

can t

(1)

(iii)

(iv)

herefore be suggested.

Apanteles sesamiae Cam. - It is a gregarious larval endoparasite,

widely distributed in Africa. Even though it is attacked by hyper-
parasites : Ceraphron sp., Eurytoma sp., Platyerizotes soudanensis

Ferr., Pediobius homoeus Wtrst., it is quite suceessful in wet

areas. It produces a large number of adults from & single host.

Sturmiopsis parasitica Curr. - It is primarily a larval and occasion-—

ally a larval-pupal endoparasite. Although few hyerparasites havc
been reported (Epiencyrtus sp.) from Nigeria, it remains as an
efficient parasite due to synchronization of its life history with

that of B. fusca.

Dentichesmias busseolae Hein. - It is a solitary pupal endoparsasite,

widely distributed in East Africa, and well adapted to dry areas.
In West Africa it was found only in Nigeria on A. ignefusalis.

Pediobius furvus Gah. - It is a gregarious pupal endoparasite,

widely distributed in West Africa. It gets adapted to a wide range
of ecological conditions and produces many adults from one host

ingect.

76
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(v) Hyperchalcidia soudanensis Stef. - It is a solitary pupal endo-
parasite, adapted to drier areas. It has been reported from

Nigeria, Senegal, Mali, Kenya, Uganda and Cameroun.

Two West African stemborer parasites, G. procerae, T. atriclavus have

been reared in laboratory and were released in African countries (Bordat

et al., 1977.

In West Africa, little information is available on egg parasites. Five
parasites of family Scelionidae were recovered from lepidopterous pests.

Recently, one unidentified species of Trichogramme (Trichogrammatidae) has

been reported from Senegal attacking eggs of Raghuva sp. (Bournier J.P.
Pers. Commun.). The egg parasites are rare in East Africa; the possibility
of their transfer is therefore very less. In Ugaenda, ants (Tetramorium
guineense Fab., Pheidole megacephala Fab., Carciocondyla badonci Arnold and
C.emeryi Forel) were found responsible for more than 90% mortality of eggs
and early instar larvae of B. fusca and Chilo partellus Swin. (Mohyuddin

and Greathead, 1970) and of Eldana saccharina Wlk. (Girling, 1978). However,

this may hinder the host availability to egg parasites. Ants also attack
larvae and pupae of stemborers harbouring in o0ld stelks; therefore, their

potentinlity may be explored in borer control.

(b) Introduction of netural enemies

Effective enemies may be imported in West Africa to control either
target pest or species related to it or for the sime type of micro habitat.
These perasites should possess the qualities such as (i) high host search-
ing ability, (ii) high degree of host specificity or preference, (iii) high
biotic potential related to host, (iv) good adaptation to wide range of

environmental conditions.

Information on a range of parasites of some of the graminaceous stem-
borers from Asis is available (Bennett, 1965; Sharma et al. 1966; Reo
et al. 1971). Mohyuddin and Greathead (1970) discussed the potentiality of
some of these parasites and suggested introduction of following parasites
in East Africa due to their wide distribution, high biotic potential and
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wide host range. If satisfactory results are obtained, these parasites can
be recommended in West Africa.

(i) Apanteles flavipes Canm.
(ii) A. chilonis Munak.
(iii) Bracon chinensis Szep.

iv) B. onukii Watanabe

(v) Sturmiopsis inferens Towns.

Subsequently, first 2 parasites were bred on laboratory host insects
and released in Reunion and Madagascar Islands (Bordat et al., 1977).

Other introduced parasites tried in East and West Africa are :

(i) Tetrastichus israeli Mani

(ii) Trichospilus diatraese Cher. & Margh

(iii) Itoplectis narangae Ashm.

The eulophids, T. israeli and T. diastraeae may not be effective since they

are potential hyperparasites Pf tachinid parasites (Bennett, 1965).

The effective parasites/predators, particularly Trichogramma egg
parasites, may be imported from other continents and tried in West Africa.
The pathogens whose commercial preparations are available (for example,

Bacillus thuringiensis Berl), may be used against lepidopterous pests.

Multiplication of parasites for a large scale release may pose a
problem in present situations. Importation of parasites needs high cost.
Furthermore, development of simple and less expensive breeding techniques
and training of staff in handling the parasites may be necessary. The
shipments take a long time to reach the place of field release end sometimes
the parasites may be found dead. Thus multiple shipments are required for
establishment of natural enemy and to study its performance in the given
environment. It is suggested that the studies on population ecology and
genetics of natural enemies, importation policies and training of personnel
should find a place in forthcoming projects on biologicel control of
insect pests.



79
Acknowledgements

I wish to thank Dr. J.C. Davies, ICRISAT, Patancheru, INDIA,
for his advice and criticism of the manuscript.

References

ADESIYUN, A.A., 1978. Evaluation of some insecticides for the control of

sorghum shootfly in Nigeria. Paper presented at the 8th Nigeria
Society of Plant Prot., 19pp.

ADESIYUN, A.A. and AJAYI, O. 1980. Control of the sorghum stemborer,

Busseola fusca, by partial burning of the stalks. Trop. Pest
Manag. 26 : 113-117.

AJAYI, O. 1978. Control of sorghum, millet and wheat field insect pests.
Paper presented at second national sorghum, millet and wheat

Conference, Zaria, Nigeria; 13pp.

APPERT, J. 1957. Les parasites animaux des plantes cultivées au Sénégal
et au Soudan Frangais. Gouvernement Générel de 1'Afrique

Occidentale Frangeise, Dakar, 292 pp.

BARNES, H.F. 1958. Progress in the biological testing of sorghum midge
(Contarinia spp.) Bull. Entomol. Res. L9 : 555-558.

BENNETT, F.D. 1965. Tests with parasites of asian graminaceous moth
borers on Liastraea and allied genera in Trinided. Tech. Bull.

Commonw. Inst. Biol. Control N°® S5 : 101-116.

BONZI, M. 1977. La situation des foreurs des graminées en Haute-Volta.
Présenté & la réunion sur les foreurs des graminées, Bouaké,

Céte d'Ivoire, 6pp.
BONZI, M. 1980. Rapport annuel 1979. Défense des cultures, IRAT,
Haute-Volta, 50pp.

BORDAT, D., BRENIERE, J. et COQUARD, J. 19T77. Foreurs de graminées
africaines : parasitisme et technique d'élevage. Agron. Trop.
32 : 391-399.

BRENIERE, J. 1971. Les problémes des l&pidoptéres foreurs des graminées
en Afrique de 1'Ouest. Ann. Zool. Ecol. anim. 3 : 287-296.




80
BRIDGE, J., TERRY, P.J. and TUNSTALL, J.M. 1978. A survey of crop
pests, diseases and weeds of the Gambia. U.K. Ministry of
Overseas Development, London. LSpp.

COUTIN, R. 1970 a. Biologie de la cécidomy du sorgho (Contarinia

sorghicola Cog.) et lutte chimique. Phyt. phytopharm.
19 : 65 - 83.

COUTIN,,R. 1970 b. 1Influence de deux insecticides sur la biccénose de

Geromyia penniseti Felt. au S&négel Commun. VII Congrés Intern.

Prot. Plantes, Paris. p. 600-601.

COUTIN, R. and HARRIS, K.M. 1968. The taxonomy, distribution, bioclogy
and economic importance of the millet grain midge, Geromyia
penniseti (Felt.) gen. n. comb. n. (Dipt., Cecidomyiidae).
Bull. Entomol. Res. 59 : 259-273.

DEEMING, J.C. 19T71. Some species of Atherigona Rondani (Diptera, Muscidae)
from northern Nigeria, with special reference to those injurious

to cereal crops. Bull. Entomol. Res. 61 : 133-190,_

DELUCCHI, V. 1971. L'impact des entomophages en protection phyto-
sanitaire. Meded. Facult. Landbouw. Rijk. Gent (Belgique)
36 : 831-837.

DOUMBIA, Y.O. 1980. Entomologie du mil et sorgho : Résultats de la
campagne 1979. SRCVO, Sotuba; Mali, 68pp.

FORSYTH, J. 1966. Agricultural insects of Ghana, Ghana Academy of

Sciences, Accra, 163 pp.

GAHUKAR, R.T. 1980. Rapport annuel du programme d'entomologie du
sorgho (année 1979), Multigr. CNRA, Bembey, Sénégal, TTpp.

GAHUKAR, R.T. 1981a. Inventaire des insectes nuisibles du sorgho au

Sénégal (en préparation).



81
GAHUKAR, R.T. 1981 b. Species of Atherigona in West Africa with particular
reference to sorghum shootfly (in preparation).

GAHUKAR, R.T. 1981 c. Rapport annuel du programme d'entomologie du

sorgho (année 1580) (en préparation).

GIRLING, D.J. 1978. The distribution and biology of Eldana
saccharina Walker (Lepidoptera : Pyralidae) and its
relationship to other stemborers in Uganda. Bull. Entomol.
Res. 68 : L71 - L88,

HARRIS, K.M. 1961. The sorghum midge, Contarinia sorghicola (Coq )

in Nigeria. Bull. Entomol. Res. 52 :129-1L6.

HARRIS, K.M. 1962. Lepidopterous stemborers of cereals in Nigeria.
Bull. Entomol. Res. 53 : 139 - 172,

HUFFAKER, C.B. 19TL. Some ecological roots of pest control.
Entomophaga 19 : 371-389.

HURPIN, B. 1975. Perspectivité et contraintes de la lutte micro-
biologique. 2. ang. Entomol. 77 : 377 - 381.

JERATH, M.L. 1968. Parasites of sugarcane stemborers in Nigeria.
J. Econ. Entomol. 61 : L35-436.

JORDAN, F.J. 1966. Report on an investigation into the presence and
prevalence of rice stemborers and their parasites in Sierra

Leone, 196L-1965. West African Rice Res. Stn. Rokupr. 47pp.

McMILIAN, W.W. and WISEMAN, B.R. 1979. Attraction of sorghum midge
parasites to sorghum heads. Florida Entomol. 62 : 281-282




82
MOHYUDDIN, A.I. and GREATHEAD, D.J. 1970. An esnnotated list of the
parasites of graminaceous stemborers in East Africa, with a
discussion on their potential in biological control.

Entomophaga 15 : 241 - 27Th,

NDOYE, M. 1977. Synthése de quelques résultats sur les insectes
foreurs des mils et sorgho au Sénégal, CNRA, Bambey,
Multigr. 15pp.

NDOYE, M. 1979 a. L'entomofaune nuisible au mil d chandelle

(Pennisetum typhoides) au Sénégal. Présenté au Congreés

sur la lutte contre les insectes au milieu tropical,

Marseille, France, Multigr. 17 pp.

NDOYE, M. 1979 b. New millet spike pests in Senegal and the
sahelian zone. Plant Prot. Bull (FAO) 27 : T7-8.

NDOYE, M. 1980. Goniozus procerae Risbec (Hymenoptera, Bethylidae)

ectoparasite larvaire d'Acigona ignefusalis (Lepid,, Pyralidae,
Crambinae), CNRA, Bambey, Multigr., 6pp-

PIMENTEL, D. and GOODMAN, N. 1978. Ecological basis for the
management of insect populations. Oikos 30 : 422-437.

RAO, V.P., GHANI, N.A., SANKARAN, T., and MATHUR. R.C. 19T71. A
review of the biological control of insects and stem pests in
South East Asia and the Pacific region. Tech. Bull. Commonw.
Inst. Biol. Control N°® 6.

RISBEC, J. 1950. La faune entomologique des cultures au Sénégal et au
Soudan Frangais. Gouvernement G&néral de l‘Afrique
Occidentale Frangaise, Dakar, 639 pp.

RISBEC, J. 1960; Les parasites des insectes d'importance &conomique
. en Afrique Tropicale et & Madagascar. Agron. Trop. 15 :
624 - 656.



83
ROSEN, D. and DEBACH, P. 1973. Systematics, morphology and biological
control. Entomophaga 18 : 215-222.

SHARM:, A.K., SAXENA, J.D. and SUBBA RAO, B.R. 1966. A catelogue
of the hymenopterous and dipterous parasites of Chilo
zonellus Swinhoe (Crambidee : Lepidoptera) Indian J.
Entomol. 26 : 510 - 5h2.

VERCAMBRE, B. 1578. Raghuva spp., Masalia sp., chenilles des
chandelles du mil en zone sah&lienne. Agron. Trop. 33 :

62 - 79.




84

e e

es se e ve ee es ee es o=

0961 .ooﬁEm 1835uag
YR
¢ 9IQUBOI3A . 1889uag
0961 .ompmﬂmm T833usg
L0961 .ompmﬂmm Tedsusg
0961 ,ompmwmm T838uag
2961 .mﬂunmmm BTL3FTY
0g61 *tammoq T
0gélL ‘®TaENOg: TTo
0géi ¢ rexuen | Te3auag
0961 .oonmﬂmm Tedauag
@961 ‘09q8TH’ Teausg
0961 .oopmmmm 1883uag
0961 v9asty; re8auag
1g61 ‘Iexnyen:
0561 .ovpm«mw 833uag
0961 .oonm«mw BOTIJY 3SIM

996l ‘UBpIOp: IUOIT BAIATS

(8AaTBT) TA310T 'J

(8a1eT) .
-ds BTressy 'dds "ANUDEY

(8AIBT) TIouked '3’
(8AI8T) STITBSNJSUBT "VY:

(BAIBT) STTBSNJOUBT "V
Am?BHHMﬂmﬂﬁm.m
(BAIBT) BISFTWIB “H:

(ednd/BAIBT) BT0OTUBIO0S ')

(sdnd) ®OT3810 °G:
(8ade1) TIouked T’

(ea181) TIouksd *T:
BaI8T) TABI0T "W

(8AI8T) B0IIX3 'S
(BAIBT) STTBSNJAUBT 'V,

(BAIBY) :

¥98Udusy0q S9proTJdBuUOU °G:

(8AI8T) °ds BIUBSAG’

(sareT) BISNI ‘q:

*feg 1032q3Y 10oBI1daq8H.

*ds sniyouod8yy

*UYTIM S1SUSUBPNOS SNJOUCIBUY:

+1dazg STITBIOSE] awmﬁ>smm
+1dezg 8JnI OTATANG:

‘1194 TINSWTH SEJOUY:
+ds S3T3ITRAY .
ds THTETIR:

-3o8g sAxolm mmwupnumwm

-858g TIambsayd so133usdy:
‘uy1M X8F8s seraquedy.

.
.
.

*x133 983datks sarajuBdy

.

‘urB) 9BTWBSIS SoTajusdy:

39pruooslg ‘|

wxaqdousmAy : X3pIQ

..

2961 ‘srazsy’ 1228 1N
296} STIIBH: BII3 1IN
a0uaI3Jay :uUOTINGTIISIQ

P9Y0B}3}B 9581S
8JTT pus 303SUT 30§

sat0adg :

£A{twe pus I3pIQ

BOTJIJY 3894 wox] pajzodax
ja1Tmm Tasad pus mydaos Jo s3sad 303sul Jolsw JO Sa3TSBIVY @ |

avL



85

.o

es oo e ee

.o

: : : (roxsK '

W D (BAIBT) STTBSNJAUST 'k STTedasut ;) 'ds BIpEYZNG’ :

0461 .ompmwmw ﬁmmmcmmw (ednd) 8013310 |m. *bsany T10aqSTd mﬂﬂmﬁ@oqmmgmﬁmmw eptarkoug ._
061 “w1amoq; TToH, (vaze1) TESURE 3, '3o3s ToTVOSTE SR [FIToaRoTd,
0661 ‘o9q81y’ Tsdauag’ . ; * 191G 9smWmaTNa BIPTITBYING® :
0464 Jepﬂmw ﬁmmsmmw (ednd) TI3uked w * 3995 svmaTqna wﬁmgumhmw
0661 0981y’ T839Uag" (sdnd) TA3I0T W : :
2961 ;t.smw ..E%EM (ednd) ;ST3STWETED .m. ‘sey 399 Ssiﬁﬁmw
0964 ‘o9qsuy’ TTON* (ednd) BUTIBYDIIBS g : m
0%61 *03a5TH, Te8auss.
2961 ‘sTazey’ BTN (ednd) STTBSHIAWT 'V STSUBUBPNOS BYDTOTeUIIATAR" SePTPTOTM '€
2961 ‘s1azuy; sraoB 1N, ) +ds STZoTH0D,
0g6L ‘akopN‘ ; : : :
f0¢61 ¢osasTy’ Tesausg’ (8aL87) STTBSTJOUST V' qs1y 39755510 TZOTE0D" PTG 2
0s61 .oopmﬂmw ﬁmmcmm“ " .am-umano..G.Bo“
0661 ‘02qsTy’ Tedauag! (8AZBT) BBIXS G ‘we) STUUSAIPTIT SALAOSIq: :
0961 .ooo.m..ﬁmm Hcmmamm” (eAlsT) TI3uked .m. *sanag I93dad9uad noudumw
ag6! f08q8Ty " T833uag* (8dnd) ®OT3840 g +ds Bmoj0aauUBYy: :
0961 .omnmﬂmw dmmmummw (ea1vT) TA3I0T R ds STOOTOTH,
296 ‘sTaIVY: BTIAF TN (ednd) STTBSNJSUTT .ﬂm -ds mmmmmawmmummm M

1 9198l JO 2 3ded



86

. 0661 ‘d3asTy

10g61L ‘ IEANYBY
1¢80L61 UTINOD

L96L ‘STITBY
1 0g6L ‘09asTy
8961

.mwuudm 3 UT3N0)

1 ggol f gauJseg
. 1961 ‘STIIEYH
P 0g6L ‘o9qsTy
. 2961 ¢ 8TII8Y
ag6l *IeANYsY

)
.
.

. 2961 ‘starIBy

10964 ¢ TOXNUBD
(4oLl ‘uTINO

. ..
: 2961 *syarey
19961 unsI0d
i 996l ‘usprop
| 9961 ‘uavaar
: 0¢6lL *0aq5TY

s83uag

T833uUag
BTI331N

83ausg

Ted5uag
8UBYY
BTIIIN

T833uag
BTI33 TN

BTIIITN

T833uag

i
BTIITTN
BUBYH
3U09] BIISTG
BIIBITN

T8B3tag

(vdnd-BAIBT) 370514d10S

(8AIBT) TI5UAET

(sdnd-BAIBT) T9astuuad

(vdnd-BATBT) BT00TYdI0S

(vdnd) TIaukGd

ol

1|

(]|

0

e

(ednd) +ds BTWEsag

(ednd) STTBSNJIUBT

(ednd) ®3sng

(vdnd-sAJBT) 8100143408

(ednd) BFeydaod
(vdnd) ®OsTY

(sdnd) ¢ T39sTUUA
(vdnd) STT8SJausT

Aw>hdﬁv BIT39d0

@ <

m| wl ol

Wl <l vl

*1194 2BWdAYdsT Inxj3daTang

+ds”sn 130035014y

+dds

*qsTy BIOATUOOBIq ST I0I30IM3Td

——

Sn{o1358133]

*qSTY 98WBTad

SNI01358139]

*4SIqM STABTOTI3E SN [0T358I39%

*MBI) STPTSOTATP

ST {91358d39],

*SuN SNTT3MITY SNIQOTPAd

‘ys) SNAINJ SNTqOTpad

sepTydoTny ¢

| 3Tqel 3O € arsd



87

.
8

1 0661 ‘09qsTy
' 9961 ‘m@pdor
: :

d1g6L ‘IenuED
: 0561 *99q8TY
3161 ‘aeyEY
m 296} ‘staIey
0961 ‘93qsTy
: 2961 ‘sTATIBH
' 996! ‘usprop
: 2961 ‘staash

T83auag

3U03T BIISTS

T8d:zuag
TeJauag
81133 TN
Te83usg
BII83TN
3u0] BIIITS

BTI39 TN

<z

(saa8T) TAeuotom
(sateT) ‘dds BTWBSd
(vAI87) Tdouke3
(8AIST) BIITTWIB"
(8AlBT) BOHIX3

<X I <31 51

=l nl

(8AI8T) TRaI0T

(adnd) STESSTI33T

<

<s|

(BAIBT) STT®SNJAUIT °
(¢) ®osng *

(sdnd) STTESTIOUFT

<| m|

-1dazg STI8TNH33 sdoI8y)

*dds sdoIsyoousaodg

+ds SMI3W03STI

‘mwe) ST[831qI0-OABT} BTBYICI]

+d3 ssTWIBYD

+dds snjonazdg

* Is wsuwTg0ST

‘UT9H 28105SSNq S8BT IS8YOTIUSQ

2BpTUOMMAUYD] °g

ee se se se ae oo

1}

0661 92981y

u

T893uag

(3AI87) TIoUAST °
(vdnd) TI3uked -

[<31}

51}

+ Is 3709848

- — p—

*JI3y 9BUIQI3\ EUWOdNY

33&0&5@ 'L

) 896!

TLIBH 3 UTINOD
; 1961 sTaIBy
‘0g6lL *TenUEH
: 2961 ‘sraasy

‘0g61 *rexNYED
*toL6L ‘uranod

. 196l ‘staIey

e oo

T885usg
8TI23TY

Tedauag
BIIIIN

T833uas

8TI3 TN

{8dnd-8AI8T) T3astuuad

(1]

(8dnd-8AIBT) BTOOTUDIO0S *

ol of

(vdnd-BAIBT) maouwnm»om

mj

gosng °

(®dnd-saasT) BTOOTYdIOS

ol

+dd: snmyadng

115 SNOTTBJA3SN snATadNy

119 3do [ snmradng

sspTwadng °9

ce es oo so oo es se oo

e oo

| 3TqsL Jo 4 93%g



88

..

0664 93981y

i
2961 ‘STITBY
g961 ‘uzeIap

1885usg

sTIa31IY

1133 TN

(eaxe) TKauotow 'Y
(ednd) Bosng ‘a4

(vdnd) ‘ds BTWYS3S

(sdnd-wAleT) sTresnjoudt 'y

(ednd-vATeT) *ds suspPTH

*I8g B{(AN0ICSUOIUT T N3G

*1Im) Tor3rsuted STSdOTUIM3S

28pTUTYO8] °{

v1a3drg : I3pa0

.

- en

.o

oo oo

.o

0561 *92q8Ty
9961 ‘ypisaod
0664 22981y
2961 ‘s1aasy

T8dauag

8TLad TN

(s835) TIouked 'F
(8892) ST3sTWETED 'S
(s892) TAauotod Y
(598 TTTOSTOAT
(s889) 8381y T

uox1) Sustd SnN3OUCIPBH

*ds snwouata]

uox1y I0383Y3 STWOUST3]

uoxtN SUTAY SnmWOI3T33A38Td

‘yBH) 98T0985NQ SNWOIST3A3BTd

e

3BPIUOTTIOS LI

ee oo oo ee

"
0661 ‘oaqsTy
2961 ¢8TITBH

Te33uag

BIIAF TN

H

(ednd) B383908 v

(vdnd-sareT) ‘ds 3TWES3AS

*qs1y svuofTXaUj}e wIIuLTRdS

*qsty 2v3astuuad vTIUnTBAg

*ds snusqJIop

ET I X ELE v}

"

8961

.nmuudm 3 QINO)

T833u3g

vdnd-sAreT) T398tuuad ‘9
( T) 13081

+ds dnmdousydy

+ds X07888K381d

8p1X938994981d ‘6

5 we se

0661 *03as1y

.o

T833uag

(eAX8T) BNITXE 'S

+ 18 ‘sdoxey)

oo ue

L dTQe], JO § 3zed



89

se oo

1)

(sA187) B30EaX2
(8ATBY) STTesnJoust

<] wl

*de BT{6809W
*ds B jaBU00TqdY

es s+ oo 2o se s == oo

g6 ‘09qsTY ¢ : (3AdBT) BIT3310 °G ¢ *stadg BUTYIUSX 839870014V 3pTI00g ‘N

w " " " m Adﬁﬂav mmﬂdmam_mwﬂ .|<.. . +ds dﬂﬂﬁﬁaﬂnmw m

: Lo . : (8AIST) STresnyaudt °y : £n9ag Toaqetd U330d03813) * :
. 0661 ‘o%asTY reseuag | (eAd8T) BOTFRI0 'S AnSag T03QSTd FWOSOUTISO SePTdOTOTD € |
: . : : : (sAd8T) BISTTWIE H * 119 103004383p BIQOOTTaY * :
@—mm_ ¢ reynyeY m 883U M (8AIBT) B}8I08 v m +1m) BT{IA 3987d00T8S w sepTFendooTeg 2 m
: . .+ (sateT) B[ 9300nd1q(e ‘Y ¢ "oy TTT8Y snm{3qaydotuoy : :
ger remey ;  ToRS (saxv1) TBTT R | *s1odg STUROSTTTO wASRUT] | m
: w . (eadeT) BjeIedas 'R . .
0861 ‘®TQMOq | T | (eate7) TITTEE F | + 1m0y T S ISTIOTL | :
! w o 4 \ : +1s STmmyg :
b el ‘oauTd | Tedsuag | (3Ad97) TG T | 8 3706005 I STTIAG

| 1a8] 40 9 998d



.o

: *ds 8381(

.o

e

H : : (saTeWa] o :
|96} ‘STLIBY : 811931y : Buty150dT4A0) $1001YdI0S '] : *dg snsTwWOYY : :
m 2961 ‘sTLTEq m 81931y w (BATBT) STTesnjoust 'y w "S53} SNS30TJIJUIA S330WAJ w SPTUYIBIY : mmaﬁow
P __BL6t : : i : :
$°T8 92 a9p1ag 8IQWRY) Apasnm-gmahnu STpTBW 'Y *paTM WT3dAZ9B UOPOTYIST mncmsmmum )
w w m m m sxadqg ¢ uoeuow
T L (s “ ;
1479y 3 UI300) y . urgrsodtao) T33stuuad ') *ds sntaQ | ;
: : : (saTeud] : : :
'80L6L ‘uranod T83auag : Burjrsodrao) §1001U3408 '] * ‘nay STT10973939tmd SNTAQ * IBPTIONOIUY ‘| @
w W m w m 81a3d Ty uunuom
H .I.llmhm— H . - : H
.78 7 a9p1ag | BIQWRY) | (3Tnps-ydmAu) stptem 'y *J 8381138 STASRIOTY 98PITTAUTINGY ‘2 |
1 0G6L “oaqsTy ¢ 1883uag (BAIBT) TAsuoTow 'y : *(3q snutjeded snyd13sIQ avpIqeae) °|
m w w w w 8199d0oato) ¢ umuuow
M 2961 ‘s1aIBy m BTIATY m (8AIBT) BISTY q m ‘498 mﬂcwhwm snTAI0q m 9WPTOTMIOY | m
: : : : ¢ sIajdousmhy : x3pIQ:
m 30U3I3I3Y m :o«pspﬂupmﬂaw PaYI8I38 " sat10ad } w Atrmey pus I13pI) m

98835 3JIT § 303suT 390f : :

BOTIJY 3S9M WO pajrodas
27T Tauad pue wmydaos jo s3sad 309sul Jofsw Jo $1030patd ! 2 A1V



cee oo oo

.

. . InY)

Amgﬁav.mmmmw nw ) 3 WOy TMOPAS SMTT2J3dsy

[t} ' 1] ¢

2961 ‘sTazey : staedry ¢ (sdnd - 2ad97) BN °F

29 : : Q?S,C “
‘aaquelay | TeBauag | +dg srusey ‘dds sanyzey n *YUTT STABTJ SRTTTZI30SY
: ; o y008
. Lt (eAT) STrESyRUdT ¥ (*yos3ai) ITTA0STUS MNTZTALIIH
2961 ‘suarey ! BafTy (oAd8T) BOGT 'F ¢ *Tdeq STSUATAUITANGY SN{TIoNG

By

91199984

" PoYoByye od8ys !

t OJT pUR J095UT }80F usBoyeg

230ad8J3Y | TOFANGTISIC

dnoxy

BOTLJY 953K Wodg pajdodal
1971 aead pue mydaos Jo s3sad q0asut dofww o susdoysed T i



	00000001.tif
	00000002.tif
	00000003.tif
	00000004.tif
	00000005.tif
	00000006.tif
	00000007.tif
	00000008.tif
	00000009.tif
	00000010.tif
	00000011.tif
	00000012.tif
	00000013.tif
	00000014.tif
	00000015.tif
	00000016.tif
	00000017.tif
	00000018.tif
	00000019.tif
	00000020.tif
	00000021.tif
	00000022.tif
	00000023.tif
	00000024.tif
	00000025.tif

