
;‘;.r:.l;.TIO:~ CF LXCICTZ:lOCS :TrZ.I’iC OF P.EIZO51~~: FOR LCCCAEXA _________ ________ 

LEDCOCLPFAL~ (T_AJ:.) I?L: !‘LT I!i BLGERLÎ. CCliDLiLOi!S 
____-_____-- 

,,. S,‘.::CIBCA (l), 1:. :;CLû::C:1S (2) , A. AYhF!hP.A (3). 

.!:JYl.:c:. 
________ 

rrFericentr uerc coniuccet 9t the Le ternational Institute of 

:ro?ical &triculture (I.L.T.k..) ncd ot Fasholo, Southveatern Nigeria, to 

iicntif;, ckarccterire ~nd evaluate iniigcnous rhizobia nodulocing Leucaena ________ 

kccEEEp;!z1~ (Lb!!.) de \;it.hort-Probable -Xux.ber indicated that leucaena 

r!,izobia vere fev or absent in soils vithout previous history virh Leucrenr 

crltivatioa. They trere aignificantly higher in the field cropped to leucaen 

inCicotiny chat leucaena cropr build up the populotioa of coapatible 

rhirotia in thc root zone.’ 

Ehirotia isolated fron seven legumer (L. leucocephala Tephroria __ _______ ____ * __ ______ 

wLelii, Serbania grandiflora, Si p~~c_t~;~, Y.roatrata, &~~~~~ $biO' and -__- __-_____- _-_---__-- ______-___ 

ViEna uucuiculata) vere terted for thcir D-fixiag effectivenesr witb &, __ __ __ ___-_--- 
IcucoeeEhala in rtaadard Ieonard jarr . _______ _-mm Lrolates from a11 plante l xcept 2, 

&ranCitlora aad 1: mguiculatata vere able to forn nodules with leucaeaa __________ __________ 

although a vide range of l ffectivenerr vas demonstrated. Bared on thie l xpe 

riaen t, a group of 10 effective rhirobia vere terted in pote. Orly tvo 

rhirobia (IRe 1045 l nd IRc 1050) isolated from leueaena performed vell l nd 

uere .farther terted in the -field. At I.I.T.A., only inoculated planta 

nodulnted whila at Faahola, ~11 the .plantr produced nodulea. At both loca- 

tioaa, inoculation vith Rhirobium IRc 1045 or IRc 1050 iacreared total N ____----- 
and dry natter of leueaena aa compared to the uninoculated planta. Thir 

cffect wae l tatfstically l quai to the N treatoent. In addition to tbeir 

l ffectivenerr, there l treiae vere comptetitive end aurvived val1 in the, 

field oee 7car after their esteblirhment. 

_______L_______~________--------- 

(1) IlWIItUf IACULTAIRR DES SCIENCES ACRONOXLQUES - B.P. 1232 KIS~CAN~ 

(ZAIRE) 

(2) IBTEENATIONAL INSTITUTE 01 TROPICAL AGRICULTURE P.M.B. 5320 IBADAN 

(NIGERIA) 

(3) SYgACUSE RESEARCR LABORATORIES, ALLLED CORPORATION, SOLVAP, N.T. ,U.lS.h, 
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Introduction 
------------ 

Lcucacna lcucoccehala har bccn dcrcrfbcd as a vide17 adapted -_------ ------- ---- 

erop of erccptional poteatial for thc tropicr (National Acadcmy of Science: 

7977)...1t cari producc nutrition forage; fircvood, tirbcr aod organic 

fcrtilitcr ricb in nitrogen. 

Povcver, there exista a number of soila vhere laucaena cannot 

cr tiblish vell. Leucacna growr poorly in acid (RALLIDAT, 1981) l nd mioeral 

dcfieienc roilr (Natioaal Academy of Sciences, 1977), aod ia aomn l reea 

duc to the absence of nodules plant roots (Ahmad l nd Ng, 1981; Diatloff, 

1973; Kafuka, 1984). 

A ruffieient number of appropriate rhisobia in the rhiaorphcre 

of lcguaes ir a prerequiritc for adequate nodulation and nitrogan fixation 

Dovc vc r, publishcd reports on the population rizes of rhirobia l nd nodu- 

lation of lcucaena in Nigeria roi16 are lacking. Information on rhirobial 

nurbcrr in nome aoilr and their ability to forn nodules on thc roots of 

Icucacna plant would hclp vor!:crr to assesa the need for iaoculatiug 

lercacnr. 

Tba Drcsent rtudy was undertaken to (i) r.onitor oodulation and 

tronc!: of !escoena in relation to the poprlacion .oFoative rhirobia,.(ii) 

isolate and charactcrizc thc inSi:enour rhizobia nodulating Leucaena and 

(iii) rclcet tbe bcst rhirobial strains in trrrs of effectiveners in 

“-Ei>.in: caprbility in syrbiosis uith lereoena. 

“; =‘-‘P . . . . . _____ 
C, i C ,1.-, ,‘rr’-CrC 

,___:__=~_~~s_~‘~’ 2.. 

I .Tcv:erzt ion of rl.izo%iz ____________________-- 

Foi1 srrpl.cs vcrc collcctcd et tcn rites in Figerie that brd 

rnccircd no fertilizcr for t::o past lg ronth,.‘Zheec ritea vera aelcetod 

to ;rovidc Civcrsity in soi1 rnC cliratic frctorr (Table 1). 

A soi1 Juger of t CL’ diometer was ured to collcct l oils et 30 

CL Lcptb. Ier. coree collccteG et rrndor. vert thoroughly rixcd ioto coopo- 

rit2 rerylcr and rtorec’ at 4.C rutil the annlyrir. 

Lcucacno r!kizotit vcre l nutaratad hy tbe uoat probable aucber 

onr: t:.o plant infection t.ethod (Vincent, 1!?7C). A IO-fold dilutfon aeries 

l:it’; five rcRlicatcr pcr lilction vas urci. &, lcuc’occphab vnr. X=20 vas _w__w- _-- 
tl:c hort to enuc8retc leïcaen: rl.irohia. 
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1. :lodulatioa, isolocion an2 yrcLir.inary clraractcri:ation of rlbizolio1 

isolntcs ,__,_,,,‘,___,~,_,~~~~~~---~-------~-~--~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Prier ta isolrtion, 7 IaCuccs (LI lcococcy:t;ll? Tepl~rcs in _______ ,__-s __ _-__-_ 

vccslii. loll~-‘i-_sr3’_lrloln, zr emctata, 2. m~~f-~-, bcncia o1bic!a and _----_- _-___- _-____ 

?ipnn ur.cuicula*a) were raiscd froc surface stcrilizcd sccGs :rown in pots __ _____Y-_--_-Z- 
cooreininc soils ftor Y field cioppec! to leucaens an<’ fror c sccondary 

forcst JC I.I.T.A., rnd soil from a Ctasslnnd at Fasl~oln (713 rr Ilorth of 

I.I.T.A.). rhysico-chemical pto;erties of thesc soils and t!lc population 

of indicenous leucacno thirobis vere deterrined prior to plantinC. 

Soils vara then air dricd, sicved and transferred in five 

kilogram portions in plastic pots. A. randomircd coaplctc block desiCn was 

used with fivc rcplications and follorrinl; treatsents vete opplicd : 

(i) no fertilitcr, and (ii) fcrtilirition vith 250 pi P/pot as sinele supc 

phorpate, 50 mg K/pot as muriatc of potash and 5 ml of a copplcte frit of 

aicrooutrients (Co 0.05 X; Mg 0.05 X; Zn 0.005 X; Uo’ 0.005 2 and CU 0.002 : 

per pot. 

At 8 weeks after planting (WAP), shoots of thesc legumcs 

werc tut at the soi1 linc and vcrc ovcn-dricd at 65.C for 48 h. Roots and 

nodulcr in l ach pot vert temoved carcfully. Nodules vere counted and 

veighed. 
Iiolation of rhizobia vas performcd as described bp Vincent 

(1970) and single-colony isolates veta maintaincd in HC Certncy bottle on 

ycast cxtrect mannitol aCar (WA). In order to charreterire the isoletcs 

end CO determine their gcncration timc, cultures vcre g;ovn in ycast 

extract ronnitol broth (YH&) at 28.C on a rcciprocal shekcr. Simples were 

taken during thc exponential gtowth phase end the viable councs of 

rhirobia perforpcd. The lcvcl of intrinsic resistancc to antihiotics were 

detsrmincd using YXA l upplementad vith 0.50; 100; 250 or 500 ug/ml of 

filtcr-sterilired streptompcin and spectinomycin. Compatibility of 

rhirobfel isolater vith leucacne ves l ssessed by inoculating recdlings of 

ltucaeaa in plastic pouches, and examiaing nodulstion aftcr 42 dayr. 

3. Scteening of rhizobial isolates. ____-__- ______-______ ____--_- 

Preliminary rcreening of 32 rhirobial isolatcr for cffecti- 

veness vas done in lconard jrr assemblier containing sterile, vashed l and 

and N-defieient Jensea’r solution (Vincent, 1970). 
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Ten rhisobial isolates selectcd from the Leonard jar 

triais were futher studicd in pottcd soils collected on the previour 

si tes at IITA, .Ibadan and at Fashola. Soils were air-dried : rieved, 

veiehed l nd fertilized as described above. 

Lcucaeaa seeds uere scarified with concantrated X2SO4 

for 30 min.; rinsed reveral times in sterile vater and then inoculated 

ui th thc appropriate s trains. Inoculation vas performed at soving by 

pipcttine 1 FI of broth culture (lOgcells/nl) on the secd. Controls inclu 

Cet! uninoculated plants and thoee fertilized uith 75 mg Illpot as urea. 

Tach trestrcnt was replicated five times and randorized within blocks. 

Pots contnined 5 Kg of soils. They riere set in screenhouse and ratered 

rc-ularly. Plants vere harvestes at 10 ‘16P nnd the nt,Fber of nodules acd 

their dry wei&ht arsessed. In addition, plant dry wiight, shoot tofal 

nitrcpn ccd nitrocenase rctivity (!:ardy $5 OA., 1?73) were rccorded. 

T!:@oc dry uei,rht vas used to calculate tte relative8 effectiveness defined 

PI the Zry seioht of inoculateL’ plants erpressed as a percentage of. the 

ri tro~ca rontrol (PhEad e,k 01.~ 1901). 

î. Fiel<’ tria1 -_-__--____* 

Tbc two best strsins sclected froc: the pot esperiment vera 

tl.er. tcstei in tte field at I.I.T.A. and Fashola. At Feshola, the field 

cx;rr:itrsnt WJS located ic the race area fron whiclr soi1 vae collected for 

t;ro pot exPerir.ent. The I.1.ï.A. tria1 vas conducted on an Alfisol of 

t*Ac Iuo rcries vith the follorriz; eharactcrittics : pli (E20),6.0’5 clap, 

” -. . 
- -, S1KC, C5 Z; silt, 5 Z; or&anic C, 0.92 X; total E, 0.14 X; C.E.C., 

4.5: rcy/lOC z of soil; Cvdilablc 9 (Dray 1); 42.33 ppm and the number 

o f rti tob ia ; 3.6 x 102/8 of soil. 

ht toth Locrticns, tle exporimental dcsign vae a three 

rc?licoter! split-plot having tkree baric treatoenta : plante inoculated 

rrith the tvo rhizobial _ isolatca, plants 

iroeulateC but fertilired vith nitrogen at 

l quaL doses. Xineral nutrients (phosphorus 

applied in subplotr rnd their resultr haoe 

(C:acinCa 55 51.. 1934). 

not inoculated, rnd Pla$ts uoc 

150 Kg h’/Ha urea applicd in 3 

and micsonutrirnts) vere 

been described l lsevhere 
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The main plots measured 6 x 13.50 m 4th a spacing of 75 cm 

betveen rovs and 20 cm uithfn rows. Leucaena seeds were surface sterflfred 

as described above and inoculated with peat inoculant containing eithcr 

Rhizohiuz IRc 104 or 1050. The numbcr of rhirobia at planting vas approxlma- 

tely 1 x lO’/aeed. 

Five seeds per hi11 vere hand-sovn immediately after inoculation. 

Seedlings were thinned to tvo per hi11 and the plots vere veeded as necessa- 

ry. 

At 12 WAP, 10 plants were harvested at random in three meter 

section vithin the second row of each replicate plot at both sites. Xodule 

nunber and dry veight, shoot dry veight, plant helght, shoot nitrogen and 

phosphorus, and nitrogenase actlvity were assessed. The rhizobia in 40 nodu- 

les selected at random from the roots of ten other plants In each rcplicatc 

plot were serotyped with antisera against IRc 1050 using the ELISA technique 

(Clark and Adams, 1877) and on thc basis of the intrinslc reslstance of 

IAC 1045 
cc 500 ug/ml of streptomycin (Schwinghamer and Dudnan, 1973). At 

24 UAP, plant height, shoot dry weight, total nltrogen and phosphorns con- 

tents vere deternhed on 10 plants. 

In order to assess the effect of inoculation one year after 

plactinp leucaena, 5 Kg of soils vere collected at random at 30 cx iepth 

In a11 plots. Follovlng air drylng, the soi1 vas sieved, potted and ar znged 

in a randomized complete block design with flve replications. Four r rface 

sterilired leucaena seeds yere SOWI per pot. Plants were harvested at 10 

Y!AP and data vere recorded as in thc prevlous experiments. 

RESULTS A!ID DISCUSSION. 

Rhizobia capable of nodulating leucaena were absent in six soils , 

(Table 1). These data show. that there 1s llkely some geographical selection 

on adaptation to stress In these soils. The detrimental effects of physlcal 

and chemical stress on rhirobia In the tropics are well documented (Boonkerd 

and Veaver , 1982: Hartel and Alexander, 1984: Osa-Afiana and Alexandcr, 

1982). The lack of lcucaena rhlzobla in Zarfs sol1 mal be explained by the 

effect of drought and hlght temperatures. Inabllity of leucaena to nodulate 

in Onne, Iseini and Ntije ~011s seec6 to be correlated vith thelr lov pH. 

In fsct, the host plant 1s poorly adapted to acid solla (Ahmad and Ng, 1981: 

Italliday, 1981). 
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Data prcsented in table 1 and 2 show that numbers of rhlzobia 

and nodulatlon of leucsena vere high in thc a011 collectcd from a field 

cropped to leucaena. Several inveatigatora havc observed marked increases 

of native or introduced rhizobia in rhizospeherc soila of varioua legumes 

(Dushby, 1986: Hulongoy et al., 1982; Robert and Schmidt, 1983). Our data 

substantfate the aelective stimulation of rhitoblal grooth in the rhlrosphere 

of legumes, and indicate that leucaena crops build up the population of 

compatible rhirobia in the root zone. Lov rhizobial numbers et Fashola and 

at I.I.T.A. secondary foreat (Table 1) l xplain partly poor nodulation of 

ele;ca*na in theae aoila, (Table 2). Because there vere usually fever than 

l.ooO rhizobia per g of a011 at the tvo sites; theaes locations should be 

suitable for leucaena inoculation BS little competition vith the resident 

population is expected. 

lhe results lndicate better leucaena grovth in I.I.T.A. soila 

as compared to that in Fashola soi1 (Table 2). This could be pttributed to 

higher nutrient statua of I.I.T.A. soils (Table 3). Crovth of leucaena vas 

closely correlated vith clay content (r = 0.98) , organlc carbon (r = 0.92), 

total N (r - 0.82) and phosphorua (r = 0.99). Fertiliration vith P, K and 

micronutrients lmproved leucaena grovth in a11 aoils but planta In Fashola 

soi1 reaeined smaller (Table 2). This cari probably be explained by the lov 

level ofr\ittogar& Fashola soi1 (5 times leas than in I.I.T.A. soi1 cropped 

to leucacna) and suggest that leucaena in this soi1 con respond either to 

nitrogcn application and/or to inoculation. 

Rhizobla isolated from the legumes atudfed vere divided lnto 

tvo groups (Table 4). Tventy-six rhlzobia from L_ leucocephala, & grandi- 

florû, S, koatrata and _ punctata vere faat groving and acid producera. 

The other sixteen lsolatea obtained from _ vogelli,, A. albids and Y. ungui- -- 

culata vere slov groving and produced alkali in the media. The mean genera- 

tion timea of the fast-groving and slow-groving straina vere less than 5 

and more thon 8 hours, respectively. Slov-growfng organiama raised the ini- 

tial pif of the defined medium vhile the fast-growing organisms lovered it. 

The rcsults of thc inoculation tests are contained in Table 4, Leucaena 

vas lnfected both by fast and slov groving rhitobia, l xceptly thoae from 

2 S grandtflora and _ unguiculata. Our finding are in agreement vith that 

of Dreyfus and Dommerguea (1981) vho noted In Senegal that leucaena vas 
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nodulated not only by fast growing strains of Rhizobium (Halliday, 1981: 

Trinick, 1980) but also by slow growlng ones. The results In Table 4 also 

show chat rhizobia isolated from leucaena groun in the grassland sol1 from 

Fashola and in the secondary forest soi1 from I.I.T.A. shoued reslscance 

to the probably hlghest concentrations of streptomycin and spectinomycin. 

This nrobably suggest that antibiotic resistance 1s needed for rhlzobial 

survival in these SOUS. 

The symbiotic performance of the 32 isolates nodulating leucaena 

were not ldentical. Based on the response of leucaena to Inoculation In 

Leonard jars, 10 rhizobial strains were the most effective ones (Table 5). 

They produced more shoot matter than uninoculated plauts and were l quai 

or more efficient than the nitrogen control treatment. Ineffectlvely nodula- 

ted plants were stunted and greatly retarded in growth, they showed signs 

of nitrogen deficiency (Figure 1). Evaluation of strains for effectiveness 

in aseptic conditions however, 1s only an initial phase of strain selection. 

Effective stralns from Leonard jars should be then tested under natural 

conditions (Date, 1982). 

In this study, Rhizoblum IRc 1045 and IRc 1050, two elite stralns 

under sterile conditions performed also well in natural SOUS, but others 

did not. This vas shown by their hlgh shoot dry matter, nitrogenase actlvfty 

and total plant N content (Table 6). Their symblotic effectiveness vas over 

100 X relative to the N control. The relative effectlveness of IRc 1042, 

1% 1046 and IRc 1048 vas poorer than the unlnoculated control. This emphasi- 

zes. the lnterplay of both bioiogical and non-biological factors in the natu- 

ral envlronment in modifying the expected symbiotic response (Dart, 1974; 

Vincent, 1965). 

The performance of IRc 1045 an IRc 1050 isolates were then testcd 

in the fleld. At I.I.T.A., only inoculated plants nodulated and a11 the 

nodules were produced by lnoculants strains (Table 7). The absence of nodules 

at thls field confinns that leucaena has speciflc Rhlzobium requlrements 

(tlalliday, 1981; Trlnlck, 1980) and cari benefit from inoculation. Mafuka 

(1984) found similar results at I.I.T.A. as well as at Fashola. In thc field 

at Fashola, nodules were found In a11 the trentments (Table 6). Seventy- 

five percent of the nodules from inoculated plants were produced by thc 

introduced rhltobia. In inoculated plots wlth IRc 1045, 21 % nodules contal- 

ned IRc 1050. In the uninoculated treatments, nodules were due partly (69 %) 

to Rhixobium 1050 used in a previous Inoculation trfal wlth leucaena and 

other lesurnes at this site. 
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Strain IRc 1045 isolated from Fashola performed better at I.I.T.A. 

and Xc 1050 isolated from I.I.T.A. was more effective at Fashola. Mulongoy 

fi &. (1952) in n review on cowpea nodulation and response to inoculation 

also concluded that a scrain of Rhirobium isolated at a particular location 

vas not necessarily a better inoculant at that location than isolate from 

othcr environments. In both soils, shoot dry weight, total nitrogen and 

phosphorus contents were statistically equal in inoculated and N fertilized 

plants and the values were superior to the ones in uninoculated plots (Table 

7). Plants in the latter treatments vcre stunted, lacked vigour and had 

yellow leaves at 24 WAP (Figure 2). Ahmad and Ng (1981), Diatloff (1983) 

and Bafuka (1984) reported th:,.’ adequate nodulation and nitrogen fixation 

helps Young leçcaena plants to become l stablished and to grov well. The 

results presented here show _nac the Inoculum vas effective and able to 

provide the plants with their requirements for nitrogen. 

TO assess the residual effect of inoculation and fertilization 

of leucaena, the persistence anc’ the symbiotic effectiveness of introduced 

rhizohia was studied in pots containing ~011s from the above field l xperiments. 

Soils from inoculated plots contained more rhitobia and proeored 

increased nodultation and shoot dry mattcr production (Table 8). Nodule 

typing indicated that most nodules were formed by the Introduced strains. 

This indicate that Rhirobium IRc 1045 and IRc 1050 survived well, outcompeed 

ted the indigenous strains and were stimulated in the leucaena rhitosphere w;% 

nitrogen-fixing ability one- year after their establishment. Thus we cari 

assume that if adequate strains of rhizobia are introduced into a soil, 

the populations vil1 survive, eventually, multiply ovèr the yaar8 undcr 

continous leucaena cropping wlthout additional inoculation. Inoculation 

constitue an l vident advantagc over nitrogen fertilization which 1s to be 

applied frequently for consistent high yields, 
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fable 1. Nodulation and grobsh of Leucaena leucaeohala in pots containing sofls fet-tilized 

or net vith P, K and micronutriencs, ar 8 veeks aftcr planting 

Treatmenta soi1 OTlgin 

No fcrcilirer Leucsena fallw 

Nodule 

number 

(No/plant) 

27 

Nodule skmt Height 

dry weight dry vcight 

(mg/plant) (g/Plaw (W 

79.00 1.5 35.40 

Secondary forest 10 63.60 1.5 31.m 

Crassland at Fashola 10 ,31.20 1.0 25.40 

‘C’ith fertilfzcr Leucaena f allou 39 91.60 3.7 %20 

Secondary forest 11 66.83 2.5 &.80 

Crassland at Fashola 12 65.40 1.6 35.KI 

LSD (5%) (1) for the sxe trcatmnt 10 21.07 0.6 5.95 

(2) for different treatnmts 7 14.90 0.3 4.21 
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Table3. Some physical and chemical properties of soils collected ôt IITA 

and Fashola 

Soi1 Characteristics Soi1 orinin 

Leucaena fallow Secondary foresc Crassland 

IITA IITA Fashola 

Sand (X) 85.043 85.00 83.00 

Silt (A) 6.00 16.00 

Clay (Il 9.00 l.DO 

PH ($0) 5.30 6.00 

Organic C (Z) 1.40 

Total X (Z) 0.18 

Available P (ppm) Bray 1 8.30 

12.00 

3.00 

5.90 

1.03 

0.10 

9.30 

0.18 

0.04 

3.80 

SHA-bcetate extractable 

carions (meq/lOOg) 

Ca 

MS 

un 

K 

Na 

7.30 

0.89 

0.02 

0.19 

0.06 

15.23 1.15 

0.58 0.62 

0.02 0.03 

0.19 0.11 

0.07 0.03 

Total acidity 

(meq/lOOg) 

0.02 0.02 0.01 
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Table 4. Gdtual tzhac~stics of rhidia i.sAated fran sxe legunzs ard tkir aqmzibility vich 

- 1euco.%m 

soi1 origiJl tba of kof ckelatial gi Nalulaticn InMrsic 

idatial isalates tim IEctial aIleuaae x.&ssKe 

to 8rltbiotics 

(h-1 Wd) 

LoutaM faLlad ~leurcce~ 

nT.A vmelii T. 

s pndiflom & 

s Jur!ctats A 

rostlata s. 

A. albida 

v,ulY?uicJata 

5caxdq fores Lkwxednla 

IlTA T. vcnetii 

s $sïdiflm A 

s. w-ctata 

s. rostram 

A. albida 

v lnlndodata A 

m J& lelrae!zilala 

~leucocedmla 

1 

1 

H+ + 
a- + 
H+ 
Ht + 

Ht t 

a- + 

Qr 

Ht t 

cu- t 

Ht 

Ht + 

H+ + 

cn- t 

at- 

Ht t 

ai- + 

Ht 

Ht ; 

Ht + 

cli- + 

ai- 

k + 

Ht t 
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Table 5. Effect of inoculation of lcucaena with thc bert 10 Rhirobial irolater in Leonard 

Jar expetlmentr at 6 veeke rfter planring. 
~~~-~~--~~~--~-~~~-~---_-~-~~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

F!hizobial bort of isolntion Shoot dry ueieht Symbiotic 

Isoletes and oricin (nclplant) effectiveneir (X) 

~_r~~~~_~~~~~~~-~-~~~-~-~~~--~~~~----C-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--------- 

IEP 

2-2 

li7 

I:I 

17f 

1*: 



‘l’nht:- 6 I?ffnct of pot inoculation with different rhizobln on nodulatlon, growth and nitrogenase 

nctivity of _ leucoceohela (nean values for the soils from leucaena fallou plot, 

and a secondary forest at IITA and from a grassland at Fashola) 

Treatments Nodule ner plant Shoot Reight Total N Nitrogenase 

Number Dry weight, dry weight activity 

(mg) (g/plant ) (cm) (mg/plant) (umoles/plant/hour) 

llninoculnted 7 36 

1111 i W~CU~~ILC~ + N 4 21 

IHC 1fMl 33 62 

IHC IU42 35 54 

TRC 1043 32 61 

IRC 1044 44 70 

TRC 1045 32 95 

IRc 1046 5R 96 

TRC II-J47 32 83 

TRC lfJ4R 38 42 

IRc 1049 42 59 

TRC 1050 20 Al 

Lsn (5x) 10 15 

3.07 63 104 6.0 

4.30 67 185 2.6 

3 . b ‘1 5R 111 4.9 

3.03 5R 94 8.1 

3.09 57 97 10.9 

3.19 60 108 5.9 

4.58 64 146 21.5 

3.00 57 93 9.8 

3.46 50 io7 9.3 

2.99 St3 96 9 . 3 
3.. 53 59 111 8.3 
4.47 75 102 16.4 

0.48 7 2A 0.3 
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IITA rnd Pasholn rollr fron prcvious inoculation triais at 10 UAP 
._____________-_----~---~~~-------------~-~-~~~---~-~-~-~--~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_~~ 

il oricin afld nnrlt~lc N’ per Nodule, frop rhoot dry Ilcight HPN 

avious trcatrcnt plnnt in’oculant (X) vcinht (C/plant) (cm) leucnC!rln 

rb i rob i a/ g 

:llol.Ei 

inocula tcd 32 82 l.OA 4 8 II ,: 103 

ixohius/rc In50 47 100 1.44 54 2.8 x 104 ___-__- 

11 /RC 1045 33 98 2.21 64 3.5 x 104 

c TP 

r 
inocula trd 4 100 2.37 6.5 6.8 x l”? 

izohiun/Rc IOSO 10 100 3.35 ?? 16 x 104 

/RC 104.5 23 100 3.86 87 IG x 104 

@ (5 X) (1) 7.9 t1 D 0.46 7.9 ND 

(2) R.6. ND 0.54 8 , h ND 

-__-_--- ____________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~ 

(1) Sarc treetment 

(2) diffcrcnt treatrcnt 

ND Not detcrnined 
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