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1. INTRODUCTION

v As a continuation of the Sanel Survey a joint IBPGR/Chadian
mission collected forage and crop resources in, mainly, the
cahelian zone of Chad trom Uctober to December, 1987.

The mission was organtzed Jointly by the IBPGR Office for
West Africa and the “Laboratoire de Recherches Veterinaires et
Zootechniqgues’ of - tne Chadian mMinistry of Livestock. The
‘Direction des Forets et des Parcs et Reserves’ of the. Ministry
of Tourism and the Environment pairticipated and the mission was
financed by the IBPGR. ) :

Lhad, 1in common witnh other countries in the Sahel, is

experﬁencing increasing desertification from the combined
onslaughts of persistent Jdiroughts and overexploitation of the
land. Degradalion o7 the natural vegetation is resulting in a

rapid decline in both the diversity of species and infraspecific
variation. As ecotypes disappear 0 too are lost many distinctive
adaptations’ which could be important in  the regeneration of
pastures -and introduction and reintroduction of well-suited
crops. :

The droughts and resulting crop fallures are also leading to
the loss of traditional crop varieties. These landraces together .
with their related wild gpecies, constitute the reservoir of
genetic diversity on which Tuture crop improvement depends.

There 1is, therefore, an urgent néed to survey, sample and
conserve the crop and forags rescurces of Chad for both immediate
and future evaluation and utilization. There has .been little past
germplasm collecting in Chad.In 1977 an IBPGR/IRAT/ORSTOM mission
collected rice in malinly the southwest of the country. ICRISAT
has a collection of sorghum and millet from Chad, but the IBPGR
is not aware of the exact origin of this seed. Past collections
made by the French w1nstitutes have been dispersed or lost for
various reasons Through the activities of IEMVT mainly, a number
of studies bhave been carried out on the composition and
productivity of the natural vegetation, particularly in the
western part of the country. However, no seed collections of the
important forage and browse species of Chad are Known to exist.
Chad requires urgent assistance with both the collecting and
conservation of ite plant genetic resounces.

Following visits by the IBPGR fField Officer for West Africa
the Ministries of Livestock and Agriculture in N’Djamena and

to
subsequent discussions with IITA and ICRISAT, two complementary

missions were planned for Chad - in 1987 : .

1) With priority on forage speciesc and wild species in crop
genepools - of the sahelian zone ; organised jointly by the IBPGR

=

and the ’Laboratoire de Farcha® ; presented in this report,

2) With priority on IITA and ICRISAT mandate crops (and their
wild relatives) in the sudansian zone ; organised jointly by IITA
and the ’Direction de la Recherche Agronomique’ Ministry of
Agriculture, reported by I1Ta. ICRISAT were unable to participate

on this mission.




2. DRGANIZATIONS AND PERSONNEL

1. IBPGR Field Office fuour West ATrica
c/o ICRISAT Sahelian Center (1SC)
B.P. 12404, Niamey - Niger

- Jane TOLL : IBPGR Field Officer
participation : & Oct - 14 Dec

- Evans LAGUDAH : IBPGR Intern undertaking research on the.
Pennisetum genepool c¢/o USDA ARS Coastal Plain Station,
Tifton-USA ' : '
Pgrticipation 5 b Uct - 22 Nov

- Adamou SOUNON : IS8C Driver on loan to the IBPGR

Participation : & Oct - 14 Dec
2. Laboratoire de Recherches Veterinaires et Zootechniques de
Farcha -
B.P. 433, N’Djamena - Chad
- Directeur : Dr A. IDRISS
- Chef Section Aarostologie : Dr A. ICKOWICZ

- Queddo DASSERING : Chef AdJoint du Service Agropastoralisme
Participation : & Nov - 11 Nov ; 25 Nov - 1 Dec .

-  Parfou GONGNET : Cher Despartement de Zootechnie et Nutrition
Participation : 19 0Oct - S Nov

Direction des Forets, Chasse et Lutte Contre la
pesertification , NDjamena - Chad

]

~.

- Directeur : Mr A. MAHAMAT
- CTP Project UNDP/FAQ/CHD/35/003 : Mr T. HOUNTO-HOTEGBE

-  Bardoum DJEKDUREIAN‘:‘Chef Service Reboisement
Participation : 8 Nov - 1 Dec. .

4. Direction de Tourisme, des Parcs Nationaux et Reserves de
Faune, N’Djamena - Chad )

- Directeur : Mr DABOULAYE

- Chef du Parc Zakouma : Baissekim TINAN
Participation : 29 - 30 Nov

3. ITINERARY

& - 11 October, from Niamey to N’Djamena overland via N’guigmi
(Niger) and Bol (Chad). Collecting along northern shore of .Lake
Chad. .

12 - 18 October. N’Djamena. Preparation for the mission at
Laboratoire de Farcha, Direction des Forets, FARO, UNDP.

-



19 - 22 October, Collecting in the region of Lake Fitri - Moito-

Bokoro - Abourda - Ngolo (shore of Lake Fitri) -~ Bokoro - Am
N’Djamena Bilala - Yao - ALi.

283 =~ 27 October. Preparations at the Prefecture of Batha, Ati.
Cdllecting'in the region of the vasin of the river Batha : Ati -
Djedda - Ati - Koundjourou - Birketfatime - Oum Hadjer - Aam Sak -
Haraz Djombo - Wadi Enne - Am Sak - Abeche.

28 October - Preparation for mission in.Ouaddai Prefecture

29 - 31 October. Collecting in Southern Ouaddai region : Abeche -

Abdi:~ Am dam - Deressa - Abeche.

1 - 2 November . Collecting in Central Ouaddai mountains : Abeche

Am Zoer - Abeche.

3 - 4 November. Return to M'Djamena via Ati.

S - 7 November. Preparation for 2nd trip.

8 - 13 November. Collecting in the region of Lake Chad and 8ahr
@l Ghazal : N’Djamena - Mao - Marat - Mao - Moussoro ~ Massakori

= Tourba - Karal - Douguia - N’Djamena.

14 November . N’Djamena

15 - 20 November.Collecting in the region southeast of N’Djamena:

N°’Djamena - Dourbali - Bokoro - Ngama - B8ili - Dourbali -
Massenya - N’Djamens. -
21 - 24 November. N’Djamena. Departure of E. LAGUDAH.

Preparations for final trip.

~.

25 - 26 November. Travel to Sahr

27 November - 1 December . Collecting in southeast (Salamat)
Singako - Am Timan - Parc Zakouma - Abou Gara - Am Timan.

-

2 - 5 December. Return to N’Djamena
& - 9 December. N’'Djamena . Preparations: for departure.

10 - 14 December. Return to Niamey via Kouesseri (Cameroon) and
Malduguri, Kano (Nigeria). ' :

4, REGIONS EXPLORED
4.1. INTRODUCTION.

Chad’S territory, 1 284 000 km2, covers the eastern part of the
Lake Chad Basin.The average altitude of the basin is
approximately 300 m and the lake itself lies at 280 m. This " low
relief is broken by the central plateau of Guera and, locally, by
much eroded granite outcrops. The highlands of Tibesti and
Quaddal border the basin to the north and east, respectively.

The Lake Chad Basin is drained by three major rivers : the
Chari, Logone and Batha. The Chari, the major feeder of the Lake,




+

rises in the mountains of the Central African Republic and its
tributaries (Bahr E&rguig, Bahr Azoum, Bahr Salamat) drain the
swampy region of southeastern Chad (Salamat). The Logone has its
source in the Adamoua mountains of Cameroon and, when in flood,
inundates vast areas of lowlying land along its course to Lake
Chad. The Batha, a semi permanent river, rises in the Ouaddai and

"drains into Lake Fitri.

The rivers, Lake Chad and Lake Fitri, experience large
seasonal Tluctuations and, between years, major differences in
their .volumes. With the droughts of recent years there has been a
considerable drying of the lakes and. rivers. The Bahr el  Ghazal,
which formerly drained Lake Chad to the northeast, no longer -
functions and both Lake Chad and Lake Fitri have diminished

significantly in size.

According to the duration and amount of the annual rains,

‘Chad can be divided into 5 major climatic and corresponding

vegetational zones : Saharan (<100mm), Sahelian (100 - 400mm)
Sahelo-Sudanian (400 - 800mm ), Sudanian (800-1200),
Guinean(>1200mm). Due to the higher relief in the east and the
reilated SW - NF trend of the isgphyets, Sudanian wvegetation

aextends further north in the east.

4.2 AREAS SURVEYED AND COLLECTED

The mission concentrated on the sahelian and sahelo-sudanian
zones and explored, relacively intensively, a band, east-west
across the country, between latitudes 11 deg N and 14 deg N. In
addition, the Salamat region of southeastern Chad, which lies in
the Sudanian zone, was also explored. :

The different ecological areas surveyed and collected, are
as follows '
- Region north of Lake Chad .
- Bahr el Ghazzal and southern ecdge of Lake Chad
- Lake Fitri Region- )
- Basin of the River Batha |
- Ati - Wadi Enne - Abeche, triangle
- Ouaddail Highlands
- Region southeast of N’Djamena
- Salamat Reglon

The collection sites sre. shown on the map, page

The redgion north of Lake Chad .

Prefecture : Lac-Kanem
Sites : 1- ¢

This i1s a very candy region with characteristic depressions,
*ouaddis’, between the dunes. The Kanem region has been
particularly hard hit by drought in recent vyears and the

“




precipitation recorded this year for Mao was only 119 mm.

Over much of the region, the dunes are pratically devoid of
vegetation with only Leptadenla pyrotechnica resisting the
shifting sand and dunes.0ther patches of vegetation were
characterized by sparse cover of the sahelian annual grass
species, Aristidia Tuniculata and Cenchrus biflorus and the
legume Tephrosia. Where the soil is¢ less sandy and more loamy,
Balanites aegyptiaca. Eragrostis  tremula and Dactyloctenium
aegyptium are found. : '

: Pearl millet is cultivated on the dunes, but in  recent
years, harvest Tailure 1% comion as 1t was this - vyear.
Consequently cultivation of the ‘ouaddis’ is extremely important
in the subsistence of the region. A few of these depressions are
permanent ponds with fish, but the majority dry out after the
rains and wells and channele are constructed to irrigate gardens.
Maize, sorghum, potatoess, okra. tomatoes, onions, peppers etc.
are grown on the "clay cile during the cool months. Some
‘ouaddis’® are reserved for date palm plantations.

Bahr el Ghazal and gouthern edge of Lake Chad

Prefectures : Kanem, Chari Baguirmi
Sites : 43 - 54

The Bahr el Ghazal cessed to flow during the 17th century.
The wvegetation aliong its course is now much degraded and was
particularly sparse this year due co.gxceptional low rainfall.

It was thought that wild mililet may grow long the northern
parts of the Balir @l Ghazal. However, in view of the severe
drought this vyear, no atitempt was made to explore the area.
Furthermore, from discussions with local people and observations
of the vegetation and habitat of the Bahr, it seems unlikely that
wild millet given ite annual growth habit, would be  present.

Wild millet, Pennisstum glaucum subsp. monodil, was present
as a component of the wooded grassland on the sandy loams of the
southern shore ot Lake Chad. The woodland comprised of Balanites
aegyptiaca, Acacis senegal, A. nilotica var. adansonii and, but
very rare, Maerua crassifolia with & grass cover of Aristida,
Dactyloctenium, Chloris and Brachiaria. A. albida was also
present, but the tress had been planted by a CARE project. It was
not uncommon to find wild millets in areas with a predominantly
Calotropis prolera Tlora cover.

On the heavier soile of the seasonally waterlogged
depressions, A. nilotica var tomentosa, A. seyal, occasionally A.
sieberana and also Zizyphus mauritania, Pilostigma reticulatum
and Bauhinia rufescens were present.

These temporary ponds and seasonally waterlogged depressions
with their black cracking clay soils (vertisols) were a
characteristic habitat for the wilild rice speciles, Orvza barthii,
0. longistaminata and 0. punctata and , occasionally for «wild
sorghum, Sorghum bicolor subsp. arundinaceum. " Some depressions
were being used for the cultivation of rice (O.sativa) and
sorghum alongside their respective wild relatives. Pools which

1n



retain their water wéll into the dry season were colonized by
Echinochloa stagnina with, often, E. pyramidalis and E. colona
around the periphery. In addition, patchy areas of well grazed P.

purpureum were observed.

The temporary ponds and ceasonally waterlogged depressions
are a common feature throughout central and southern Chad. The
very important role they play in both the agricultural and
livestock systems of Chad is discussed later.

Lake Fitri region

Prefecture : Chari Bagulrmi, Batha
Sites.: 7 - 16

Balanites aegyptiaca was the predominant tree of the sahelian
wooded grassland of. .this region. The sandy loam soils supported a
grass cover including Schoenfeldia gracilis, Cenchrus biflorus
C. pieurii, Aristidia funiculata, Chloris virgata, Dactyloctenium
aegyptium and Panicum laetum with the legumes Zornia glochidiata
and Alysicarpus sp.. P. laetum, locally known as ’‘kreb’, was
harvested, partly to supplement the poor millet harvest this
year, but also becauss its flavour in the making of ’boul’ is
highly appreciated. ’Kreb’” commands a higher market price than

millet.

The millet harvest had been hit by both drought and _cricket
damage this year. Some sorghui had be grown, but this too had
largely falled because of the poor rains. At the time of the
mission, the ’berbere’ sorghum was still at the vegetative stage,
but was expected to produce a crop. In addition, groundnuts,
cowpeas, okra, cucumbers and roselle are grown.

Three habitats, typical of the region, were the _shore of
Lake Fitri, temporary ponds.and granite outcrops. The latter are
mounds of huge granite koulders piled up. to & height of about
200m. The crevices between the boulders were characteristically

occupied by Pennisetum pedicellatum.

Wild rices were common 1in the temporary pools but no
cultivation of rice or harvesting of the wild species, was seen.
acacia nilotica, A. seyal and Echinochloa sp. were also common
in the waterlogged depressions. v

Where soils were claycy, but not waterlogged, wild sorhum
was present and at one of these sites  ANdropogon gayanus was
found, but it was a small population with sterile florets. Wild
millet, P. glaucum subsp. monodii {collino 13) was found growing
amongst the clumps of Hyphane thebaica on sandy loam soil.
Although it was not adjacent to a crop, millet was cultivated in

the area.
Large populations of Echinochloa pyramidalis and some wild

rice and P. purpureum was found together with H.thebaica on the
the shore of 1lake Fitri. The Echinochloa was being cut for

forage.




Basin of the River Batha

. Prefecture : Batha
Sites : 19-24

The area along the nortnern bank of the river Batha. between
Atl and Oum HadJer, waz explored. It is densely cultivated. but
the millet and sorghum harvest were badly damaged by crickets
this year. Cowpegas, groundnuts and sesame were also grown.

. Women were seen Lauour‘uuciy harvestlng ‘kreb’ (P.laetum) to
=upp1=ment this year’s harvest and 0. barthii was being sold at a

village maket.

Acacia albida shaded the town of Koundjourou, but was not
found in the natural woodlands of Balanites aegyptiaca, A.
mellifera and Guiera <ensgalensis.

Seasonal ponds were also & feature of this region and
samples of Echinochlioa . Oryza , Sesbania and Aeschynomene. were
collected. '

The Ati-Wadi Enns - abechs trianqgle

Prefectures : Batha, Ouaddal
Cites : 17-18, 24-27

The region between Atl and Abeche and north to Wadi Enne,
was explored. There hag been 5 vears of drought in the region and
consequently many of Lhe trees were dead and the grass cover gone

or very poor.

Of those trees sbill surviving, Balanites aegyptiaca was
dominant with some Capparis decidua and occasionally A. tortilis.
On  heavier soills. A. mellifera-was present. The legumes Zornia
glochidiata and Alysicarpus sp. plus the 'weeds’ Sesame sp. and
Chorchorus sp. were colonlizing badly degraded areas and abandoned
fields, where the natural grass cover had disappeared.

Collections were made from the temporary ponds, seasonal
depresssions and Lhe pools left in the wadis. The cracking clay
s0ils and high water levels supported A. nilotica var tomentosa,
Bauhinia rufescens and Zizyphus mauritania. At the pond near the
village of Am Sak (site 2%), an aged population of A. albida was
found and last year’s seed pods collected. This pond, together
with others in the region, was colonized by Echinochloa sp and
wild rices. 0. barthil was being harvestd and, at a pond near the
village of Djedda (site 18). 0. longistaminata was collected for

the first time.

Ouaddai highlands

Prefectures : Quaddai, Biltine
Sites : 28 - 42
-

The Ouaddai highlands mark the eastern border of the Chad
Basin. The granite mountzins are much eroded and almost drowned
in their accumulated weathered products. In the north, the
mountains are more promingnt and higher, but, because of the




drought this vyear, the mission concentrated on the <southern
Quaddai... Here, the elevated plain, 550m to 880m, is dotted with

ridges and peaks and cut by wadis.

With the higher altitudes and rainfall, elements of the
sudanian flora extend further north in the QOuaddai. Pennisetum
pedicellatum was found north of 14 deg, but elsewhere in central
and western Chad, at the lower altitudes, it was not found north
of 12deg30’. Andropogon gavanus which was extremely rare at the
same latitude in central and western Chad, was fairly common in
the Ouaddai.

A typical habitat for both P.pédicellatum and A. gayanus
and, more rarely, P. polystachion, P. glaucum subsp. monodii and
Sorghum bicolor subsp. arundinaceum, was the border of seasonal
rivers such as the river Batha at Am Guereda and the numerous
wadis 1in the region. Along these wadi edges, the s0il was more
silty resulting in & high moisture retention. A. gayanus was also
found together with wild rice (0. barthii) and species of
Echinochloa  in the seasonal pools where the soils were heavy,
cracking <clays.. In common with the other regions explored, the
crevices ‘between the granite boulders of the outcrops, were
typically colonized by P. pedicellatul.

Combretum, Gardenia and other trees of the sudanian zone
were present 1in the woodlands largely dominated by Balanites
aegyptiaca. Where the soils were heavier, along wadis and 1in
depressions, Pilostigma reticulatum, A. seyal, A. nilotica and
Mitragyna inermis were found. At the higher altitudes, northeast
of aAbeche, A. mellifera was common with some A.tortilis and
A. ehrenbergiana. Along the wadi edges were . found Zizyphus
mauritania and Bauhinia rufescens and occasionally, a few aged
A. albida trees. '

The millet and sorghum harvest was poor this year because of
the drought. In the region of Am Zoer, fruit trees, guava, mango

and citrus, are grown in the wadis and during the dry season,
vegetables are cultivated under irrigation.

‘Diamsna

Region southeast of i

Prefecture : Chari Baguilrmi, Guera
Sites : 55 - 73 v,

The region explored, Doubali - Bokoro - Ngama - Massenya -
Doubali, falls within the sahelo - sudanian transition zone. The
woodlands included species of Combretum, Khaya senegalensis
Anogeissus leiocarpus, Dichrostachys cinerea, Guiera
senegalensis, Boscia senegalensis, and on the heavier soils,
Pilostigma reticulatum, Mitragyna inermis, Zizyphus mauritani,

A. seyal, A. nilotica, A. pennata, Diospyros mespiliformis plus
the ubiquitous Balanites asgyptiaca. The area between Doubali and
Bokoro was dominated by A. senegal which, since it had already
mature pods, was collected

-

Pennisetum pedicellatum was a common species throughout the
region. It occured in two distinctive habitats : in the crevices
between boulders on the granite outcrops and in thickets (around
the trees in closed woods). In the latter habitat plants were
often found with an ’*intermediate’ head morphology characteristic
of both less common species P.polystachion and P. pedicellatum



Andropogon  dayanus wWasE markedly more common in this “region

than in zones further north. Typically it was growing in

were heavier and clayish, but it was
on the granite outcrops.

depressions where the soils
also found in the crevices

Seasonal pools colonized by Echinochloa sp., Aeschynomene
sp. and wild rice were also a feature of this region.

» Sorghum was & m&jor .crop and since the drought - was less
severe in this region, it was possible. to collect a diversity of

types.

Salamat redqion

Prefecture : Salamat
Sites : 74 - 92

Salamat receives un average annual rainfall in excess of
800mm and lies within the sudanian zone. The whole region is
extensively flooded during and for two months following the rainy
season. ‘For half the year., Am Timan, the prefectural capital, can
be reached by air only. The claycy soils become waterlogged and
vast low-lying areas are inundated.

The trees and grasses of the woodlands were typical of
sudanian vegetation. The grass cover was dominated by tall
species of Loudetia, Andropogon, Hyparrhenia and the perennials
Andropogon gayanus and . aTricanus . Aristida, Setaria, Chloris,
Eragrostis were locally common. The trees were mainly non-=piny :
Anogeissus, Mitragyna, Combratum, Gardenia, Tamarindus,
Balanites. '

Under the trees, in closed woods and thickets, Pennisetum
pedicellatum and FP. polystachiton were common. On the heavy clay
soile of the seasonally fTlooded plains, P. atrichum, Sorghum
bicolor subsp. arundinaceum, $. purpureo sericeum, A. gayanus and
Panicum arundinaceum weire locally common. Cassia sp. Alysicarpus
rugosus and wild Abelmoschus were also typically found in  this
habitat. In the wvery <swanpy depressions, Aeschynomeng -£p.
Echinochloa SP. . Oryza bartnii and 0. - longistaminata
predominated.

This region showed noneg of the stark - signs of
desertification familiar in the more northern latitudes. However,
the region 1s crossed by major routes of transhumance. In the
vicinity of these tracks and around the ponds and water points
along thelr routes, Lhe vegetation is badly degraded. _

Bush fires are widespread in the region in October and
November at the time of the transhumance. As the pastures dry the
nomads move southwards fTrom the Sahel through Salamat to
southwestern Chad and into the Central African Republic. The bush
fires may be caused accidentally by camp fires or cigarettes, but
may be set deliberatly by the villagers to keep the cattle odt of
thelr Tields. Alsc they may be lit by the herders inorder to
produce & regrowth for theilr cattle to eat during the ascent the
following March. The effects of cash fires on the vegstation, its
specles composition and development, needs further study.

o2,



Due to its flooding and inaccessibility, the region is only
sparsely inhabited. Near the larger towns, Kyabe and Sahr, cotton
is the major crop. The major cereals were millet and sorghum and
there was variety of local landraces of the latter. Other crops
included groundnut, cowpea, okra.

S. SPECIES ENCOUNTERED AMD SAMPLES COLLECTED

The samples collected are-listed in the table and the sites
explored are shown on the map.. '
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TABLE L = SAMPLES COLLECTED IBPGR/LAB EARCHA CHAD 1987

SPECIES 'NUMBER . OF | SAMPLE ! DISTRIBUTION

! SAMPLES I1STATUS! '

LCOLLECTED W wILD! B

! !ICCULTH A Y B L C YD ! E Y F L G
""'""‘"““'""'"““"T"""'“‘""f"'“""T'“"Miﬁf‘""ﬁéﬁf?iisq?&iﬁ‘Fisb:
CROP GENEPOOLS ! A b ! ! ! ! ! M !

e ! A . ! ! - ! ! ! f
Pennisetum glaucum ! 14 tC I R N B L
subsp glaucum ! ! ! ! ! ! ! ! !

! ! ! ! ! J ! l !

P. glaucum ! 5 oW L R R N T B
subsp monodil 1 ! i ! [ ! ! ! l
! ! ! ! ! ! ! ! !

P. ramosum ! Se POW U T A T A R S S
: ! ! ! ! ! ! ! ! !

P. pedicellatum ! 12 W O R T S A
- ! ! . ! ! ! Lo !

P. polystachion ! 8 YW A A
. i 1 ] { [} i 1 i i

Sorghum bicolor ! 20 bc L O T S B Y R
subsp bicolor ! ! ! ! ! ! d ! !
’ ! ! ! ! ! ! ! ! !

S. bicolor ! 5 YW U S T T S B T S R
subsp arundinaceum ! v ! ! ! ! ! ! !
' : ! ! ! ! ! ! ! ! !

S. purpureo-sericeum! 3 YOOW U S N R I T R A 2 N B
] i 1 ] ] t i i ]

Oryza barthiil ! 11 oW L T A A L
! ! ! ! Lo ! ! !

O. longistaminata ! 3 LW L S T T B
! ! ! ! ! ! ! ! !

0. punctata i 1 bW N T S T S SR
! ! ! ! ! ! ! ! !

Vigna subterranea ! 1 L A e N L
! ' ! ! ! ' ! ! !

V. unguiculata ! 4 tC A O R A
subsp unguliculata ! ! ! ! ! ! ! ' t
! ! e ' ! ! ! !

V. unguiculata ! 1 YW L S S T A R O T
subsp dekindtiana ! ! ! | ! ! ! ! !
) . ! ! ! . ! ! ! ! !

V. ambacensis ! L POW L R T A A
! ' [ 1 ! ! Voo

Vigha sp. ! 1 W e e
! ! ' 1 ! ! ! ! !

Abelmoschus esculentus 3 o L S
1 t 1 ] i | ] { 1

Abelmoschus sp. ! 2 bW L R T A B
! ' ! ! ! ! ! ! !

L Y

Arachis hypogea ! 2 LC U S N e e N e T B
! ! ! ! ! ! 1 ! §

Canavalia ensiformic! 1 P N T A T B B
! ! ! ! ! ! ! ! !

Citrullus lanatus ! 1 ! C R T O T e R T BN B
1} { [} 1 1 [} | [} 1
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Citrullus lanatus
Sesamum indicum
Sesamum Sp.
Zea mays
FORAGE HERBS

Andropogon gayvanus

Bulboschoenus
marigimus

Dactyloctenium
aegyptiaca

Cynodon dactylon
Echinochloa colona
E. pyramidalis

£. stagnina

Alysicarpus gluinaceu

A. ovalifolius

A. rugosus
Aeschynomene indica
Aeschynomene sp.
.Deémodium sb.
Sesbania rostrata
Tephrosia pumilia
T. purpurea

Zornia glochidiata
Unidentified legume
FORAGE TREES

Acacla albida

A. mellifera

A. niloticé

A. senegal

Balanites aegyptiaca!

Bauhinia rufescens
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I i ! )

i
Dichrostachys cinerea 1 oW [ ! !
! ! ! ! ! ; ! ! :
Prosopis africana ! L VW [ S I A S S
{ 1 ! 1 ! 1 5 ] l
&4 - IBPGR designated base collections
& - IBPGR/ISC working collection
C - Others (see p. 20)
D - ILCA '
E - GHAD : Laboratcire de rarcha
F- - CHAD : Direction des Forets
G - CHAD : Direction de L Agriculture
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5.1. COLLECTING METHOD

All samples were of seed and except for the crops and a few
selected accessions, they ware gathered randomly throughout the
site or as large a part of it as was feasible from as many
individual plants as wase possible. The obJectlve was to ensure
that a very high percentage of the gsnetic diversity at the site
{in the population) was sampled and the amount of seed collected
was sufficient Tor division into subsamples still largely
representative of the original population.

The samples were gathered in cloth bags and kept in a shaded - -
wire! cage on the vehicle roofrack, in order to facilitate drying.
Periodically the samples were checked and leguminous species with
bad insect infestation wers treated with Lindane powder.

Sample and site data was recorded on the standard IBPGR
~collecting fTorms and cobservations noted on the regions explored
and species encountered.where possible, herbarium specimens were
taken. .For future missions, it would be interesting to collect
rhizobia from the legume species and more ecological parameters

such as soil PH.

5.2. TIMING OF THE MISSION

It was not always pocsible to collect large samples. Many
species - showed high =3sterility resulting in poor seed set,
particularly in extreme habltats. Oryza longistaminata was always
highly sterile. 0. barthii seeded poorly where its habitat had
dried out early and quickly. At the northern limit of its
distribution, Andropogon gayanus populations showed very low seed
set. :

The majority of crop camples were taken from the farmer’s
stores and, 1in some cases, the number. of plants was few.
Throughout much of central Chad the harvest had failed becaude of
drought and/or cricket attack this year .

Overall, the timing of the mission was appropriate. However,
by mid October the vegetation, in particular, the annual grasses
in the northern parts of the sahelian zone had already dried and
shattered.  Because of the drought this year, there was very
little to collect in this region, however, for future expeditions
mid to end of September would be the appropriate time to collect
the annual 'sahelian pastures. In addition, the 1last trip to
southeastern Chad, &t the end of November, was 2 to 3 weeks too
late for the collection of species which shatter quickly at
maturation, such as wild Vigna.

As expected the period of collecting was not optimum for the
trees species. January would be the appropriate month for the
" sahelian - Acacla species .and a little later for the sudanian
trees. Some collections were made from precose populations or, as
in the case of Acacia albida, Collection no. 58 5 a
conspicuocusly early maturlng ;nd1v1dua1



5.3%. SPECIES SAMPLED

_Prior to the wmission, & list of target species was darawn up
from information on specles occurrence and distribution in Chad,
their forage value, lmportance Lo Srop breeding, risk of genetic
erosion etc. Priority was given Lo the collection of wild species
in crop genepools, in particular Pennisetum, and to the sahelian
legumes and perennial grasses of known forage potential. However,
during the mission, &3 Lhe tean pecame more familiar with the
species, their gcogeographic distributions and status, priorities
were adjusted. More abiention Lhan originally planned was given
to the forages of Lhe temporary pocls and seasonally waterlogged
depressions, in viaw of trnelir importance as a source of green
matter over periods extending well into the dry season and the
problemn of increasing  drying out and overexploitation.
Observations on the different species collected are given below.

Penpnistum qenepocl

Due to the severe drought, exploration of the north, Fava,
Fada and northern Ouaddai, where it was hoped to find P.glaucum

subsp monodii isolated from cultivation, was abandoned. Serge
TOSTAIN, of the OREYOM laboratory, Niamey, who 1is currently
investigating the variation within wild millet and its

relationship with the cultivated form using biochemical markers,
cancelled his participation. The team did specifically explore
the lower portion of the Gahr-el-Ghazal and the area of Wadil Enne
for wild millet. Both areas were extremely dry, the vegetation
highly degraded and local people were unfamilar with the
species. ’

Extrapolation from the findings regarding the ecogeographic
distribution of wild miliet in-Niger and Mali, indicates that the
species 1is or wag present in northern Chad. Exploration of the
Faya, Fada, Tibesti, Ernedi~and northern Ouaddai regions 1is
necessary to confirm this.

P. glaucum subsp monodii was sampled 5 times, never adjacent
to the crop, but always within the zone of millet cultivation. It
was found on the southern sdge of Lake Chad, in the area south of
Lake Chad and west of Lake Fittri and in the southern Ouaddai at
sites from 310 to 550 m and rainfall - to -.Fn the GCuaddai 1t
was found along the borders of wadis ircluding the border of the
cdried-up river Batha albt Am Guereda. Elsewhere, it was sampled
from around trees on sandy loam soils. ‘

Three species of the tertiary genepool were sampled : P.
pedicellatum, P. polystachion and P. ramosum. P. pedicellatum was
sampled fTrom the distinct and very different habitats under
trees in thickets and Trom- the much more exposed site of the
granite outcrops of central Chad (Lake Fittri region) and the

Cuaddai where it grew in the crevices between the boulders. There
was no obvious phenotypic differences between these ecotypes, but
it will be interesting to see 1if they represent different
cytotypes. ’ * '

Under the much nigher rainfall of southern Chad, “P.
pedicellatum was more abundant. Although it grew along side
tracks, wadis and ponds where the s0i1ls were molster, 1t was most
commonly found in the shade, under trees and frequently mixed
with the much lLess apundant P. polystachion. The observed
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intermediate spikelet characters has implications for . possible
hybridization between the species. However, this would be
contrary to the expected apomictic reproduction of P.
pedicellatum and polystachion. It thus remain to be verified
wether this population of the species are obligate apomicts.

In southeastern Chad., on the clay soils of the seasonally
ilnundated areas,  P. ramosum was found assoclated with Sorghum
pUurpureo-sericeum, Andropgon gayanus, Alysicarpus rugosus, wild
okra and Acacla sevyal, Cassia sp,and Combretum sp. Three- <a mples

were-collected.

“Cultivated pearl millet was collected in those areas not
explored by the IITA/Ministry of Agriculture team, viz. the
regiohs of Lake Chad, Ouaddai and Salamat and the central north
of Chad.Few samples were collected from the sahelian zone because
the drought and crickets had largely destroyed the harvests.

Sdrghum genepool

. Wild. sorghum, S. bicolor subsp. arundinaceum was TfTound - as
far north as 13deg30’ always in SEdSOﬁdlly wet depressions on
clayish "soil. It was also found and Sampled under the higher
rainfall regime of southeastern Chad where the tertiary genepool
species, S. purpureo-sericeum. was a common component of the
grassland of the seasonally flooded plains.

Chad is ricn in Sorghum diversity,  Rainfed sorghum’ ic &
major crop from the southern sahelian zone southwards.
Collections were made to complemnent the material collected by the
IITA/Ministry of Agriculture team. :

In addition, in the sanhelian and sudanian zones, sorghum is
grown as an off-season crop on the vertisols . of the wadis
temporary pools and seasonally waterlogged depressions. As the
water recedes 1n October nurseries are established on the edges’
of the depressions. When the plants are about 50 cm high they are
transplanted across the now dry and cracking clay pans. The
varieties are of Lhe race Jurra and invariably goose-necked and
known locally as °’berbere’. It would be worthwhile to mount a
seperate mission to collect the berbere sorghums.” February/March

would be the appropriate time.

Qryza genepool

No cultivated rice was collected. The main rice growing
regions which are in southwestern Chad were explored by an
IBPGR/IRAT/ORSTOM expedition in 1977.This.year, the IITA/Mlnlktry
of Agriculture team COll&uCcd additional landrdceb in southern

Chad.

The areas explored by this mission were outside of the rice
cultivation zones and only on one occasion was 0. sativa
encountered. In contrast, wild rices were frequently found. 1In

southeastern Chad, 0. barthii and its perennial progenitor® O.
longistaminata were found in the wetter depressions of the
seasonal flood plains and the temporary pools. Seasonal pools
and waterlogged deprescions with grey cracking clays (vertisols)
are also & feature of central Chad. 0. barthii was common in
these habitats and 0. longistaminata and O. punctata, more rarely
encountered.



A lot of effurt was made to collect these wild rices both in
the southeast and, parcticularly, in the northern central zone
where their habitats, the pools and depressions, are at risk from
increasing drying out. /& total of 15 samples were collected of
which 13 originated from central Chad distributed from Lake Chad
to the southern Ouaddai and north to ld4deg . In- the southeast,
the wild rices had already shattered at the time of the mission
and only & few collections could pbe made.

The 1977 I6PGR/IRAT/ORSTOM. team collected wild rice, but
except for along the route from N’Djamena to-Ati, they did not
covegr the same zones. The IITA/Ministry of Agriculture team this
year ' collected wild rice, but again mostly in the south except
for sites close to the quCko to Oum Hadjer dnd Mongo.

The material collected by the mission adds substantially to
the existing collections of wild rice from Chad. Furthermore, it
is of parLicular value since 1t represents populatlons from the
nonthexn ‘limits of Oryza distribution.

All populations sampled showed & very high degree of
spikelet abortion and it was paiticularly difficult to find <seed
of O. longistaminata which is notoriously sterile. In northern
central Chad, & substancial number of the depressions and pools
explored were occupied by wild rice, principally 0. barthii, but
there was no seed to collect because the water had receded and
s0il dried out before the grain had filled. There is /Ao doubt
that 1if these droughts pereist and the habitats continue to dry
out each year, then eventually the populations will be wiped out
and the wild rices climlnaLcd T rom the Sahel.

In addition, the wild rices are wunder threat from the
axploitation and over-grazing of their habitats. The temporary
pools and . seasonally floode€d depressions are ofter’ used for
cool vegetable gardens and the cultivation of ’berbere’ so the
wild rices are uproocted before maturity. Although these sites
could be exploited for the cultivation of rice, this was seen
only once. Howchr the harvesting of 0. barthii is . practised
throughout the region and the graln can be found on sale in the

village markets

protection of the wild rice for:later harvesting or the
cultivation of vegetables and *berbere’ 1n the depressions and
pools, conflicts with the other role of these habitats which
serves as a source of green forage well into the dry season. To
the wvillagers, who traditionally hold much livestock as well,
this latter use of the ponds, tempordry pools and seasonally
flooded depressions is squally important and a balance is reached
between their exploitation for crops and grazing.

The wild rices aire sometimes grazed, but always heavily
trampled as the cattle eat Lhe assocliated species of Echinochloa,
Aeschynomene and trees. Many poole and depressions were found
which were completely barren Trom overgrazing, particularly those
close to large villages or along the routes of transhumance.



Other crop genepools

Except for the southeast, the areas explored by the mission
lay north of the distribution zone of wild Vigha. In the Salamat
region, different species of wild Vigna were found, but only 3
collections were made since the plants had already dried up and
shattered, - making identification and sampling difficult. The
IITA/Ministry of Agriculiure team which explored southern Chad
earlier in the season and more extensively, did make a number of
collections including wild cowpesa. _ )

Also in the Szalamat region, wild okra was Tfound and
coTllected. It grew, together with =~ S. ' purpureo-sericeum, _
Alysicarpus rugosus and P. atrichum on the flood plains. Okra is
a major ingredient ‘of the sauce that accompanies . the staple
starch of millet ’pate’ (boul) and 1s cultivated widely
throughout Chad. :

Sesame 1s also & wilidespread crop throughout Chad. Wild
sesame was Tound and collected in the sahelian zone, where it
thrive~ 1n disturbed habitacrs, such as abandoned fTields.

wlld forms and landraces of tHe watermelon (Citrullus) and
cucumber (Cucumis) were Tound, including Cucumis metuliferus.
Some samples were collected, but these genera should be the
object of further study and collection on a future mission.

A

Forage grasses

Priority = was g@iven to the perennial grasses with emphasis
particularly in the sahelian zone, on Andropogon gayanus.This
valuable forage is abundant under the higher rainfall regime of
southern Chad, but the persistent droughts in the Sahel are
leading to its elimination. Except for sites at higher altitudes
in the Ouaddai, &. gayanus was_ found only twice north of 12% and
both these populatlonv were small and :terlle.

The species is well known to the local people both as a good
forage when young and for its stems which are used to make mats
and fences. .They said that before the recent droughts, Andropogon
gayanus was much more widespread and abundant and confirmed that
1t has now almost entirely disappeared from the sahelian zons.In
the OQuaddai it was found and collected up to 780m and north to
14%10°. The higher rainfall in the Ouaddai is enabling the

species to persist this far north.

A. gavanus was always found on the heavier moisture -holding
clays or loams, around temporary pools, in depressions or along
the borders of wadis. In addition, it was twice found with
Pennisetum pedicellatum in the crevices between the boulders on
granite outcrops. Unfortunately, on both these occasions there
was no seed. Not only 1s A. gayanus & poor seeder, but this vyear
the plants had been badly attacked by crickets. Despite the
difficulties of collecting seed, it was decided to give the
species special attentiorn in view of the rapid diminuation af its
ecogeographic  distribution, ite wvalue as a forage and its
potent1§1 in the cgenenation of badly degraded pools and
depressions or its cultivation in these sites 48 & cutting grass.

Attention wac a}go given to other species of the temporary
poolg anq seagmnally waterlogged depressions, particularly
species of Echinochloa. The forage that these and the other




sbecies of the pools and depressions provide aftter the annual
pastures have dried up 1s crucial in the sustenance of livestock
through the dry seasoin.

The other priority perenniasl grasses, Cenchrus ciliaris, and
Chloris gayana were not encountered.

Very few collections were made of the annual <cahelian
grasses for two reasons. Firstly, the mission was two to three
weeks too late and the plants had already ‘shattered.” Secondly,
the zones where priority attention should be giver are those
where desertification ie¢ the worst wviz. .the central north,
northern Ouaddal and northwest (kanem). This year, with the
drofight in these zones, there was nothing to collect as the
vegetation cover was €0 poor. However the anrual pastures of

these regions should be tne object of a future micssion.

Forage legumes

Prior to the miszsion, Zornia glochidiata and Stylosanthes
fruticosa were given hiugnsst priority for collection. Although
S. fruticosa has been reporcted from west of Abeche, it - was not
found on this mission. It is present in Niger at <imilar
latitudes, but obvicusly rare in Chad.

In contrast Z. glochidiata is ubiguitous. It was distributed
throughout the region explored from the north sahelian to
southern sudanian zones. It was found on sand, sandy loams and
clayish solls as a componz=nt of the grassland, but it showed &
clear preference for disturbed habitats. It 1is an aggressive
plonger on degraded and ruderal =ites and this character could be
exploited in the regeneration of these areas. The plant is well
liked by cattle and has good forage value, but it gives a limited
input because 1t senesces sO quickly. ‘

Z. glochidiata does dsserve further study particularly of
the role it could play & & ploneer species on degraded sites.
However, 1t does not warrant priority status for collection, at
least, not in Chad.

Other species which were found to thrive in disturbed
habitats were of the genus Alysicarpus. A. rugosus was found on
the flood plains in southeastern Chad and A. glumaceus and A.
ovalifolius were found together and hybridizing. The samples of
A. ovalifoliue and A. glumaceus require careful botanical study
cince they do not conform in pod characters to the descriptions
in the Fleora of Tropical East Africa.

Ancther genus which caused problems of identification was
Aeschynomene. Three different species were encountered growing
together with Echinochloa and Oryza 1in  the seasonal pools.
Aeschynomene was often the only leguminous herb found &t these
sites and was grazed, but, reportedly, only by goats.

Trees

A number of szahelian and sudanian tree species were targeted
for collection. Highest priority was given to those with Kknown
high forage value, viz. Acacia albida, A. senegal, A. tortilis,
Balanites aegyptiaca, Bauhinia rufescens, Combretum aculeatum,
Commiphora africans, Maeruwu crassiflora.



As expected, the majority of species were only at the
flowering stage at the time of the mission. January/February
would be the appropriate time to collect. However, collections
were made of precose populations of A. albida, B. aegyptiaca, B.
rufescens, A. mellifera, A. nilotica, A. senegal, Dichrostachys
cinerea and Prosopis afiricana.

Balanites aegyptiacsa was dicgtributed throughout the region
explored. It showed not only a wide ecological adaptation, but
also much tolerance to drought. It was found on a range of soil
types, from the sand dunes (coll.no &) of Kanem to the heavy
cracking clays of seaconal pondg, the Bahr-el.Ghazal (col.no 73)
and the swampy plaine of Zalamat. Its distribution ranged from
the northern sahelian to the southern sudanian zone and Trom
300m at the shore of Lake Chad to 800m in the Ouaddai highlands,
although it was conspicuously less common at  the higher
altitudes. - )

Particularly impressive stands were found in the sahelo-
sudanian transition zone on the sandy loam.soils (Lake Fitri,
coll.no 16, Massenya - Ngama - Doubali). Populations were almost
uniform, dense with good recruitment. In areas devastated by
drought with almost 10O % tree mortality, the few individuals
still 1living were invariably either B. aegyptiaca or Capparis
decidua.

In view of its ecological flexibility, apparent tolerance to
drought and its well documented food, . forage and medicinal value,
g. aegyptiaca 1is certainly worthy of further collection and
study. It would seem worthwhile to sample stands across 1its
ecogeographic distribution for evaluation and study. In addition
to ite wide ecological adaptability, the populations surveyed
appeared highly wvariable in a number of morphological and
agronomic characters, notably time of fruiting, 'fruit _size and
habit. Despite its long growing period, B. aegyptiaca could have
an important role to play 1in the reforestation of, particularly,
the sahelo-sudanian transition zone.

In contrast to Balanites aegyptiaca, Acacia albida was found
to be surprisingly rare. A. albida is widely distributed in
Africa in a variety of habitats, but although 1t is -common in
neighbouring areas of Niger and Nigeria it was of markedly rare
occurrence in the regions explored in*Chad. Indeed, no really
viable (ie. significant numbers of healthy, mature trees and
recruits) natural populations were found. Only where trees had
pbeen planted (CARE, region of Tourba) were they found 1in
substantial numbers. The natural populations found were typically
a few aged trees either shading « village or around & pond where
they were probably protected by the villagers.

To know how widespread and abundant A. albida was 1n the
past in Chad, it would be necessary to thoroughly search the
literature and question the villagers . However, the local people
indicated that it was once more common and that overexploitation,
grazing of the vyoung trees and drought have lead to" its
elimination.

another tree which ie reported to be disappearing is Maerua

crassifolia. A few trees were found in the region south and east
of Lake Chad, but they weire not yet fruiting. This tree has very
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good forage value and warrants collecting and evaluation with a
view to its re-establishment in the sahelian zone.

5.4. DISTRIBUTION AND CONSERVATION OF THE COLLECTIONS

The distribution of the different species collected is shown
in the table. Details of which accessions have been sent where,
are appendixed to this report.

The samples were deposited with the relevant institutes in
Chad and sent to the IBPGR Seed Handling Unit, Kew, UK for
distribution to the designated base genebanks.

~In addition, subsamples of all the accessions (except maize)
are kept in active collection (in foil sachets in a freezer) by
IBPGRAISC and have been distributed to ICRISAT and other
collaborating progectc for multiplication and early evaluation,
as follows '

- Forages : ILCA . i

- Sorghum and wild sorghum, pearl millet, groundrnuts, cowpea :
relevant ICRISAT West African Program - v

- Wild pearl millet : ORSTOM ISC Program ; IBPGR/USDA project at
Tifton, 'USA

- Forage herbs and trees : ICRISAT Resource Management Program,
I1sC : ‘

- Vegetables (wild and cultivated) : AVRDC/USAID Vitamin A
project,Niger '

- Orvza and Abelmoschus : ORSTOM, Bondy,., France (via Ad:opodoume)

- Sesamum : University of Jerusalem, Israel

Samples requiring immediate multlpllcatlon are indicated in
the appendix.

The collection data and information on the distribution of
the material will be distributed with the samples and held in a
database ©° at the IBPGR Office in Niamey. When available,
characterization and evaluation data will be added to this
database and forwarded to the ’Laboratoire-de Farcha’ and other

Chadian institutes.

The wvoucher herbarium specimens are deposited at the
*Laboratoire de Farcha’ and duplicated at the IBPGR Seed Handling
Unit, Kew, UK. The voucher photos are filed with the data forms

at IBPGR, Rome. ..
&. CONCLUSIONS

A Jjoint IBPGR/’Laboratoire de Farcha’, N’DJjamena mission
from October to early December collected 178 samples of mainly
forage species and wild species in crop genepools TfTrom central
and southeastern Chad.

This year the rainfall was poor in both amount and
distribution with only 119mm recorded at Mao in the west and
140mm at Abeche in the east. Consequently, development of the
vegetation cover 1in the central north was very poor . and
exploration of the region was abandoned.

It was also planned to survey the central plateau region
which falls within the Prefecture of Guera. However, the team did
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" not receive authorization to Lravel in this region. A ’permit de
circuler’ is required for travel within Chad. This should be
requested througn the collaborating national institute and the
names of all the towns and villages to be visited should be

specified.

Southern Chad. which 7alls within the sudanian zone, has &
rich diversity of interesting forages and species of the
Pennisetum and Vigna genspool. A return visit to Salamat
(southeast) a little earlier in the season, would be worthwhile
and exploration of the mountainous region in the southwest, which
borders Cameroon, could bg rewarding. However, with the .severe
desertification of the north, the sahelian zone must remain
priority for action.

. The Kanen, Bahr el Ghazal, Faya and central northern ares,
northern Cuaddai and Ennedi regions must be surveyed. However, in
view of their fragile climates and vegetation, its unlikely they
will yield much unless there has been & reasonable rainfall.
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*ok
- 006

AEGYPTIACA

AEGYPTIACA

0l¢6

073

AEGYPTIACA

BAUHINIA

3 3

RUFESCENS

040

RUFESCENS

074

Y

BULBOSCHOENUS

MARITIMUS

*k
071

CANAVALIA

k%

ENSIFORMIS

171

CITRULLUS
LANATUS
LANATUS

%K
007

- 008

—

LANATUS

033

LANATUS

064

CYNODON
081 DACTYLON

b 3.3



AEGYPTIUM

2
DACTYLOCTENIUM

CYPERUS

X%k
003

I g
*¥ O

-

AEGYPTIUM

019

DESMODIUM

*k

a1

157

PYRAMIDALIS
PYRAMIDALIS
PYRAMIDALIS

CINEREA
COLONA-

STAGNINA
STAGNINA
STAGNINA

DICHROSTACHYS
ECHINOCHLOA

XX
108
Xk
020
017
029
082
021
113
120

. -

. -

LY

LONGISTAMINATA

BARTHII
BARTHII
BARTHII
BARTHII
BARTHII
BARTHIT
BARTHII

BARTHII
LONGIETAMINATA

LONGISTAMINA

BARTHII
BARTHII

- ORYZA
097 A BARTHII

XX
023
039
056
083
084
087
097
106
112
138
015
028
160



N
N
0,

PUNCTATA
PENNISETUM

*k kK

+ 1 +

GLAUCUM

GLAUCUM

009

o011

GLAUCUM

.GLAUCUM
GLAUCUM

~ 030

GLAUCUM

GLAUCUM. -

- GLAUCUM

031

IGLAUCUM

- 062

GLAUCUM

GLAUCUM

069

GLAUCUM

!

GLAUCUM

GLAUCUM

075

GLAUCUM

GLAUCUM

090

GLAUCUM

GLAUCUM

103

GLAUCUM

115

GLAUCUM

GLAUCUM

GLAUCUM

125

GLAUCUM

149

GLAUCUM

GLAUCUM

170

GLAUCUM

GLAUCUM

013

MONODIT
"MONODII

044

MONODII

GLAUCUM

051

GLAUCUM

MONODII

079

GLAUCUM

-

MONODII

GLAUCUM

-

080

PEDICELLATUM

i
¥

014

PEDICELLATUM

047

PEDICELLATUM

055

057

PEDICELLATUM
PEDICELLATUM

065

PEDICELLATUM-

067

PEDICELLATUM

085

LY

PEDICELLATUM

095

PEDICELLATUM

104

PEDICELLATUM

134



PEDICELLATUM

<
<
v

-

PEDICELLATUM

175

POLYSTACHION

002

048

POLYSTACHION

POLYSTACHION

105

" POLYSTACHION

109

122

POLYSTACHION

145

POLYSTACHION

‘POLYSTACHION

146

174

POLYSTACHION

RAMOSUM

“)
9]

RAMOSUM

141

RAMOSUM -

178

PROSOPIS

XX

158

AFRICANA

SESAMUM

XKk
004

027

-

INDICUM

094

148

INDICUM

161

INDICUM

SESBANIA

Xk

038 ROSTRATA

SORGHUM

* kK

+

BICOLOR

018

ARUNDINACEUM!
ARUNDINACEUM!

+

BICOLOR

050

-+

<+

ARUNDINACEUM!

BICOLOR

070

+

+

BICOLOR

077

ARUNDINACEUM!
ARUNDINACEUM!

+

-+

BICOLOR

156

HYBRID
BICOLOR

077A BICOLOR
BICOLOR

. 012



" BICOLOR

")
T
o

BICOLOR

BICOLOR

BICOLOR

046

BICOLOR

063

BICOLOR

-

BICOLOR

072

BICOLOR

BICOLOR

076

BICOLOR .

BICOLOR

BICOLOR

086 ..

BICOLOR

iBICOLOR

091

BICOLOR

092

BICOLOR
BICOLOR

BICOLOR

093

BICOLOR

096

BICOLOR

BICOLOR

BICOLOR

099

BICOLOR

BICOLOR

100

BICOLOR

101

BICOLOR
BICOLOR

BICOLOR

102

BICOLOR

BICOLOR

116

BICOLOR

BICOLOR

117

1

BICOLOR

BICOLOR

118

~.

BICOLOR

]

BICOLOR

124

i

BICOLOR

BICOLOR

126

BICOLOR

"150

BICOLOR

i-

-

BICOLOR

BICOLOR

151

BICOLOR

BICOLOR

154

BICOLOR

BICOLOR

i62

BICOLOR

BICOLOR

163

BICOLOR

BICOLOR

164.

165

BICOLOR

BICOLOR

-BICOLOR

BICOLOR

167

oA

BICOLOR

168

BICOLOR

BICOLOR

BICOLOR

169

PURPUREO-SERICEUM

132



PURPURECO-SERICEUM Vo4l o+ [N R R |
: e ! ! ! ! ¢ ! !
PURPUREO-SERICEUM R P+ -0 =
1 1 ! H 1 ! !
! ! ¢ ! ! ! !
**  TEPHROSIA ! ! ! ! ! ! !
001 PUMILA P+ 1+ - b+ b =)
! ! ! i ! ! !
- 005 PURPUREA LEPTOSTACHYA U+ o+ [ 2 |
. : . 1 ! ! ! ! ! 1
**  VIGNA ! [ ! ! [ !
119 UNGUICULATA DEKINDTIANA b=+ ) I N R |
s : : i H ! ! ! ! !
137 AMBACENSIS (IR S | [
L ! ! ! ! ! ! !
155 ? [ 2R I e |
- ! ! ! ! ! ! i
129 SUBTERRANEAR [ L T |
: ! ! ! i [ [
032 UNGUICULATA ) UNGUICULATA! + | - ! [ T S RS
. : ! ! 1 ! ! ! !
068 UNGUICULATA UNGUICULATA! + ! ~ 1 L .
' : ’ 2 ! ! ! K 1 !
166 UNGUICULATA "UNGUICULATA! + | - ¢ [ R S R
E - : ol . ! 1 ! !
173 UNGUICULATA UNGUICULATA! + 1 - ! R |
o ’ ) . ! 1 ! ! 1 i !
- ! ! 1 l ! ! !
**%  ZEA P ! ! ! ' !
130 MAIS LI S I | L T
! ! i H ! ! $
131 MAIS , o+ b - L A |
! L ! ! ! ! i
152 MAIS (R | [ L |
, ! ! 1 [ ! ! !
*%  ZORNIA ‘ ! ! ! ! ! ! !
026 GLOCHIDIATA AR R
v ! ! ! ! ! !
035 GLOCHIDIATA o+ 4+ e
' ! ! ! ! ! i
053  GLOCHIDIATA b+ |
! ! ! ! ! ! !
066 GLOCHIDIATA K SV IR =0 - =
! ! ! ! oo 1
o098 GLOCHIDIATA Y+ o+ - b -0 -
! L ! ! ! ! !
A = Chad - :
B = IBPGR Niamey
C = ILCA
D = IBPGR Research (at USDA, Tifton GA USA).
E = ICRISAT West Africa Programs
F = for vegetables - AVRDC Projet Horticole Vit A, Niger
= for rice and okra - ORSTOM, Bondy (via Adiopodoume )~
= for sesame - Univ. Jerusalem, Israel
G = IBPGR base collections (via IBPGR SHU Kew, Wakehurst,UK).
I = for identification
M = for multiplication'




001
00z
003
004

005

006G
007
008
009
010
011
012
013
014
015
Ole
017
018
019
020
021
022
023
024
025

26
027
028
029

- 030

031
032
033
034
035
036
037
035
039
040
041
042
043
044
045
046
047
048
049
050

TEPHROSIA
PENNISETUM
DACTYLOCTENIUM
SESAMUM
TEPHROSIA
BALANITES
CITRULLUS
CITRULLUS
PENNISETUM -
ALYSICARPUS
PENNISETUM
SORGHUM
PENNISETUM
PENNISETUM
ORYZA
BALANITES
ECHINOCHLOA
SORGHUM
DACTYLOCTENIUM
ECHINOCHLGH
ECHINOCHLOA
ORYZA

ORYZA
ALYSICARPUS
ALYSICARPUS
ZORNIA
SESAMUM
ORYZA
ECHINOCHLO®"
PENNISETUM
PENNISETUN
VIGNA
CITRULLUS
ACACIA
ZORNIA
AESCHYNOMENE
AESCHYNOMENE
SESBANIA
ORYZA
BAUHINIA
ACACIA
AESCHYNOMENE
ACACIA
PENNISETUM
SORGHUM
SORGHUM
PENNISETUM
PENNISETUM
ANDROPOGON
SORGHUM

SAMPLES COLLECTED

SUBSPECIES

&)
T
12
H
&
&)

PUMILA
POLYsTACHIQN
REGYPTIUM

PURPUREA LEPTOSTACHYR

AEGYPTIMACH

LANATUS
LANATUS
GLAUCUM.
DVALIFOLIUS
GLAUCUMe
EICOLOR
GLAUCUM ¢
PEDICELLATUM
LONGISTAMINATA
AEGYPTIACA
PYRAMIDALIS
BEICOLOR
AEGYPTIUM
COLONA
STHGNINA
PUNCTATA 7
BARTHII
GLUMACEUS
OVALIFOLIUS
GLOCHIDIATA
LONGISTAMINATA
PYRAMIDALIS
GLAUCUM -
GLAUCUM* GLAUCUM
UNGUICULATA UNGUICULATA
LANATUS -
MELLIFERA/LAETA
GLOCHIDIATA .
INDICA )
INDICA

ROSTRATA

BARTHII
RUFESCENS .
ALETIDA

INDICA

MELLIFERA
GLAIJCUM.

BICULOR

BI1COLOR
PEDICELLATUM
POLYSTACHION
SAYANUS

&ICOLOR

GLAUCUM

GLAUCUM
BICGLOR
MONOCDII

ARUNDINACEUM

GLAUCUM

MONODII
BICOLOR
6ICOLOR

ARUNDINACEUM

SITE
NO

001
001
002
002
003
004
005
005
006
007
008
008
009
009
010
011
012
013
013
Ol4
014
015
016
017
017
017
017
018
018
019
019
013
020 -
021
022
023
023
023
024
025
025
026
027
028
029
029
030
030
031
0z2



Page NO.

099

N

09/20/38
COLL GERNUE
NO
051 PENNISETUM
052 PENNISETUM
053. ZORNIA
054 ANDROPOGON
055 ¥  PENNISETUM
056 ORYZA
057 PENNISETUM
058 ACACIA
059 ACACIA
060 ANDROPOGON
061 ANDROPOGON
062 PENNISETUM
063 SORGHUM
0&4 CITRULLUS
065 PENNISETUM
066 ZORNIA
067 PENNISETUM
068 VIGNA
049 PENNISETUM
070 SORGHUM
071 BULEBOSCHOENUS
072 SORGHUM
073 BALANITES
074 BAUHINIA
075 PENNISETUM
076 SORGHUM

. 077 SORGHUM
078 ACACIA
079 PENNISETUM
080 PENNISETUM
081 CYNODON
082 ECHINOCHLOA
083 ORYZA
084 ORYZA
085 PENNISETUM
086 SORGHUM
087 ORYZA
o088 ANDROPOGON
oB9 ACACIA
090 PENNISETUM
091 SORGHUM
092 SORGHUM
093 SORGHUM
094 SESAMUM
095 PENNISETUM
096 SORGHUM
097 ORYZA
097A ORYZA
098 ZORNIA

SORGHUM

SAMPLES COLLECTED

SPECIES

GLAUCUM »
GLAUCUM =
GLOCHIDIATA
GAYANUS -
PEDICELLATUM
BARTHII
FEDICELLATUM
AL LIDA
MELLIFERA
GAYANUS
GAYANUS
GLAUCUMY
BICOLOR
LANATUS ~
PEDICELLATUM
GLOCHIDIATA
PEDICELLATUM
UNGUICULATA
GLAUCUNM

2 ICOLOR
MARITIMUS
HBICOLOR
HECYPTIACA
RUFESCENS
GLAUCUMY
BICOLOR ~
EBICOLOR
NILOTICA
GLAUCUM -
GLAUCUM»
DACTYLON
PYRAMIDALIS
BARTHII
B&HRTHIT
PEDICELLATUM
BICOLOR
BARTHIT
GAYANUS
SENEGAL
GLAUCUM -
BiCOLOR
BICOLOR
BICULOR
INDICUM
PEDICELLATUM
BICOLOR
BARTHII
BARTHII
GLOCHIDIATA
BICOLOR

SUBSPECIES

MONODII
GLAUCUM

GLAUCUM
BICOLOR

UNGUICULATA
GLAUCUM
ARUNDINACEUM

BICOLOR

© GLAUCUM,

BICOLOR
ARUNDINACEUM

MONODII
MONODII

B8ICOLOR

GLAUCUM
BICOLOR
BICOLOR
BICOLOR

BICOLOR -

8ICOLOR

SITE
NO

032
033
034
035
035
036
037
038
039
039
040
041l
041
041
042
042
o472
041
043
044
044
045
o046
046
047
048
049
049
049
050
051
052

[ =~
R

054
055
056
036
057
058
059
59
059
059
059
060
061
061 -
o2
063
064




Page No.

(&

09/20/88

COLL GENUS

NO

100 SORGHUM

1014 SORGHUM

102 SORGHUM

103 PENNISETUM
104 PENNISETUM
105  PENNISETUM
106 ORYZA ‘
107 AESCHYNOMENE
108 DICHROSTACHYS
109 PENNISETUM
110 ANDROPOGON
111 AESCHYNOMENE
112 ORYZA

113 ECHINOCHLOA
114 ANDROPOGON
115 PENNISETUM
118 SORGHUM

117 SORGHUM

118 SORGHUM

119 VIGNA

120 ECHINOCHLOA
121 ANDROPOGON
2z PENNISETUM

123 7

124 SORGHUM

125 PENNISETUM
126 SORGHUM

127 ARACHIS

128 ~ABELMOSCHUS
129 VIGNA

130 ZEA

131 ZEA

132 ° S0ORGHUM

133 PENNISETUM
134 PENNISETUM
135 ALYSICARPUS
136 ABELMOSCHUS
127 VIGNA

138 ORYZA

139 SORGHUM
140 ANDROPOGON
141 PENNISETUM
142 ALYSICARPUS
143 ABELMOSCHUS
lad PENNISETUM
145 PENNISETUM
146 PENNISETUM

147 ARACHIS

148 SESAMUM:
149 PENNISETUM

SAMPLES COLLECTED

SPECIES SUBSPECIES
£Z1ICOLOR BICOLOR
BICOLOR - BICOLOR
BICOLOR.. BICGLOR
GLAUCUM . GLAUCUM

PELICELLATUM
POLYSTACHION
BARTHII

CINEREA
POLYSTACHION
GARYANUS
INDICA
BARTHII
STAGMNINA
GAYANUS

GLAUCUM - GLAUCUM
BICOLOR BICOLOR
B51COLOR BICOLOR
BICOLOR BICOLOR
UNGUICULATA DEKINDTIANA
STAGNINA

GAYANUS

POLYSTACHION
BiCOLOR
GLAUCUM*
BICOLOR
HYPOGEA
ESCULENTUS
SUBTERRANEA
MAIS

MAIS .
PURPUREC-SERICEUM:
RAMOSUM .
PEDICELLATUM )

RUGOSUS

BICOLOR
GLAUCUM
BICOLOR

ANBACENSIS
BARTHII
HURPUREO‘JERI(EUM;
GAYANUS
RAMOSUM
RUGOSUS
PEDICELLATUM
POLYSTACHION
POLYSTACHION
HY POGER
INDICUM

GLAUCUM v GLAUCUM

SITE
NO

064
064
0é4
064
065
065
066
06
067
068
069
070
070
071
072
073
073
073
073
074
075
076
076
077
078
078
078
078
078
078
o7&
078
079
079
079
080
080
080
081
o2z
o8z
o8Z
082
082
083
083
084
085
085
055




Page NoO. 4

09/20/88 A
SAMPLES COLLECTED

COLL GENUS SPECIES. SUBSPECIES SITE
NO : NO

150  SORGHUM BICOLOR - BICOLOR - 085
‘151 SORGHUM : BICOLOR . . BICOLOR 085
152 ZEA MAIS : . 085
153  ABELMOSCHUS ESCULENTUS ' 085S
154 SORGHUM BICOLOR BICOLOR 085
155 VIGNA e 084
156 SORGHUM , BICOLOR ARUNDINACEUN 086
157 DESMODIUM . 7 086
158 PROSOPIS AFRICANA 087
160 ORYZA LONGISTAMINATA 088
161 SESAMUM INDICUM _ 089
162 - SORGHUM BICOLOR BICOLOR 089
163 SORGHUM BICOLOR . BICOLOR : 089
164 SORGHUM BICOLOR _BICOLOR 089
165 SORGHUM - BICOLOR , BICOLOR 089
166 VIGNA UNGUICULATA UNGUICULATA 089
167 SORGHUM 8ICOLOR BICOLOR 089
168 SORGHUM BICOLOR 5ICOLOR . 089
169 SORGHUM BICOLOR ) BICOLOR 089
170 PENNISETUM GLAUCUM GLAUCUM 089
171 CANAVALIA ENSIFORMIS - 089

172 ABELMOSCHUS ESCULENTUS ' 089
173 VIGNA _ UNGUICULATA UNGUICULATA 089

174  PENNISETUM POLYSTACHION : 090
175 PENNISETUM PEDICELLATUM ° ' . 090

176 SORGHUM FIURPUREO-SERICEUM « : 091

177 ANDROPOGON GAYANUS . 091

178  PENNISETUM RAMOSUM ' 092

<



Page No.
09/20/88

1

SITE NO PROYINCE

001

001
002
002
003
004 -
005
005
006

007

008
008
009
009
010
011
012

013
013
014
014

015
0lé

017
017
017
017
018
018
019

019
019
020

021
022

LAC
LAC

LAC
LAC
LAC
LAC
LAC
LAC

. LAC

CHARI

CHARI
CHARI
CHARI
CHARI
CHARI
CHARI
BATHA

BATHA
BATHA
BATHA
BATHA

BATHA
BATHA

BATHA
BATHA
BATHA
BATHA
BATHA
BATHA
BATHAR

BATHA
BATHA
BATHA

BATHA
BATHA

BAGUIRMI

BAGUIRMI
BAGUIRMI
BAGUIRMI
BAGUIRMI
BAGUIRMI
BAGUIRMI

COLLECTION SITES

LOCATION ‘ LAT

120km NGUIGMI SE to, LIWA,lkm 1410
GISKAWA SE. to MAGI .

120km NGUIGMI SE to LIWA, lkm 1410
GISKAWA S to MAGI

Z0km LIWA NE at MAGI 1400
20km LIWA NE at MAGI 1400
Zkm LIWA N 1350
15km LIWA SE to BOL 1340
38km BOL E to DOUMDOUHM 1320
38Km BOL E to DOUMDOUM 1320
7km ARBUT (DOUMDOUM) SE at 1300
BELAGA

17km NGOURA § to'BOKORO,25Km 1240
befora MIOTO

MOITO village 1230
MOITO village 1230
Lkm #MOITO SE to BOKORO 1230
1km MOITO SE to BOKORO 1230
63km MOITO S to BOKORO 1220
15km BOKORO NE to ABOURDA 1230

S50kin ABOURDA NE to NGOLO,at - 1240
edge of LAC FITRI

8/10km NGOLO(L. FITRI)ow to 1240
ARBOURDA

10kim NGOLG- SW to ABOURDA,near 1240
KABARA village A

Zkm AM NDJIAMENA BILALA SE to 1300
YA0

13km aM NDIJAMENA BILALA SE to 1300

YAO
12km GORKO S to YAO,near DENI .1250
12Km YAO NE to ATI,on SW edge 1250

of TABA village

24km ATI NE to DIEDAA : 1320
24Kkm ATI NE to DJEDAA 1320
Zz4km ATI NE to DJEDARA 1320
Z4km ATI NE to DJEDAA - 1320
4km DJEDDA E,at AL MOQUGRAN 1330
4Kkm DJEDDA E,at AL MOUGRAN 1330
42km AT1 SE 1o MONGO,at 1300
KOUNDJOURO

42Kkm ATI SE to MONGO,at 1300
KOUNDJOUROU

42Ki ATI SE to MONGO,at "1300
KOUNBJIOUROU

37km KOUNDJOUROU SE to . 1300

51G0OU, 2km before SIGOU

20km SIGOU E to OUM HADJER,Skm 1250
73Kk KOUNDJOUROU E to OU 1300
HADJER nr TABAREK

REZZZZTZ2 s

-

Z ZZZZ

gy

Zzzz 222

LONG

1400
1400

1410
1410
1410
1420
1500
1500
1520

1630

1630
1630

1630
1630

1700
1700
1730

1720

1720

mmmmmmm

T

mmmmmmm

ALT

290
290

300
300
310
280
290
296
300

360
360
350
350
360
380
350

350
350

350

350
360

380
280
380
380
400

400
350

350
350
390

400
400



Page No.
09/206/88

SITE NO PROVINCE

023
023
023

024
025
025
026

027
028

029
029

030
030
031
032

033
034
035

035
036
037

038
039
039
040

041
041
041
042
042
042
041
043
044
044

BATHA
BATHA
BATHA
BATHA

BATHA
BATHA

_BATHA
OUADDAT

OUADDAT
OUADDAI
OUADDAI

OUADDAI
OUADDAI
OUADDAI
OUADDAI
OUADDAI
OUADDAL

OUADDAIL
QUADDAI

OUADDAI
OUADDAI
OUADDAI
QUADDAI
BILTINE
BILTINE
BILTINE

BILTINE
BILTINE

BILTINE

BILTINE
BILTINE
BILTINE
BILTINE
KANEM
KANEM
KANEHM

COLLECTiON SITES

LOCATION

115km KOUNDJOUROU E to OUM
HADJER via SIGOU

115km KOUNDJOUROU E to OUM
HADJER via SIGOU

115km KOUNDJOUROU E to QUM
HEBJER via SIGOU

40Km QUM HADJER W,at AJCP

10km AM SAK S,at AL GIRINTI
10km AM SAK S,at AL GIRINTI
45Km HARAZ DJIOMBO NE,at WADI
MIRAT .

S5Km aM SAK E to *ABECHE

E5Km ABECHE SE,3km WADI
AMRUSCHE SE

70Km ABECHE SE to GOZ BEIDA,at
ABKAR village

70Km ABECHE SE to GOZ BEIDA,at
ABKAR village '

20Km AM GUEREDA N

20kimn AM GUEREDA N

15km AM GUEREDA N,5km AMIE N
At GUERED#A at crossing of
RIYER BATHA e

#iM GUEREDA~at crossing of
BATHA RIVER _
110km AM DAM E,at ABDI village
7Kin ABDI W

93Km AM DAM to ABDI E,about
15km ABDI W

9Zkm AM DAM E to ABDI

45km AM DAM E to ABDI

55km AM DaM N to ABECHE ,at
DERESSA village

3ékm ABECHE NE to AM ZOER,at
DOUROUBARI village

S56km ABECHE NE to AM ZOER, 15Km
MINIERI SW .

S5¢Kin ABECHE NE to AM ZOER. {5km
MIMIERI SW

78km ABECHE NE to AM ZOER, 10km
MINIERI NE
5km aM ZOER
Skm AN ZOER
Skm AM ZOER
7Kur Ari ZOER
7km AM ZOER
Tkm &M ZOER
5K AM ZOER
6km MOUSSORO N
4Kkm MOUSSORO S
4Kim MOUSSORO S

C2ZZZ6WvoOL
4

LAT

1310
1310
1310
1310
1340
1340
1420

1340
1330

1310

1310

1300

1300

1300
1250

1250

1250
1250
1240

1240
1240
1310

1350
1400
1400
1410

1410
1410
1410
1420
1420
1420
1410
1340
1330
1330

=z

N

i

z =z

z =z

=z

222222222

LONG

1920

1920
1950
1950
1950

2010
2100

2910

2110
2110
2116
2110

2110

2120
2130
2120

2120
2150
2030

2100
2110
2110
2120

2120
2120
2120
2130
2130
2130
2120
1630
1630
1630

E

E

m mom mom m

m m

m

momm

E-

E

mmmmmm

ALT

400
400
400

410
410
410
420

460
350

580
S80

570
570
570
550

570
560
570

570
520
530

700
780
780
840

820
820
820
870
870
870
820
310
320
320




N

Page No.
09/20/88

SITE NO PROVINCE

045
045
046
047

048
049

049
049

050

051

2
053
054

085
056

056
057
058
059

059

KANEM
KANE
KANEM

CHARI

_CHARI
“"CHARI

CHARI
CHARI

CHARI

CHARI

CHARI
CHARI

CHARI

CHARI
CHARI

CHARI
CHARI
CHARI
CHARI
CHARI
CHARI
CHARI
CHARI
CHARI
CHARI
CHARI
CHARI

CHARI
CHARI

CHARI

BAGUIRMI

BAGUIRMI
BAGUIRMI

BAGUIRMI
BAGUIRMI

BAGUIRMI
BAGUIRMI

BAGUIRMI
BAGUIRMI

BAGUIRMI

BAGUIRMI
BAGUIRMI

BAGUIRHMI
BAGUIRMI
BAGUIRMI
BAGUIRMI
BAGUIRMI
BAGUIRMI
BAGUIRMI
BAGUIRMI
BAGUIRMI
BAGU1RMI
BAGUIRMI
BAGUIRMI
BAGUIRMI
BAGUIRMI

BAGUIRMI

COLLECTION SITES

LOCATION LAT

Skm MOUSSORO SW, at DELEBANGA 1330
village

55km MOUSSORO W to CHEDDRA,at 1330
DELEBANGA village

55Kkm MOUSSORO W to CHEDDRA,at 1330
DELEBANGA village

20km MASSAKORI NE,at LALA 1300
KINDILA village
VILLAGE TOURBA 1250

18-20km TOURBA W tO GREDIA and 1250
KARAL

18-20km TOURBA W to KARAL 1250
20k TOURBA W to KARAL via 1250
GREDIA

4Okm TOURBA W to KARAL,10km 1250
GREDIA W

#5km TOURBA W to KARAL,15km 1250
GREDIA W

15k KALAL NE " 11250

Skm DOUGUIA § to NDJAMENA ,at 1240
ANDEM village

40km DOUGUIA S to’ 1230
DJERMAYA, 11Km DJERMAYA N
62K NDJIAMENA SE 1200

89km NDJAMENA E, at MAYO ACHE 1200
village

B4k NDIAMENA E,15km SALAMANGA 1200
N

7km DOUBALI - NW 1150
7km DOUBALI E 1150

S6km DOUBALI NE to BOKORO,at 1200
DIENERE village :

36Kin DOUBALI NE to BOKORO,at 1200
BIENERE village

36Km DOUBALI NE to BOKORO,at 1200
DJENERE village .

S6Kkm DOUBALL ME to BOKORO,at 1200
DIJENERE village

J6Kkm DOUBALI NE to BOKORO,at 1200
DIENERE village

105k DOUBALI E to BOKORO,10km 1210
MALIGANA E

115Kkin DOUBALI E to BOKORO,at 1210
ARBUSUBA village .
115Km DOUBALI E to BOKORO,at 1210
ARBASUBA village

16km BOKORO W to DOUBALI 1220
28Kkm BOKORO $ to NGAMA 1210
40Km BOKORO S to NGAMA,at 1200
DILBINI village

40Km BOKORO S to NGAMA,at 1200

DILBIMI village

LONG

1540
1550
1550
1600
1600
1600
1600
1606
1630
1640
1640

1650
1700

1700

1700

ALT

[
N
o

320

320

320

320
310

290

320
350

350
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09/20/88

SITE NO PROVINCE

064

0é4

o

064
065
065
066
066
067
(¢1:Y4)
069
670
070
071

072
673

073
073
-073
074
075
076
076
077
078
078
078
078
078

078

078

079

CHARI
CHARI
CHARI
CHARI

CHARI
GUERA

‘GUERA
I CHARI

CHARI
CHARI
CHARI
CHARI
CHARI
CHARI
CHARI

CHARI
CHARI
CHARI

MOYEN

BAGUIRMI
BAGUIRi1
BAGUIRM I
BAGUIRMT
BAGUIRHI
BAGUIRHI
BAGUIRMI
BAGUIRMI
BAGUIRMI
BAGUIRHI
BAGUIRHI

BAGUIRMI
BAGUIRMI

BAGUIRMI
BAGUIRMI
BAGUIRMI

CHARI

SALAMAT
SALAMAT
SALAMAT
SALAMAT

SALAHAT

SALAMAT

SALAMAT

SALAMAT

SALAMAT

SALAMAT

SALAMAT

SALAMAT

" SALAMAT

COLLECTION SITES

LOCATION

40Km BOKORC S to NGAMA,at
DILBINI village
40Kkm BOKORO S to NGAMA,at
DILEINI village
40Km BOKORO S to NGAMA,at
DILBINI village

lékm OULED BELI SW to NGAMA
léku OULED BELI SW to NGAMA

20Kkm NGAMA S
20km NGAMA S

25Kkm NGAMA W to BILI,Skm FORO

E [}

22km BILI NW to DOUBALI
42Km BILI NW to DOUBALI
18km DOUBALI S to MASSENYA
18km DOUBALI S to MASSENYA
23Zkm DOUBALL S to  MASSENYA
20Kkm MASSENYA S

23km MASSENYA N to DOUBALI,at

KARNA village :

23km MASSENYA N to DOUBALI,at

KARNA village

23km MASSENYA N to DOUBALI,at

KARMA village

23Km MASSENYA N to DOUBALI,at

KARNA village

80Kkm KYABE NE to AM TIMAM,10km

SINGAKO NE
112km KYABE NE to AM TIMAN
120km KYABE NE to AM TIMAM
120km KYABE NE to AM TIMAN
123Kk KYABE NE to AM
TIMAN,1lkm TAKALO SW:

134km KYABE NE to AM TIMAN,at

TAKALO

134Kkm KYABE NE to AM TIMAN,at

TAKALO

134k KYABE NE to AM TIMAN,at

TAKALO

134km KYABE NE to AM TIMAN,at

TAKALO

134km KYABE NE to AM TIMAN,at

TAKALO

134km KYABE NE to AM TIMAN,at

TAKALO

134km KYABE NE to AM TIHMAN,at

TAKALO

134km KYABE NE to AM TIMAN,at

TAKALC

LAT

1200
1200
1200

1200
1200
1130
1130
1140

1150
1150
1150
1150
1140
1120
1130

1130

1130
1130
0950
1000
1000
1000
1000
1010

1010

1010 i

1010

1010

1010

1010

1010

140Kkm KYABE NE to AM TIMAN,6km 1010

TAKALO NE

z 222222

=z

22z

=z

N

LONG

1700
1700
1760
1710
1710
1710
1710
1700
1630
1620
1600
1600
1600
1620
1600
1600
1600
1600
1930
1940
1940
1940
1940
1950
1950
1950
1950

1950

mmmmmm m_mrmmm

1}

it

™ momm

ALT

430
430
450
450
450
470

470

C. 470

E

E

E

470

470

490
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079
079 .
080
080
080
081
082

082

082
083
083

084
085

085
085
085
085
085
085
085
084
086
086
087
088
089
089

089

5

SALAMAT
SALAMAT
SALAMAT
SALAMAT

SALAMAT

SALAMAT

SALAMAT
SALAMAT
SALAMAT

SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT

SALAMAT

COLLECTION_SITES

LOGCATION

140Kkim KYRBE NE to AM TIMAN 6Kkm
TRKALO NE

L40Kkm KYABE NE to AM TIMAN,6Km
TAKALO NE

177Kin KYABE NE to AM TIMAN,2km
DIOUMA SW

177km KYABE NE to AM TIMAN,2km
DIOUNA SW

177km KYABE NE to AM TIMAN,2Km
DIOUNA SW

70km AM TIMAN SW to KYABE ,45km
DIOUNA NE

62km AM TIMAN SW to KYABE,S52knm
DJOUNA NE

62km AM TIMAN SW to KYABE, 52Km
DIJOUNA NE

62Km AM TIMAN SW to. KYABE,52km
DJOUNA NE

62k AM TIMAN SW to KYABE,52Km
DJOUNA NE

62km AM TIMAN SW to KYABE, 52Km
DJOUNA NE

TKm M TIMAN SW to KYABE

7km AM TIMAN SW to KYABE

BKm ZAKOUMA NE,inside PARK
70km AM TIMAN SW,at ZAKOUMA
village ,

70km AM TIMAN SW,at ZAKOUMA
village

70k AM TIMAN SW,at ZAKOUMA
village

70K AM TIMAN SW,at ZAKOUMA
village )

70km AM TIMAN SW,at ZAKOUMA
village :

70km AM TIMAN SW,at ZAKOUMA
village .

78km AM TIMAN SW,at ZAKOUMA
village

70km AM TIMAN SW,at ZAKOUMA
village

8Km ZAKOUMA NE

1km ZAKOUMA N

1km ZAKOUMA N

12km AM TIMAN W,to ZAKOUMA .
12km AM TIMAN HNW

.80km AM TIMAM SE,at KOUBO ABOU

GARA

BOKm AM TIMAN SE,at KOUBO ABOU
GARA

80km AM TIMAN SE,at KOUBO ABOU
GARA

LAT

1010
1010
1020
1020
1020
1030
1040
1040
1040
1040
1040
1100
1100
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1100
1100
1030
1030

1030

ZzZzZ2 =z s

=z

]

2222 =z

=z

LONG

1950
1950
2000
2000
2000
2010
2010
2010
2010
2010

2010

2010.
2010°

1950
1950

1950

1950

1950

1950
1950
1950
1950
1950
1950
2010
2010
2040
2040

2040

ALT

490
490
410
450
450
450
460
460
460
460
460
480
480
460
450
450
450

450

450
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089
089
089
089

089
089
089
089
089
089
090

- 090
091
091

092
xxx Total

PROVINCE

SALAMAT

SALAMAT
SALAMAT

SALAMAT

 SALAMAT

SALAMAT

SALAMAT
SALAMAT
SALAMAT
SALAMAT

SALAMAT
SALAMAT
SALAMAT
SALAMAT
SALAMAT
XXX

LOCATION

80K
GARA
B8OKm
GARA
80K
GARA
80Km
GARA
80km
GARA
80km
GARA
80K
GARA
80km
GARA
80Kkm
GARA
80km
GARA
65Km
65Kkm
58km
58Km
46Km

COLLECTION SITES

A
AM
AM
AM
AN
fiM
Al
AM
AM
AM
AM
AM

AM
AN

TIMAN
TIraN
TINAN
TIMAN
TIMAN
TIMAN
TIHAN
TINAN
TIMAN
TIMAN
TIMAN
TIMAN
TIHAN

THMAN
TIMAN

SE,at
SE,at
SE,at
SE,at
SE,at
SE:at
SE,at
Sé,at
SE,at
SE,at
SE
SE
SE

SE
SE

KOUBO

KOUBO
KOUBG

KOUBO

KOUBO

KouBO

KOuUBO

KOUBO

KOUBO

KOUBO

ABOU

ABOU

ABOU

ABOU
ABOU
ABOU
ABOU
ABOU
ABOU

ABOU

LAT

1030

1030

1030

1030

1030

1030

1040
1040

L1050

1040
1050

z

z Z Z

LONG

2040
2040
2040
2040
2040
2040
2040
2040
2040
2040
2040

2040
2040

T 2040

2030

mmmm

7t

ALT

450
450
450
450
450
450
450
450
450
450
470
470
480

480
500

ES 33



RAINFALL 1987

TR ISR 4SS 4oe tm 4% Sm o8 sme cww tmm tem W tuw em tem tme tuw sem sem o |owms sem cem smmem o

s mm ; AVERAGE
STATION ! ) ! RAINFALL

! ! ! ! ! ! ! !
! MAY ! JUNE ! JULY ! AUGUST !SEPTEMBER! OCTOBER ! TOTAL ! 1951-1980
! ! ! ! ! ! ! !
! ! ! ! ! ! ! !

Mao ' 0.0 ! 54.0 ! 22.5 !''38.8- ' 4.6 1 - ! - ! 294.8
! ! ! ! ! ! ! !

Moussoro ! - ! ! - '136.0 ! 4.7 ! - ! - ! 322.6
! ! ! ! ! ! ! !

Massakory ! 54.2 ! 23.9 ! 22.0 1149.0 ! 79.5 ! 5.0 !' 333.6 1 -
! ! ! ! ! ! ! !

N'Djamena ! ‘68.6 ! 67.7 ! 67.3 1130.3 4404 ' 26.8 I 405.1 ! 586.1
! ! ! ! ! ! ! !

Bokoro ' 14.4 ! 66.0 ! 59.3 '112.5 ' 27.8 ' 10.0 ' 290.0 1! 546.0
! ! ! ! ! . ! 1 !

Ati I 1 19.3 ! 60.4 1145.5 ' 62.5 ! - ! - ! 396.8
! ! ! ! ! . ! ! !

Abeche ' 3.2 !' 5.3 1 36.5 ! 93.8 ! 6.0 ! 0.0 ' 144.8 ! 427 .1
! ! ! 1 ! ! ! S

Amtiman ! - '135.5 1244.3 '130.3 ' 98.7 ! - ! - ! 853.9
! ! . ! ! ! ! ! i '

Bousso ! 86.5 ! 49.3 ! 97.0 1259.2 ' 176.4 L - ! - ! -
! ! ! ! ! ! ! !

Sarh 1156.7 '141.6 -7 1 91.6 1225.6 1 121.2 ' 14.4 ' 751.1 ' 1032.0
! o ! ! ’ ! ! ! !
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