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SUMMARY

o ———

Because of the destruction of forests for agricultural needs, there
is a continuous degradation of soils. D reforgst thess soils, itis
necessary to use trees that can thrive in wasted Soils, fortunately
such trees axist : they are Nitrogen Fixing Trees (NFT).

We studied four species of NFT __prosopis africana, _Prosopis .juli=

flrra, Albizia lebbeck_ and Leucaena lsucocephala.

Prosopis africana and Albizia lebbeck were wgll nodulated in Seuth

Senegal soils yhersas Proposis fuliflora and Leucgaena lesucocephala

were not nodulated in thic¢c araa.

Rhizcbium strains ware isolated from those NFT species and their host
spectrum was determined. Nitrogen fixation was estimated in the labo-
ratory by measuring of the shast and nodules dry weight and shoot to-
tal N content.

The four NFT species studied fsll into twn catsegories :

1) NFT for which nitregen fixation coyld significantly be in-
creased by inoculation with the sgtrains we had isoclated

Propogis africana and Albizia lebbeck;. Rhizobium strains

Al,q and Pay, were most effective strains on Proposisg

africana and Albizia lebbeck.

2) NFT for which nitrcgen fixation could net significantly be

incrcased by inoculation yith our straing : Propoaij_ juli-

flora and Leucaena lgucogcsphala. The reason of thie failure

is proberbly that straine native to sensgalesa so:ls ysre Not

effective on Proposis juliflera and Lgucasna leucocephala.




1. INTRODUCTION

Our first objective uwas tn study the podulation of four

Nitrogen Fixing Trees (NFT), Prosmpis africang, Prisopig

juliflora, Albizia lghback and Leucaena lsucocephala, than
to isolate Rhizobium strains from thtas NIT and rinally to gsti-

mate nitrogen fixation in thg laboratory.

2. MATERIALS AND METHODS

For isolating Rhizebiym strains frem the five diffarent seils
we studied (tahle 1), we planted germinated seeds of the fhur
spesiss in plastic 24 x 11 cm peuches filled up with the dif=
ferent ssils. The seeds had been sterilizsd by immersion in
cancentrated sulfuric acid (table 2), a treatment uhich was
also necessary to allow the germination (chemical scarifica-

tien).

Tha experimebt were conducted with three ssedlings per pouchs
for the four NFT and fiftsen replicates per treatment. Rhizo-
Lbium were isemlated from the nodules that appeared after 35 days.
Isolates were platsd in Petri dishes containing theg routina
YEMA medium (VINCENT, 1970).

Infection plant tasts were carrigd out in GIBSON tube (1963)
crntaining agar JENSEN madium (1942). Seedlings uwsre inoculaw-
tod with a 7-day--ld cultura cf the lsoclated Rhizrbium strains
and the ORS 911 and CB 756 Rhizebhium as reference strains.

Nitrogen fixation was cstimatcd by differencz bstwesan the total
N content of non inocufated and incculatsd plants. In addition,
nodules and shoots wuyerg weighted aftar baing oven dried.

3. RESULTS

3.1. Modulation of the NFT

Prosopis africana and Albizia lsbbeck nodulated in all seils

usod. The nombsr of nodules was highor in Dabo soil. Prosgo-

pis juliflera and Leucaena laucecophala did not nodulatg in

any scil (table 3).

3.2. Igmrlatimn of Rhizobium strains and study of their host _ramge

Ten strains wers isoOlatod, all of them from Prosopis. africana



Prosopis africana and Albizia lebbgck and most of them

were effective nn both hosts. Only tyo of these strains

(Pal from Prosopis africana and Alg from Albizia lebback)

wagre able ta effectively nodulate lLeucaona leucocaphale.

Mone of the tan strains isolated yag able to nodulate

Prosopis juliflora.

Interestingly ORS 911 (isolated from Acacia farnasiana)

wag able to nndulate Leucaena leucocaphala (table 4.

The cffectivity of the strains tuas determinated only yith

Prossopig africana and Albizia lsbbeck, the best strains

being Alygand Pa; (Fig. 1, 2, 3).
CONCLUSION

Our proiiminary investigatiens of thc four specics of NFT sho-
ved that those species fgll into two inoculation groups acoOr-
ding to thes Rhizobium that modulated them :

the first group including prosopis_ africana and Albizia labbeck

which nodulatcd readily with Rhizobium strains distributed in
the five sunegelese soils studied (which ars probably ubiguie
toys strains) . Interostingly, some of the Rhizobium strains
wers fast growing, other were slow growing, the tuws catsgcries
of Rhizobia. Thore was no relation bgtwesn tha efficisncy of

these strains and their growth rate.

The second group including Prosopis juliflora and Lsucasna

leucocuphala which did not nodulatzd with thc native Rhizobium

strains from thess scils, which suggest that tho Rhizobium

rgquisruments of Prosopis juliflora and Laucaspa leucocephala

arc mors specific than tho tnes of thec First group. It appeosrs

necessary to initiate investigations in that fisld.
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Toble, 1 - Chorecteristics of South Sznegal suils

Clay Fine Loan Coarse Loam Fine Sand Coarse sand Urganic oH KC1

Soils % 7 # % 7 malter

S —
Diouloulou 6,9 6,53 1,6 52,2 32,7 1,3 4,0
Djibglor 9,1 6,8 3,5 43,4 36,5 1,3 4,5
Bayottes 11,8 5,3 3,3 52,0 27,3 1,8 4,3
Daba 10,2 6,3 4,8 29,8 47,3 1,5 4,8
Botou 12,1 17,5 3,3 31,9 27,4 1,3 h,9
Sols € % N 7o P05

- assimilable

Diouloulau 7,4 0, 50 0,012
Djibélor 7,4 a,s5° © 017
Bayottes 18,7 g,s° 0,0a1°
Dabo 8,9 0,5° 0,012

3 ot ou 7,4 0,53 0,010



Todo 2 - Sterilizsztion of tha seads and germipation tost.

Duration of Duration of Duration of se=ds Percentage of

starilization immersion in germination germination
NFT specises (mn) HoO0 {(mn) (h)

cn agar on sand

Yrpsopis africane 120 120 448 72 46 to 60
Prosopis julirlorae 15 60 24 48 9C to 95
Alhizia lehbeck 50 &0 24 48 90 to 95
Leucasna lesucoccephala 30 &0 24 48 80 teo 100




Table 5 - Nodulstion of four NFT in five ssnegaless soils
S

DIo yLo D3I R i1 S DAB BOT
Plante piégo ants Nod Plants Nl P ts Nod @ Plants Nodul ants Nod

dula /pl nodula p ot n la /pl1 t nodula d/pla dula d/p
Prosopis B8 (15) 3,12 1° {15)  1,1° 14 (15) 2,21 15 (15 a,30 12 (15) 3,40
africana
Prosopis ° (15 0,00 0 (15) g,°° °© (15) 0,00 c (15) 0,0° o (15) G@,c0
juliflera
Albizia 12 (15) 1,75 1° {15}  1,3° 12 (15) 3,33 15 (15)  4,60° 12 (15) 3,08
lsbbasck
Leucacna o (15) 0,°G °© (15) 0,°° o (15} @©,°° » (15) @,°° 0 (15) 0,0

lsucocephala




Table 4 - Host spectrum of ten Rhizobium strains islated

From prosopis africana and Albizia lebbeck.

Straine Growth prosopis Albizia Leucaena Proaopis
tested lags africana lebbeck leucocephala jUliflora
pa, fast E £ E Mol o

pa, fast 8 £ e Nel s

p85 Sl.DUJ E E n-i . f'l-i .

Pay sl ow E £ Neds nei.

pa9 slow £ E MNeie Mol

A12 fast E e e )

Aly fast E E E Ned,

Alg slow E E n.i, Nel,

Alg slow E E nei, 8

Alyg fadt 2 E ned. nei,

ORS 911 fast E E E E

CB7 56 slow * e n.i. n.i,

£ - effective ; g z ineffective ; n.i.= non infectivs

E 3
1

Plants of this treatment uwere contaminated.
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