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ABSTRACT

Because of the degtruction of forests for agricultural Ry

needs, there is a continuous degradation of soils. To refor- i
est these soils, it is necessary to use trees that canthrive P
in wavted soily, lortunately such trees exist and they are ]
mainly Nitrogen Fixing Trees (NFT). Four speciea of NFT wvere '
studied Prosopio gfricana, Prosopis g uli flora, Albizia
lobbawk, and lLeuceana Leusoosephala. Prosopie africana and o)
Albizia lebbeck were well nodulated in South Senegal soils o
whereas Proposis jult flora qnd Leueaenq 7 . 0 uzocephala were not : ;
nodulated i this area. Rhizobitun strains were isolated from
the NPT species and their host spectrum determined. Nitrogen :
fixation was gstimated in the laboratory by measuring thr H
shoot and nodules dry weight and, shoot total N content. The } ‘(
four NFT gpecies studied fell into two vategories: (s} NFT Ty
for which nitrogen fixation could significantly be incressed ’
by inoculation with the strains we had isolated (i.e. Praposts i
africana und Albizia lebbeck). Rhizobium strains Al,, and Pa b
J
;
1

simal,

were most effective strains on these two NFT speCies. (b) \rfr
for which nitrogen fixation could not significantly be incre-
ased by jnoculation with our strains (i.e. Proposts jul? jlora .
and lLe uegena le woeephala).,  The reason of this failure is '
probably that strains native to Su\egdl ese SOils werenot
effect ive gnthese two NEFT species.

INTRODUCTION

i

The L[irst objective was to study tlre nodulation of four

1
i
Nitrogen fixing l'recs (NFL) , Progepis africana, Prosopis juli f- RN
tova, A Lbixtia lebbeck and Leucaena le ucocephala then to B
lsol ale Khizobi yn strains from those NFI and finally to i

estimate nitrogen fixation in the laboratory.

MATERIALS AND METIODS ‘

For isolating Khisobi wn strains from the five different L} ;
soils studied (Table 1), germinated seeds of the four species ? J
were planted in plastic pouches 24 x 11 cm filled with the
different soils. ''he sceds had been sterilized by immersion in i .
concentrated sulphuric acld (Table 2), a treatment which was

necessary to allow the germination (chemical scarification).
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NFT 1IN SENEGATL

Table 1. characteristics 0 f five South Scnegalsa 1 1s.

Clny Fine Coarse Fine Coarse Orpanic  pit KCA
Soils Loam Loam Sand  Sand matler

1 1 11 % % %
Diouloulou 6,9 6,3 1,6 52,2 32,7 1,3 4,0
Djibelor 9,1 6,8 3,5 43,4 36,5 1,3 4y5
Bayottes 11,8 5,3 3,3 52,0 27,3 i,8 4,3
Dabe 10,2 6,3 4,8 29,8 41,3 1,5 ]
Botou 13,1 17,5 9,3 31,9 27,4 1,3 4,9
Soils c2 NA P205 Assimilable
Diouloulou 7,4 0,50 0,012
Dj ibelot 7,4 0,50 0,017
Bayottes 10,7 0,60 0,010
Dabo 8,9 0,50 0,012
Botou 7,4 0,53 0,010

Table 2: Sterilization Of the sceds and germination test.

Duration Duration Duration Percentage of
of ster- Of imme- Of sceds germination

. ilizati~ silonin_  germina-
on (mn) 0,0 (mn) tion (In)

it o
agal  pand

P. africana 120 120 48 72 40 (g 60
P Juliflora 15 6o 24 A8 90 to 95
A. lebbeck 60 60 24 48 90 to 95
L. lensocephala 30 60 24 A8 80 tn 100

The experimexit was conducted with three seedlings per pouch
for thc four NFP and fif teen repl!cat s por t reatment.

Rhizobia were isolated from the nodules that apneared after

35 days. Isolates were then plated in petri dishcs containing
the routine YEMA medium (Vinecont, 1970).

Infection plant tests were carried out in Gibson tube
(Gibson 1963} containing agar Jenscn medium (Jensen, 1942).
seedlings were inoculated with a 7-day-old culture of thc iso-
lated Rhizobiun strains and the ORS 911 and Cb 756 as rcfcrcncc
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Rhizohiwn strains. Nitrogen fixation was estimated by diffe-
ronge between the Lot al ncontent of non, -inocul ated and inocu-
latedplants, 1Inaddition, oven dry weights of nodul es and
shoots were determined,

RESULTS

I wodulation of the N¥ts Prosopis afriecan and Albizia
Lebbeek nodul ated in zll soils used but the number of nodul es
was highest i N bDabosoil. P, juliflora and L. lewovephala
did notnodulnte in any of thesoils (Table 3).

2, Isolation of Rhizobiunstrains and study of their host
range: wen strains were isolated, all of themfrom?p, gfpi-
eana and A, lebbeok, These strains indifferently nodul ated
P, africana and A lobbeck and wost of them were effective
o n both hosts. Only two of these strains (Pal from p, afri-
cana and Al , Erom A Lebbeek)were able to effectively

nodul atc L. leucacephala, None Of the ton strains isolated
was able to nodulnte p, juliflora.

Interestingly ors 911 (isolated from Acacia farnestiana)
witg ablet o nodulate1 , . lowoeephala (Table 4). The effect-
iveness Of the stralns was determined only with p, afrieana
and  A. lebbeck and the best Strains yere Al,, and Pa (Fig.
1, 2 and 3) .

CONCLUSI ON

Thapreliminary investigations of the four species of NFT
showed that these gpeciecs fell into two inocul ation groups
according to thc sh¢zob {un that nodul ated them: the first
group Included Progsopls african and Albizia tebbeck which
nodulated readi |y wi th #h{sob £ wr strains distributed 1N the
five senegalese S0ils studied (which are probably ubicluitous
strains). Some Of the Bhiszobi wn Strains were fast grow ng
while others were Sl Ow growing.  There was no relation between
t he officleney of these stralns and thelr growth rate.  The
second group included [Prosopis juliflora and. Lencagna
leucocephala'did NOU nodulate with the native RAtsobiam
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Table 3: Yodulation of four HNFET in five Senegalese soils
SOILS
DIOCLOGLOU DJ IBELOR BAYOTTES DABO BOTOU
4FT Species .
4 g** A B A B A B A B
P. 8 (15) 3.12 10 (15) 1.10 14 (15) 2.21 15 (15) 4.00 12 (15) 3.40
africana
2. 0 (15) o.o00 0 (153) 0.00 0 (15) 0.00 0 (15) o0.00 0 (15) 0.00
Jult flora
R A 12 (15) 1.75 10 (15) 1.30 12 (i5) 3.33 15 (15) 4.60 12 (15} 3.08
- 0 {15) 0.00 0 (13) 0.00 § (i5) 0.00 O (15) o0.00 O (15} o0.00
lewzoseriala
*A- Plants noduvlated; *%3- Nodulzs per rplan:z; (): Yumber of plants tested.
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NFT IN SENRGAL

strains from these soils which suggests that Rifzobi m
requirements o f P, .J 1l {f7 ora and L. e wocepha la arc rore
specifie then those of the first groun. Tt anpears nccessary
to initiate investigation in that field,

Takle 4, Hoat spectrum of ten Rhisoblfm strnins isalated
from L. africana and A, lebhocek,

Strains Growth Prosopie Albfzta lewceana Prowopfa
rate africana lebbeek le wocephala j uli flora

Fd1 fast r |4 A n.i.
Paj fast e E [ . i.
pss slow B i nai. n.i.
Pa7 slow R B n.i. n. i
?ag slow B 4 noi. n.i.
A12 fast E e e o
ALA fast E E £ noi.
Al6 slow E B n,i. n.i,
Al, slow E I n.i. e
Al“a fast E i noi. ne i
ORA 911 fast E 3 1 [}
CR756 slow * c n.i. n.i.

£ s effective; ¢ w ineffective; n.i, = nqn—infectivo

% # Plants of this treatment were contaminalted.
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