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THERUDUCRYIOH

Horg ofton than noty nitrogen ip golil becomes a limlding
footor for crop proiuction. %ho green planta ore incepotile
of uttiizing the ﬁeely availetle nitrogen in the olmosphore,
evonthceugh the atmosprhere io rich en@zgh in poleculey nitrogan.
She nitrogen regquivensnt of orop plonts in wed Ly the sddition
of fertilizer nitrogoms Hat the dependoncs of fertiliger
nltrogen praﬁneﬁm on Logsil fuel rescuross aud the dirdnished
‘evalilobility of thio cogtly input for Jewiilizer production
in the futuro has obwiougly brought the subjleot of biclegiosdl
nitvogen fLixation in the fLare ..-ﬁ:mt._

Biological mitropen f£izaticn ig a unigue process,
choragtorictic to cordain sicrovergoniomp and plent=nleroto
intoraotions capatle of hornesoing atmosphorio nitwogon for
the goowdth of plants. Ddclogliead nifrogon :t‘lxét&en ia brought
about by nicroorgonicng in casoviation with higher plentas,
particulerly in root ncfules. The teot nodule farming plants
axe legumes, cuch an boang, clovernm, grate and peap. Legunes
have beeh uned in bullding and e‘ansewing s0il Feptility
sinco the beglmning of agriculture. The legumes are lorpgely
cultivated in trepical farming pyoten as pulsen, prlatable
laafy vogetablo and fodder cropoe

Ag o nule, lefumes aro ansrgy rich Oropms grown nare often
than not under energy otarved conditdons. ilowover, the ylold



of the grain legqumen, including cowper widch is of mach
importance in tvopiccl Jarming oyotem, 1o lower and nore
inscouplatont vhon compeared €0 corealne The aveorage vield of
grain logume in Kerala 1n as low as 400 kg per bheotare.

Uovpea (Vigng pneunlcilata) 1s a widely culiivated pulee
Crop in Korala, hoth for uao ng a vegetalile v well as & food
graln. It ip also gfown ia rotational sequence with paﬁay in
s:‘mmw.funw:;. liost often, 3t L £oli that the nadhom
banafits 0f growing o logie opop im uot obialned under these
conditiong, probably Quc %o the lovuer rates of nlirogen
gontrited by thet. Thig don bo enhimnood Ly proporly
giploiting the symidotis agcotiation ’baﬁszéen the cosraoed
otraln of puloss and Fhigobivm, Suck a aitnation omy
lead %o greator ritrogsy Pimaiton gz wold as higbew yicld of
puloon and oan bo achievet Umiough tie low coot fochhology of
incuwdating the logma ewyp with the epacifis pirain of
Had mobin,

Heaping in view of themo Loots, the prossnt etusy woo
undertalion with the following main cbjcctivesns
1. Vorietol soreening for noduletion efficicnoy uming &
known efficient oiralin of HiYzobium undor Lield
condition {10 dilforent varictles of cowpes wore ugsd
Lox thip purpone).
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Eotization of oymbiotic efflciency in relation to

hoat variotol specificlty for ne@ulation, Efficiency

wera entimatad iu tewin os.. comparative inercage in

number of nodule, nodulo maasea_.,n plant dry welghd,

yield gnd total plend nitrogon.

Iotimation of notive nitrogen content of soil.
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REVIEY OF LITERAZURE

Bologtosl nitvopen fimption e agrlionlturally the nogpd

. dimpoprtan® ond eigni ficnnt provese by vhich the fortllity
otatin 0f the ool is mointained. The revcwnad Dutch
Hiorcbioiogiot, Bedjewincl (1889) wes tho firgd to recegnise
the bocterimm couplng the formgiion of root nofules lin
logumen and domongtratad that the parified bacteria formod

- nedules in plenta grown from pteriliced seedss. Inocuiation
ad .3.&@21?5 gsedn with the gppropriato cultures of Rhizobium
wns opigingily introduced as & peans of anguring the
entablichmeit of geodlings in nitrogen deficient oulio uhich
i.0ked adoquats population of nodwlating bacltsriam {fzed 2t Rley
4932)« The ebility of the Rhigobinm to establish o pynbiotic
velationship with Legume hogto is dependont om Wwo dmportand
oharocterigtics of tho niore symbiont vig., infectivity

and offeotivencae (Soindinghemer, 1964). It hao beon concadod
£nhat ench of the poriners, Rhdgobdum and legue ig unoble

by iteclf to £ix subgtantisl emounts of nitrogen aud <he
affeotive nitrogon fixation is the phenotypic expresclon of
490 ngooclatod gonomes (Dergereen, 1971).

Hrrtwell ond Penmbor (191%) otadying the nitrogen fixing
nhonomanc: by legzman, found gaing of nearly one tome of ooid
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ritrogen per acre in pot cultuve expsriments with cowpea and
goybenn. Shey sleo roomrded an anmal averagn, getn of 140 1b
of nlirogen per acpe weo oredliald by halvy vsﬁ:;{'sh\.

. Iiﬁ.:alirﬂ o queted 'bj Walksmen (Y952) otuted tuat inves
#onoss of dewpen hiay provided é_ﬁ 1t of nitrogen per atloe
Thempmon (3952) weparted that the anwuit of mitrogon £ixed and
that nd%ed by o lagame Yo e goll dsparded upon ite 2go,
photegynthotic zafe and prosusca of combiped nidrogen in tho
aci). Hivohandant eand Hhan (1953) pcdinted oat thed Ve aount
of aitrogonm Lized by a legume doponded izpaxag iis opny condition
0f growthy Tyve 0f Lezume mad e clage at viich 1t ig ploighed
intos ' They found Walt the quontldy of nitrogen addesd o ﬁm '
s0i by e legup depond Laluly o whethey e leguso weg
inccrpovatod in the soil or Dote Son and Reo (15531 invogtie
gating the fixatlon of »ftoogen andar fuvchralle conditions
by eowpen and repwrted the quontlity fised gyvbicileelly o te
251 1b par annun per ofea.  Aoxnuier (196%1) roported thad
pitrogon Lixatlon by -.a;mgw varded beltween o rmﬁ 139 kg
piteogen pae hoctmra per yoor and by soylucan boiween 64 mnd
106 kg nitoogan pesr heotuwwa por yoavre Hutman (1976) onlistoed
the amcuntp of nlfzopsn fiwed Yy dlfferont lagumsn, He had
pointed oat that ﬁw};aaa fiesd an avarage of 198 kg niteomn
'xzer hactares '



Rhbsoblum inoculation and oo rognonips N _0CWNOR -

Crofts and Jenkiup (1954) roporied that inoculation of
cowpes with e ptrain of fhisobinm renulted in good nodulation
pnrd growths

Corgontind and Pimentel Wutke (1960) inogulated phisgbiun
in sword toon (Conavalis engifernia) and covpea (Vigma |
gineneipg) and reported that both plents Lixsd nitrogen well,
ayord bean fixing 46,5 kg niirogen per hoctmre in tho host
treatuent spd coupen 73 Iy per heotars. lzedimoa (1564)
roporisd that 4in a oplit plot denign expexducnt in gresn house,

inocuiation yith leolates of cowpes R higdhium lncroased the
nitvogen contond of cowpea plants. Bud pymblotic nitrogon
fixntion elone aid not provide the plent yith their ootinmarl
¥ regquiviernnts.

Hair 6% gl. (1970 n) ptudied the effact of nged inoculation
vith Phizobium on yield gnd nitrogon content of legimincus freen
nantive orops and reported o £ixmation of 8 to 14 zg nitrogon
per hoctars and an inercape in the dry matier productlion,

saht ond Bohora (1972) observed that inocuiation inoreased
+he number of noéudes and nitrogen ccntent of ghoot ard xood

in copos, groundnut and greon graf.



sabbe Reo (1972) roported ei incbeased yield of 25 per
cand ovor ihe unineculated contedl in cowpsa by tha lthissbian

inoedotion,

Summoriield gt gl.(1975) woported that geed inoculetion
of cowpes with Rhigebium incroeged tho number of peds per pland
foem G3=02 and everage nood wolght and soed yleld per plant from
56 to 100 g

Shoxrma end Ghonsikoy (1976) reported that epplicetion of
miaﬁonmmiezit?a; or addidtlen of iporganic nlirogen dld aot altor
pymbiotic efficiency of Rhigoblum gppe 0f ocupea. Submerficld
a5 s1.(1977) voported hat effootively roduwletel cowpea plavia
growm in pols without applied nitrogen were vegrtatlvely ogual
+0 non-icdulmtad plonts cupplied with 60 ppm i ﬂmm‘ghout thelr
grouth period (63 days) and proluced cignificanily groater seed
yield,s

Maghogho (3978) in a ficld experimsnt conductsd on a highly
wveatherad and loached sandy s0il in Urintdad showsd that covpea
(Vigns unmioulata) profduced highor yleld whem inocculgted with
commpreial Rhizobium sirein. Unineculated soyboan produced
batien with lndigonous nirain nprepent in the goll than with
copmerelal otraine.
legt vardetal gpecificity of Jhisobium for nodulatlien in eowpea

Ioiker and Browm (1935) supgosted that the yoot nodule
tacteria of poybsan and cowpee aculd bo combinsed in ona gpoclas



gonovaily desipnated as Ahizcbium jJapoploum (Klrchner). The
basio Lo this suggestion wan the Linding thed cerinin givalng
of aaz,rhéan fhizchiup could produte nodnles on coupea rools

(Uelker and Dwown, 1539) and vica-versa.

poke {1969) found that owipea nodwlated woll with
rhizdbia isclmséd feom groandnad (jrachle hyponses), bambora
prounanut (M@g&g sublervanes) lisubean (Phassolug lunatag)
and saybean (Glycins mox). 2% cowpoa Rhisoblum noduleted only
1%p hoat and limaboan ond vicewworsas Boed and Wilden {9970)
in pot experiment ﬁlfh sovpes and purple vetch iuooulated widh
diZferont Rhizocbinm siralps, 4t was Lound that nitrogen fixation
by coipeln was mglmfﬁ.y ptimligted .by combined nitrogon.
Vincont (4974) //:’Aﬂaﬁ.ﬂea that covpen mocellany hes uo Cefinite
gonsrelisaticne aud a wide raopo of hopts has beon grounasi
topnther for want of Lotler dofinition as to thedr aletinciions
and reilationshids.

Stanford ond Neotins (1976) imomiated Hwes. pteains of
rhigcohia on %0 fouyr cownea cul tivavs and ronortsd Thet ttree
of the eulitivars {q&ra more pronigonoua in ée:lat&@n e
inocwiated straing. Thoy eleo found that mitrogsn £izaiion ueg
highor with a‘&rain dgolated Loom ma gere gpaclay than with
eﬁl’ﬂex' %o oizaing doclatad fren Conteooama gﬁ;gb@scang,.,

Borges ( "3'5!??) evaluntad tte offzctivenses ¢f 4o ihizohium

stralng on coypen O¥. Avaucs in forin oFf thoir effect ok sien



leongth, leal area; phoot dry matior, water consumpiion and
niirogen content of roota and shootas Thoro wag elgnificant
difforence betyeon the two slraing and on the basla of the above
peramotens, ono straln waz seleoteds The result eleo indloatad
that the maior proporticn of atmospherlce nitrogen fized wap in
roots by the atrain.

Pewierr o 614(1977) Lound that inocaletion of cowpea with
Ridecobinm incrsased ssed yicld from 0.52 € por hectars 10 0.82 €
par hootare depending upon the variety. There was no aigmé.fieant
A ffercnoo in the yield of cowpena inceulated with differont
steeing of Bhizobium,

Rajn (1977) condueted a otudy on the effoct of inoculaotion
with different straing of Rhisohinm under different nuiriont end
pell conditions on aowpan voriaty Hew ora. Ile reparted thot
raizobiel inoculation of cowpea seods repulted In significsent
increass in the nunber and dry weight of noduleg, fraah woipht
of plents.end Iy weight of ghoot and root,

Ragyara] and Heads (1978) reported that sesd inoculation of
ocowpsa with Rbdgobinm culiure UASD 94 repultad in a mignificont
increage in grain yleld ocut of the four streing uoed. Incrozsed
nodulation and dry wsight of plant topm occurred hut was not:
statistioally eignificants Uo correlatfon botween tho numbor of
nodules ber plant ond grain yleld wan obgerved. Uymblotle rapponpe
of coupen to the incculated ctrain of fhisobium was Inferics.
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fapy ob all. (1978} otadicd the extent of introspoclic
vorigtility for nitrogen fixation among 1060 scatiern ped
{cowpen) gonotypes and a mereecing technigus was dovelopsd L0
$dentify cowpea plonts with bigh nitrogsn £2ing e£ficloncye
sienigicant @lfferonce in nitrogen fixation officienoy wom
found aziong host plant gonotypes following epplication of a
ptandmed commwrelal wized strain of Phisobium inoculente.
| %hig wonieblilidy vas o evidencs fov penetlc contyrol of the
trodt and pugsented the pooplldility of byesding covpan N

increcsed nitrogen fivoation,

Bepalan and Rad (1979) repopted that undev aclé conddiioms
ohieobium pipoin=12 produded greotesy dpw eight of plont in

CORpeR,

Koyser gt BL.{1979) in a groan huuge wielp tested 21
pizaing of slow-groving rhischin Sor svidotle efleviivencea
and ability to nodalate three verietiles of cwipen {(Tipng
pnmaiowlsta Levielp)., The rosuli condirmed thet cospea

sMeckia contain a largn and powtema condlanoin Terdadicn in
gyabdotic tolezmes of soll geldity. Seme ctmaing porbined

aqid tolovones wlith Wah effevtivencna.

Romachandran (1979) edreoncd 20 rhieobisl stoslas o

eZficiency An cowper 2ud Fand that oiznin Se97 avd 3.10 were



nora effcetive then othors, Prosh ool fry weight of chook,
nodile vuaber and dry wleght of nedwle weve pigniflcantly
incressed with these oiralng.

in a comparative g@udy with three cowpoa variciles,
Ife Browng ria and Loonl Srowis, AfLolabl, (1960) 2ound that
the meat lmportant wsriables wiaich eontribtuls €0 yigld
potsnilal wore pod rumier pey plant Jollowed bY ssel mamboy
per pots S&eﬁ._sisaea had a minee rele in a poesd yicide

Gf the 20 lcolatas iried Fraosad (1980) adjudged isolate
& % be the most promiglng inoculont etralp for cowpos (Ve
Pusa Phelgand)e  Remachandwan @b o3.(7980) conducted e pob
cultuso sxpeviieond on colipea varlaldy ‘New ira' 1o deterins
the efficiency of mized invculation of etvaing of rhiscbla
in fixing aWonphari¢ nitrogen. It wos found that none of the
gomidnations of giralns of zhipohin wes betior %then inccklatlen
willl gingle ptmain 15 isolated from crotsdlaris gamre higher dry
welght of plante, nuuber of nodules and mitregen fimstion per
pLondy

Sen ol Weaver (1980) weported that acetylene reducticn
copacily and nitrogen acoumiiation in plant $0p por unit nodle
nogg ware several. fold igher in groundmat thsh coupea cnd
pivaed wheh incculated with otrein 52 1. In o f£ield atudy
ﬂi.vapriaaaﬂ'md Shilvappaghedty (4980) noticed leniZicant



incronge in yicld, plant fop dry welght and leghaomoilocbin
content of nodule in ooupea ove Pion Phelguni vhen inoculoted
with ntvain I8-8 end IS-12, Iut increossa in number of nodiles
ané nltrogen contant of roole were not edgpificant. Cormeloe
+ion ptudiss chowed sipgnificant covrelation betwesn leghoonn-
glotin eantont 02 noduleny plont top &y weight and finad
raln yiedd. lio olgpifiawnt coprelotion was cboerveld botweoh
nodule mumber and nitrogsn content of plant top and final
groln yield,.

Ahmad gt 6l.{1981) conducted experitent whth 400 gonotie
eally divorse lines of coupea with and wuithoad gpplied niltrvogen.
They reportod that nany cudilvers reppunded pooliively in
whoet fraoh velght at 5-6 weslk afte? aowing indicating
inndointo infeotivity or afiicnoy of inddgonous rhigobia ond
a potantiol for ilmproveont by use ¢f inoculant.

Hinchin ot 21.(1981) pepoxted thet cowpesn ave(s) FVU 9469
end {(b) VU 2% bad groateor growt and highor sesd yieldm
when inoculated with Rhigoblum otrain CB 1024 from Australia
than with R-5008 from Higorins Seed yicld of plant inooulated
with R=5008 was docreassd by sppiication. of 30 ppm nitropen
© Tat nitrogan regime had no offect on the CE=1024 pyobiosis.

Yalr and sivaproced (1981) reported boneflciel effeocts
due 40 inocuiation with differeont inciabeg of shipobla in
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cowpade Zho¥ cld correlats synbiotle efficiency with
incrempe 10 vy woichi of Ctumen PLANLS.

sheoma ot l. (1959) Zeported thnt seed inamuladen whie
di.eZerent rhizobiz) steslng increosasd goed yledd bY 1223 per
oeut in gran {ohisk pes) & dentil, peas eowpea, mots (Tirsen
sacmiltiftlda) ; Trd, (Yigos raneo), mang (Vigps godipk) ond
aphor {plgoon penj. |

remlatouics and Foohd (1951) incaaisted otuwgen plenis .
with Hwes olow goowlng gireing and foand thod PLINVE wers
nsdlated By tiw fast griwing Rlooblum epde 176 4284 Shey
soponted thai the slow geoving pireins daveloned Daximam

aeetyiens veduction than faat growing stoainmg.

Hopt-variotal specificity of Rhigohium for mofulsilon in

AEeosht (1943) ahowsd thet plx single strals colbises of

Rplecbium 4lfforad widely in thely sffoctivenios W opwidell
pes autse The ztralns wers poscassd A tommy of perontum
of plemt aodulated, Gry matter yield por unit apea, fingd
roating of yisld and mean dvy wolght of inflvidusliy
cdllscted plentse

Frdnen (1947) stadisd the etveln vericticn mnd hogd
spacificity of Rhlochinm irdfclil on fowr spovies of Tnifddiam,




she rasult indicated the importance of the uss of offcotive.”
gtrain of Rhigobjum trifdlii ge well as cultivation of pffioicnt
varietiop within aifferont Srifciium pppe for maximum nitrogen
fizntion end geowth of plant.

frojkel and Handl (1965) inoculated elx dwars boan
mﬁ.@tﬂ.ea {¥hapaolug vulonrig Tis) with Rhigobium phassodd ond
$ha offdet of nodulation pnd yicld were corpared with unlnow
oulatod control with cnd without mitrogon epplication. They
wonortoad that inocalation caused a rapid and ghundant
nodzlation and thers wag no pgipnificnnt diZforence anong the
varioticn.

Sauberd and sScheffler (1967) investigated the hoot
specificlity of Rhigobium trifolil on huropeen clovers.
Poardy eight South afriean ipolates wors topisd on Zive
vaviotieo of Zrifolium gublerraneum. In scxe cagea thore wes
goncidorable veriation in the smount of nitrogen fixed by the
v’aniaus. hogt inoculated vith the pome isclate.

Chhonker and Regl (1971) ovoluatsd the regponge ;f
goybean varioty !Bragg' to ineculotion with different otraine
of Rhizobiun jgponioun in rhizobia free poll and reported thatb
gemo atralus vere found to bo more efficlont then others in
' increnping yields
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cubbe Reo and Dalasunderen (1971) showed the practicability
of imcculation of seodn of goybeon with Rhimobium ag an oficctive

proctics to moxivdse soyboan yield.

Phargava et 81.(1974) reported thai effeotive ptraing of
Rhigobium Jeponicum produced tetter nodulation in egoybean aond

indigonma straing wers oo effective as iupuried cullurctd.

Hadhano and Patil (1974) inveotigated the comporative
porformance of differont isolaten of gram (Cicen arigdinum L)
Rhigobium in pot and £10ld experiments They found that il the
19 igoiatos wero superlor to oontrol. The inerocess in yield Cus
40 pged inooulation with Rhigcbium otrain was found to bo in
the ranga of 24-62 per oente.

Barton (1975) has chown that the uss of effective niralng.
of Rhizobium eould malm substontiel increase in the ylold of
pecrats Sural Shan (1975) conduotad an fnocculatlon etndy with
oight groundmt culilvara %o evolve suitable plant type of the
crop. He found that the vorieily AKe=12e24 ond Spanish Improved
were ‘the best with regerd 40 nofulation @nd sywsblotic
afficioncys "

Todamewal gt 51.(1976) showed that noiulation in chiok
poa wad datami.r;ed %0 a groat extent by the host genotyps.
In a variotal and strain intervection togt, 1% was found that



the isolate Ca 121 producad the mowimum number of noduless
Aneng varieties, I 144 snd 16«2 chopsd naxdmun nedulation.

In syiblotio effectiveoness, the most offective straing were
ca 129 aha Ca 181 and showed au increass of wore than 100

per cent in plant Gry weight aud nitrogen uptake wifth ao many
as goven genotypes. Aunong the varieties, i,551 and He355
showed maximim increase in hitrogen uptake as well as &n &ry
matiar yiold.

Lopen of ple(1976) conducted a stady on noturcl podulation
in groundmt cultiveors. Tatul ond H.116 bad tho highest absolute
value for dvy weight of nodules on the zain root of 21
varieties and liren obperved., Difforsnce Lotwsen the varietles
vas not gigniricent for nodule dry woight or for nodule weicht
or dry weipght of the nerial parts.

Raju and Somel (1976) otudied the influence of differont
comiercial inoculonts on gram (Cicer artefimm). Dxcept the
TeAeRele calture all obhoy inoculants gave very good repults
and produced high dry matior,high nitrogen uptaks by the
plant end translocation to seed.

goos et £l.(1976) investigated the effectivenass of
Rhigohium inoculation on four soybean varieties growm in Cube
and foand that the treatosnt with *Ztulzolegsoya' inoculun
increased tha no@ulaﬂon‘anﬂ yield of a1 four variotien.



gonuoles (1977) etudied tho behaviour of ten Rhigotiun
jsponicum straing on goybean varloties. %he voold 1ns§iéa'baa
that thao ralaﬁén ‘betwoon plant dry uai;;hjs-. noinle 'dry weipht
and nitrogen accurmlation éarieﬁ aocording to verlety, atrain
and goil type.

Kumar Rao nnd Patid (1977) peported that soyhean regponded
gif2enantly to @lfforent commorcisd inoculsnte of Rhisobiun
dopopieam. The difforent quitares produced significand
differonce in number and dry wolght of »lant top. E:seagrt one
" ipoculant, a2l &;ﬁars produpsd incmgxsi in yielé ag eGtaored o
uninoculated ccmt:*o}. |

Highea mnd geivastora {1978) condncted a poié oultuce
cxserirent vwith for varieties 0f soybenn nomoly Braga,
anint=d,; UZES«38 and SQopayn Dlacke 1t wam found thal thp
mmber of nodules 414 net differ mpignificantly among the
ahftforant vaﬂe‘éiae.— Breagn variety oppeaved 0 hows botioy
g;e:gul_m:mn ogpaci ty than ths other varletles, 'I’iaximm ni troepen
per cont ves in UPES-38 {3438 per cont; followed by lrapy
(3422 per cont) and Punjobei (2,30 per cont)e Variety Bragg
gpresrad cutatanding in fizing ‘i:ho mavimm tl¢rogen which weg
ahm‘k'ﬂ.m times the value of nitrogen fixsd by loemdl Sepnya
Blaci. ' '

Séfxang and gingh (1978} oconducted exporiuents to study
4 wegponse of gred vaviotles to Rhizobium cultures



fgolated Prom aiffercnd ooroelimaiio soditiong. Zhole ropulils
indieatod thot varietsl diifovencesz were cipnificant end -the
interaction batweod culture and host varisty was inclgullicant,.

Caldwoll snd Veat (1979) veported the role of hoat
genotype in nodulation and nitrogen fixation. They concluded
ghat affective nodulation and ri4rogen Tixatlon were groally
influenced by gonatio variation of both the pymbicuis.

Poreak (1979) studisd the effcotivences of differont
péraing of ohick ;;aa {Giosr grietimny) Shigobium in field.
Thera wvas dilfersnco -in nitrogenass activity and dinlirogen
fixntion smmg the atraing.

Forrera (1980) togted ¥hres strains of Rhigobium phogeo}d

on soven specles of Phiagoolup under green houme conditlone
I4% wvag found thot thres of the Phameclug spp. shoved a good
lovel ©f notulation and no nodules wers obperved on W
oligompermmg. {he other ilwao gpeciecs showeld low levels of
nodmiaticne w0 species end to o lessexr extent the wild forn
Of Devuignrig éhm:ad o good level of nitrogon Zixation.

 Uaydeok gt £2.+(1980) roported that the méat effoctive

Rhdzablum strain cold be selocted on the bagis of dry matter
vield of yholes plant or plant top only.
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vynne. b a1.(1980) reported that specific host-gtrain
combination oon lead $0 increamed biologlesl ritrogen fixaticn

in peanuts.

Peres and vidar (1981) condietad a study on the golcotion
of Rhisobium Jononicum piraing and corpetitivences for nodule
gite on goyboon oqulilvars. Shey observed that thers wag &
ramarinble diffevence in nodule mmber and &ry weight onong
cultivera in recgponge to inoculatlion with individucl stralng.
gtraing 587 and 29 W nodulated o)l cultivars effectively and
wers vory competitive for nodule elies, forming more than 70
pex cent of the nodxleo.

cdrija (1982) conducted a atady on hoot variotal ppeciflicity
for Rhigoblum for noduletion in groundnat, she uped gavaen
varistien of groupndmit and igolates of the root nodils
bacterium from each of the seven varietles of groundmit mnd
roparted a favourable raeponse Loy oll plant characiters atudled
in the varioty due to imcculation with ita respective homologis
imolate of Rhisobium. ¢he igolates B2 and B3 were found to
be mare compatible with differont hoat vorletieo and the
geoandmt vardetion USA-123 and fxotle=6 ghowad tho mopt
favourable rogponpe to incculation with Aifferent Lnolates
of rhigobia in toarms of pymbiotic efficiency.
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Hirohandand. and Khan (1953) reported thet the quantity of
nitrogen addad to the poil by a legums depend nainly on
whether thg logums was fncomporatod into the oofl or not.

tussell {1961) hold tho view that the aotual enount of
nitrogon f£ized by legumincis crope 4n the field wag Jifficuld
+0 eatimate because of the &ifLficnlty in determining aceuratoly
the nitrogen content of the goil on one hand gnd the mmount of
denitrifibatian talklng oplace during the groving geason on the
other. Ho expresosd that probably 211 the nitropgen vmo
transferred %0 the tops and sgedm in vicw of the fact that the
lequmes increaced thoe nitrogen coniant of the moil to a lovel
not higher than that of the non=ieguma orop ciltivated ooilp.

Abua=shgkia and Bagsird (1972) foaund that the lond upon
which inocilated soybean had been growm the provioug year
produced nore nodules and greater yield then did the lond
Pla;weﬂ previocugly with noneinoculated seedn.

.~ sam ond Bahera (1972) Lnocaiated Rhizobium in cowpes ,

groundnut and green gra mects and noticed a 29 per cond
increnge in goil nitrogen contont as o reculd of calture
epplication.



shnrme end $331ak (1974) compozad tha offlolency of
di2Zcront cosmperoinl lnconlants of Rhigdbium janopicum on field
goem and goyboans. Thoy £omd that iaocculetion with i @ragin
caltura inoransad the soll nitrogen %o 4% per cont over initial
Toved at the time of orep horvests Otber ¢mltores (UPNJ-2,
Eappur and AL culiure) increased e coil nitrogon comband
only shoud to 20 per ¢sils

Hothan gt al.(1979) reported that when a logainous crop
tike cowpeas was incdluded in a crop rotation of Ganga 5 iaze,
Go~T7 pagl and Co=2 cowpea, the total nitrogon content in the
208l wvas conpiderably inmreamed even in tho unfertilised plota.
flonsidarable quaniity of nitrogen fixed was ouserved to have
haen Tetimtribited in the §oid vhich dependsd on the fertili-
gpaticn pattern, '

Kele mnd Patil, (198%) conducted a siudy in gram (Clesr
ardetivum G.) of the effegt of mitrogen fixatlon and yleld.
Shey found that by the incculation of grom seedo with on
affoctive etrein of Ridgeblum legmiinogerun olong wiil
ABotobnotor clwoscoocum, the nitrogen end caj}{.;nnic eazhon

contont in coll was incrocsads

Aleton and Graham (1982) craluanted the influence of asoll
nitrogen etatip and previcus erop on nitrogen fixation



(Acotylene Reduction) in Barrel Hoedic, Hodioago ‘mrpentula,
They veported that the rata of averetion of nitrogen in the
goilsg from nitrogon fixzation, wna depsudent of the todgl
nitrogsn contont and was decreased when ihe soil minaral
nitrogon wvas highe Tho repalis had implications Lor the
naintonance of he nitﬁgen giatup of soils under cercale

pasture ro*&zationa,



'MATERIALS AND METHODS



FATERTALS ANUD FREERILE

The vorictsl vosponca Yo Rblgobium Inoculation in coupon
was investigatad in a statistically laid out £1cld experiment.
Tho oxperiment was conducted in rice fallow of tho Rice Resourch
atation, Eayamkulom during the cusney seeson of 1981=1362,

Hatepisls
Veriotien ond ssodm

Tho cowpea vavieties sslecied wera (=152, Pib=1, Puoon-2,
HE=22, 522¢ 553,534, 551, T79 and V=37.

A3 thoso varleotios higve abent S0 daye durations Tho
oeedn roquired for the éx@amment vore cbinined from Rics
Regearch Statlan, Patitanbl. |

Rhizobium enlture was eupplled by the Miorobiclogy Unit
of the Departient of Flant Pathology, Cdllega of Agelculturo,

Vélloyani. Cowpea Rhigobiunm pirain €050 vap used ap the
inoemlant in the prepent atudles. '

Thers wore 20 treatment combinatliong as ligted beleriw

?'. V‘, R? 60‘ Vg R.l . V6 Re F6e VB R‘)
t?at '9’1 h1 ?_ﬂ V4 EG 12. V6 R1 17i VQ RO

5. Vg Ry 0. V5 R 4 15. Vg Ry 20s Vg Ry
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theyres
Bg = without Rhigobium (control)
Rq = with Rhizobium (cowpea Rhigobium strain 6050)
V = reprepend vavioty
Yy - 534
V, = V=37
Vg = 522
V4 - [Ipe22
Ve o G152
Vg = 551
V? - Pupnw?
Vg =11
V9 - thw]
Vo = 533

1 ant loyout

Tha experiment wvas lelid out in Zactordiel randoaised Hloek
Gesign with 3 weplicatlonn. The treatuent combinations weras
allotted to dlfferont plote randemly using the random number
tatle.

Preparation of Rhigohiun cul ture

The icolate of Rhisobium wes teated for the purity by Cranm
ataining (lucker, 1927 ) and Xetolactose test (Sernasris and
do Ley, 1963)s The imclate of Ehirmobium wes grown in yeaot
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V. VARIETIES R - /?Ay"}odz.'a.m CULTURIE
TOTAL NUMBER OF PLOTS _Go
GR&OSS PLOT SIZE . 4.40 3 .90 S%-m.
NMET PLOT SIZE . g4.00x 3. G0 sgb.m.
SPACING- oaX15 <SS .
UN CULTIVATED BUFFER STRIPS WRERE LEFT BETWEEN PLOTS

FIG: 1 LAY OUT PLAN: VERIETAL RESPONSE
To /?A‘.gaéaum INOCURATION IN DIFFERENT VARIETIES
OF cCcoWPEA UNDER FIELD CONDITIONS
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extract mannitel agar mediunm in potridishes and incubated in
8 S.0.7s incubator at 28 & 1° for three daym.

Yoast gxivnet cannitol prer madinn (Alley

Mannd $od, | 10.0 g
EFPO, 0:5 &
Mg 80,4 TH.C 02 g
Rall - - O.1 &
CacOy S 30 g
Yeapt extruct 1.0 &
congo Net (155 agueous solution) 15 &fl
Auar 15.0 g
Diogtdlled waler 1000 m}

P TeO

Tynieal, colenies of Rhigoblum ohoractorised by a uhide
oolcur and gurny natuve were golected and troaneferrad to

yoarat extraot mannitc) ugoy slane

the lgolats of Rhizobium wep also grown in yoapt exiveot
mamitol broth (Iswaran and Chhonkar, 1971)e %he conioal
flasks containing the troth with Rhisoblum culture were
incubated at 28 & 1°C for 4«5 days in a B.0,0, incubator,
The xhigubial growth in peirldiches wos transforred to tia
broth.



Tpiod wol), powdored and sterilized charccdl was unod oo
corzier -mamx*iel.zaz: Rblgobium, Plvehundred gran of charcoeal
was - taken an_ti! nized woll with 750 ol of Woth enlture and wag
packed in polytheno bogs Bt the xate of 50 g each

Fiold swpariment
1. Ereporation of fiold

" fhe oxperimental area was tlled with a power tiller,
dlodo were broken, veods were reowed, levelled and lald oub

4uto Moocks and ploty as given im the layoul plan.

Z, Collection of coil sarmloes

afver the layoud, gold pamples wers collscted frcm sach
plot for the anslysis of per cmtk nlitrogen in soll. Sopilos
vere taken by a spades 1o e depih of a plough Zurrow (6 luches)
at soversl spoin and then corposgited. The gull was mized
theroughly and suread on a clean ghest of g:a.ﬁe'i' pnd divided
into four equal pertss Hwo cpyﬂaiﬁ quartears were rojected
'and pammlen from the ofher Bwe guartsvs wero talen aund pacied
in plogtlc Bogne

8611 swples vere also collected after the hervest from

cach plots follouing the procodure given oboves

3e Fortiliver soplieation
Phaspharus ot 30 kg per hectzre as superphosphate and
potasgiur g% 10 kg per hoctare as muriate of potach woPa
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applied at the time of sowing &g par the Packege of Praotice
Recomasndation of Kerala Agriculiursl Univeraliy (Anon., 1981).

Hitrogen fertilirer uwan ot applied In thia experimond,

Youving was done on 25th Janiery 1982. Tho sesdg wore
treatal with Rhigobinm culiure. FPor that, 125 g of jogsery
was ﬁissol'ﬁ"eﬂ 2n 500 ml of water and boildd for 30 minutos
and then codled. Tho carrior mzicrial with pblzoblum wae
rlwed with the Jegrery to form & alurry. Sosds wero washed
and dricd untar eheds for helf an hour belore i‘noculatifm.
The vrepared alurry veg wolld mizod with sach variety of
saeds poparately 50 as to get an uniform coating of nlurry
. obh each mged, Ths zzeéﬂs vwere then rollied ovar a bed of finely
powlered calclum corbaiata at the rate of 3.5 kg per 10 kg
neels o gt an unlfori goating. o seadpn were nllowed 10
dzy undey shade and ollture toeeplod soels were gown
imadiately. Sowing ves done by ditbling at a spocing of
20 x 15 cme  Thuag in o plot there wore chout 440 plentge
Dight lrrigation was aloo glven after covwing and seedding
energoncs wap comrlated in about 5=10 days tims.

$e Aftor o
Gne weoding wes given 2 week efter gowing. Inciéance of

pest atiack was nouliced for vhich Blmliux-25 B.C. 8% the
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soncontration of Ge? por cont woo sprayed twigs av & interval
of poven deys. The gimmd of the erop uss staticfsotory
flwoaghoat the poricd of growi.
ésHorvagting

Peon the wel plot eron, tho dried pofs wers ploked, oun

Sried and Hweshsd plot wisee  The gaods Wers packed in
seporate pocieds alter regording the woights

Ubmeryationg rocorded

1 Yumber of nodules pewm wignl

The plonta were uprootsd cerafully on the 35t day oficr
powing whigh cmeapagﬂna o maximm Dowering otage of the
geope Tho rooip were washed fweo of oodl pmrticies, loddlen
on the tep root and lateral »oots vare couniad meparately.
Total nankar of nodilas vrogoend ik the ooy ayaten of
individanl, plons van Pacomdad.

2 Zlemt bol hiil

Holght of the plent fren the soil level t0 the %ip of
#he top mopl leaf was rocorded. Plant hoight was rocorded
on 35th day of powlng ond 2lgo tofore barvesting tho orop.
J» Hofals Gry wolrht

“ha néau:‘.@a rousved £rom the plante wero packad plod
wvise ard dried in the hot alr oven at €5°C ULl the congtont
oy woighis woroe obtained.
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4e Plont dry waicht
The uprooted sample plents were pacled soparatoly,
pertially dried in shade and then pleced in the hot alr even
at 65°0 4411 %ho conptant dry weiphts vere obiained,

S Lield

The doled pods from the net avec were picksd, sun dried
and threshed plotwisoe and the woight of gralna wes rocordod.
Plont onal

he cample plonts were oven dried at €5°C, powdercd and
nged for the chomical mnelysds.

lif4romen content in plent

The nitrogen czntent of the dried plant sample wes do termined
by the modifled micro=kicldell nethod (Jackson, 1967). Two
nandrad millilegrams of the powdersd plent eample elong with 10 g
of aigostion mixture (potassium gulphate, cupric sulphate ond
goleniun powder in the ratlo of 10:1,0:0.1) was taken in &

100 ol kjeldabl digestlon flazak._'r Ten il of concontrated
gulpiuric acid of speeific gravity 1.84 was added slowly

to the above dipeation mizture and heated for S hours 111

tho materisl) was corplotoly digeateds The £lasks vere ellowed
40 cool down 40 romt femporature. Then added 25 ml of
Adetillsd waler to each i‘laska. On epoling, the contonts were
trensforrad to 100 il volupetric flasgks and the volume

nade up with dfsiiiled water. Sen il aliquot of the nample
from the volumetwic flask was then afded to the kjeldabl
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flagk along with 10 = of 50 per cant sodium hydroxide
solution and steam diptilled till about 100 ml of the
digtillate wap cdllected in the receiver flask containing
Indtiagliy 10 ) of 2 par osnd boric acid scludlon with g dvop

- of mixed indicatwr. The amioniccl nitrogen centent of the

distillats weo deternmined Dy a titration with 0,01 W
hylrochlaric acide Fron the titre voluas the peraenta{g i
waa dom"mlmﬁ by the following equation

=V xHxVex 0.014

Sy rwweeayen

szw.

Vhere V = Mtre vdlue = the blank
. Vg Totodl volume of plent sample made up
V= Valuso of plent comple distilled
7 = Homel ity of #G3
¥ = telcht of powlersd gpamplo used fo dlgastlon.

s

ol nnmlyol
The woll pamples collected from the individusl piots before

sowing and after havest were anslyszed for the totsl nitrogen
oontent by noditied microskjeldakl method (Jackson, 1967).

Siatintien) analg&gf
Tata on various ohearvatlons wers anslysed statimiically
Ly anplying the fechnlaue of annlysin of varianoe foar

A



| faetoricl rondomized Hlock dssicn. The pignificoncs ues
tepted by 'TY tewt (Spodecor and Cochran, 1967).



RESULTS



RESULES

Varletol responpe to Rhlsobiun inoculetion in cowen

he ohoervationn token on thiriyfifth doy afier powlng
on tho mumber of neduleos, nodule dvy welsht, piant haipht,
plant dry woight end poercontage ef wnltrogon éz}nmu“‘s ef ghoot
portion wero statisticclly endlysed,

The enolysls 'g:-:i.’ vnrinnes toble for alffevent obeorvationp
$o given in Appendiz-I. leon volnes of different obpervationsm,

corveaponding to the tresiment ave given in Zable 1=3.
« lumber of pooi nodulen produced

From the analyais of verlonca table given in Appaoniin=Tg
it wag clear that the affects of Rhimobium, variety cnd the
ofZact of interaction & variety ond Rhigobium on noddale

mnbar veys gigagficant.

‘Am goen from Tablo~t, Hhleobium incculation resulted in
pignificant increage in the Ot nunter. of nocules proiucels
In the Rhigobium inoculated trentsonto the meon number af
nodulos recorded were 29,80 (R,’} a3 agaiungt 2937 (a{,) o
in non-incculated conteoig. '

Thore vag significont diffovente befveen varleties in tha
nunber of nodules produced. Tho sawinun mmber ol noduleg

(4%.44) vos observed in tho varioty 535, which wos follousd



Table-1

Hodule mumber =@ Effeot of Rhizobium incculation and
interaction with cowpea varieties

A s

Covpea _ Rhdgobium Control
varieties culture }lean

R1 RO :
vy - 534 41.79 T 35,06 58442
Vp = V=37 1485 11.56 1320
V3 - 522 25429 12410 17.69
V, = Hge22 19.62 14.22 16492
Vg = =152 27433 21,50 2441
Vg = 551 37060 28412 32486
Vq = Pusa=2 29.81 21443 25462
Vg = 719 13431 10,67 11.99
?'9 w Pih=i 41,58 20,95 31.27
Vo~ 553 48,79 38410 43444
“Htean " 29,80 2,37 o
g.%).ggsi ior cauparison g§ ieveg.‘u g§ ;ﬁiegiea - 'g.gg
GeD(2E) Zor comparison of levels of veriety X . g

Rhlzobium interaction
* Mgan of 3 replicationg

Ranking of varietiep

Vso Vg Vg Vg Vg Vg V3V, Vo Vg



‘.E.‘ahie -2

& .
Nodule ary wolght (&) = Iffeat of Rhizobium inoctle=
tion and latcrgeiion with covpen varieties,

itg R
vy = 534 Beid 5090 . 4e18
7, - V3T 2,01 1.81 1494
Uy = 522 331 2499 316
V4 - lg=22 2¢44 224 2254
"\)'5 - 07*‘352 2409 T 2e24 2446
Vg = 551 4470 3463 4e26
Vo = Pugos2 4e3 3,53 4418
Vg = 719 3u32 3405 5419
Vg = Pt 2415 1.41 177
Vag~ 533 4,58 547 3,93
sioan - 3439 2,89 .

i Fol mn parpary anad
gy T L

e.n.(%; for comperison of levels of varletles « 0477
GeDe{55) for comparvison of levels of Rhizobium = 0,34

¥® Kean of 3 rcplicetims

pniingivardstion

GV Ve G s Y Y, T
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BPRY WEIGHT OF NowULES (43.-,0
[\

L VARIETIES |
! L
4 — Hg-22 7 - PuUsa-g 40 - 533
2 _ v-37 5~ €~-152a 8-~ 779 - INOCULATED WITH /?Adsoédum CR‘,J
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ao soen from the ‘.i:‘albwz’, the Rhlzobium inoculation heod
resulted in plgnificent increage in nodule vy woipht then
control. Nodwle dey welght obisined es o Tesilt of Bhiscblum
i:aoc:ulatiuﬂ(ﬂ,) was %59 g in coatvest to the contwol (RQ)
plents that produced odly 2.89 £ '

Thers vas cignificent differenca tetueen verioiles in
nodulo dry woight. Uith rogord o the nodule dry weight tho
verieties wore divided into three groupse Tho verdetles 551,
Toge=2 anfl 534 were guperic? 10 other variellos, ylelding a
mean nodule dry wolght of 4420 g 4.18 g and 4.8 g roopactie
velys The goeond group included the vavietles 533, 779 and
522, vhich were on par with cach othor yielding a mean nodule
dry woight of 3.93 gp 319 g and 5.16 g vompootivelys The
1Lovont nodule Ary woight vas obeorved by tho third ercup of
varclietics ccuaiating of =152 (2.46 @), ﬁg—é‘a (234 @), V=37
(199 &) ond Pthe1 (.77 @)

€1 E

oo varietiea 551, Punz2 ond 534 wvers the Lest varietion
in tormg of average nodule ary weight recordad by tho
inocuiation of Rhigobium ntrain 6B0.

Se Plant holchi

Ag oeon fron tho andlyaslo of vaerlongs table given in
Appendis-Y, it won desr thot tho offaot of voriety on the
plont height ueo olgnificont. The effcet of Rbhizcbium and tho



fahle=3

I?lent height (om) - Effact of Rhiaobiun .‘..necula-'
. tion and intersction with cc ,

camaea Rhizohium Centrol Mean
vorietics culturo :

e R |
vy =534 30,04 2600 29,02
Vo = V=37 33¢?7 56e493 3761
Vg = 522 29,16 27400 23,08 -
Vy-lg22 33 | 2095 30461
Vg = G=152  33.90 5233 3311
Vg = 551 54416 20,18 31,67
Vo = Fuse2  31e% 28454 29,89
Vg = 779 35412 50480 32,96
Vg = Bitket 3468 31,55 33411
Vo555 26,86 22 29
_Memn 31,20 2.0 o

CuDal5%) Lor couperison of levels of yarieties = 5ad5
# Meom, of 3 replications.
Rankzing of verleties

Yols V9 Vg V6 Yy Vg V4 V0¥
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effact of intercetion of v@iéty and mhizcbiunm were not
Iﬁz'cm the Toble=3 it was seen that the Hhisobium inoculoes

tion had reculted in higher plont eight than control, but
it wag ntatdiatically not significant.

fhere vwas slgpificant difference between the varicticep
in plant height. | The nozimum plont height vas obmerved in
tho variety V37 (57.61 cm). She rest of the varietlos woro
divided into three groapos The Lirgt group .;na:}.u_dad the
veariotiss =152 (35.11 om), Ptb=1, (33.11 om) mnd 770
(32.96 o ) and thoy were on pay with ecach others %here vap
no aiguirieant aizrergnca vetueon the vasietlen 551 (51.G7 cum),
Heg=22 (30.61 cm) and Pupe=2 (29,80 cm) end they formed the
seccnd groupe The lovent plant helght was ovgerved in the
third group of varieties 554 (29,02 ey 533 (24449 cm) and
522 (2308 cm) s

Ao 23ont dry wsizht

From the anclyoio of vorlonoe table in Appondlix=I, it was.
clear that the effoot of variety and Ithiszcblum on plent 4oy
woi.éht waroe signifionnt. 2he effcet of internotion of varioty
and Rhigobium was not significont,.



Tabtle =~ 4

# .
Plant dvy wolght (g.) <« Effect of Rhizcbium ince
culation angé intsraction wiih cospea varioties

I » g . I

o g ﬁ?ﬁ%ﬁ"f" Gontrol Hean
R4 Ro

Vy = 554 54465 24,55 49,65
V, = V=37 44,66 39,33 42400
Vg = 522 54400 45,33 49,466
v, = Hgm22 30,33 24400 27,16
Vg = G152 40,66 32,00 36433
Vg = 551 56433 52,66 54450
Vg = Puga~2 8466 40,33 4250
vg = 779 35066 31.33 33450
Vg = Pttt 52400 35400 43450
Vagm 535 51.66 15.33 45450

Mean 46440 39400 o

G.D.EB%; for compariacn of levels of varietles~ 11457
CeDalS5t)} L2 comporison ¢of levels of Rulgobium = 5,17

* Maan of 3 replications

Ronking of wvarietion

TG v., ‘fg V:!()f_?_ V’7 V2 VE VB V4
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Am seen in the Vable-4, the Rhiccbium inoculntlon resulted
in cigmficant increase in plomt dvy woight thau control, DY
the inaculation of Rhigobium the overago plant dry weipht wes
46440 g ocomparsd %0 the control plonts woighing oixl-:i: 39.00 g

Shore vas diso pigdficant difference in plant doy weloht,
‘botwson the vorioticse On the basds of plant dey weight, tho
voriotlos vere divided into dthrees groupus %he highest plant
ey migh% wag obmemved in tho varioties 551 (54.50 g), 534
(49466 g}y 522 (49.66 g) and 533 (48.50 g)« Tho second group
cmalatoed of the varietics Pto=1 {43.50 g), Pupe=2 (42,50 g)
and V=37 (42.60 £)e The iowopt dry weight wag obgerved in
the third groap of varietles C-152 (36433 g),779 (33.50 @)
ond Hpe22 (27.16-3) o °

The bont varictier in Toros of moen plani dey waight wore
554, 534, 522 and 5335 mecoxled by o incculodlon of Rhisobium
girain 050,

S Poroontage

Ao geon in the analynls of variance table in Appendiz=i
it won clear that tho offect of Bhigobium, voriety and the
effoat of interaction of vavioty and Rhigohium on percentoges

nitrogen contout werc nigniflcant.

Prom tho Tablo=5, it was pecon that the Rhigobiunm

inoculation had reosulied in significont inercams in percontags



Tollg = S

Percentage nlirogen cenmnt*-' Rf£foot of Rhlzcbium
inoculotion end interasction with cowpea variatvies

T
Ry Ry
vy - 554 2a® 261 273
V, = V37 2,89 2,53 2471
Vy = 522 2.58 2,45 2,52
v, - Hge22 2,70 2,52 2461
Vg = Cel52 3416 2,97 3.07
Vg = 551 3435 3,10 3423
Vg = Puge=2 232 2415 2424
Vg = 779 2,56 2,58 2448
Vg = Ptbet 3423 3,02 % 42
Vag~ 533 3,02 2466 2,64

Sz » SR b WAL R LI

Koan 257 2 o624 .

ToDe{SH) fow gomparigon of lsvela of vorletles - 00072
CeDsa] 5753' for cmpeibigon of Lovein of Rhigobium « 0.032
G.E).ki‘rﬂ% for coupariaon of levels of vovlelies X 0.102
Rhdzobium dnteraction, ' '

+ lean of 3 meplicaticns
Bonldnge of varietisg

Vo Vo Vg Vyp ¥y ¥, ¥

o 4 3. '8 7
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of nitrogen content of plent compared to control, Rhigobiun
inoculetion had resulisd in an indroase in averags nitwogen
content of 2.07 péz: cent compoced o tho controld vhich wog
2464 per cont, |

Vax'ietiaﬂ alﬂb nhowved aignificaﬁt aiZference in porcentage
of nitrogon content of plant. ‘ho highont mltregen contond voo
racorded by the variety 551 (3.23 por cont). It was clogoly
Iolliovad by two varietios Pib=1 and (=152, recording an
avorage nitrogen conitont of 3,92 per cont Emﬁ 507 pav cont
zospeotively eventhough the fivet one was wigmifleant. . differ
fron the Latter. Fhers ves no elgnificont diffevonca in per
cent nitcogon content tetwmon the veorietios 534 {(2.75 per cont)
and V=37 (2,71 per cont),sni 522 {2.52 per cont) aml 779
(2448 pex cén't‘.). The 16«::9:3‘!: parcentage of nitrogen contont

wan obgorved in the varicety lusa=2 (2.24 per cont).

5y the interacticn of Yariety and Rbigobium, the highoot
nitoogon content was roecarded in the conbination of 551 angd
Rhiuobium (Vsﬂ't) vhdch rogulied in 3.35 per cente The lowesd
nitrogon content recanded by the coubinntion of Puge=2 and
Rhigobium (VoR.} wag 2.32 par cont. The variety 551 vas the
bogt variety in torna of porcentage nltrogon contond obtnined
V¥ tha inomtation of Rhlsobium atraln 6050-



The oboexvations taken ot tho toe of havvest were plont
heipght, plaatv awy weight, yicld per plot and peroontage of
pitrogon content of plant. The anclysis of varicnea tablo far
different obporvations given in Appendix=II. Hean values of

alfferont observations are given in iable G=0.

Ge Zrant height

From the anoiysis of veriance tatle in Appondix=II, the
offeot of Rhigobium, vavicty and the offoct of intorgotion of
variety and Rhisgbium on plan¥ holght were signilicant.

As Been in the Talble~H, the Rhigobium inocalation reculted
in plpnificant incroasse in plant hoight at tho time of harveot.
An avorage plant height of C5.29 cm wos oboerved by the
Rhizobium inoculation in contrast %o the control which wop
50405 Clie

Phe paxirum plan® holght (144.14 cm) wag rocordsd in {the
variety V=57 and vwas gaperior to all other warietica. It wes
followed by Ptb=% having o plont belgid of 101.44 cm.. There
yeg no gignificant differcnce in plant height betusen the
varioties Pusae2 (60.51 cu) and 0=-152 (58.04 cm). The
variotiep 522 (45.13 ca) ond Hee22 (41435 om) were also on
imr with oach other. 206 lowsat plant helght wes obgerved
in the verletien 551 (35.70 om)y 534 (3237 am)y 779
(32.28 cu) end 535 {29.67 ) ond vhich wers on par with
cach other,



'Eaﬁle - 0
plant height (em)” = nffect of Ehizobium inoculation

2 ko dl

ond Antcrgotion vaun CGWRHEH Vala6vatB

. Goupea Ithigobiumm

varietiess =~ culture Control llean
R1 ' RO
Vi - 534 34.08 50,66 32437
v, = V=37 © 165489 122.39  144.14
: VE - 522 50.54 C L 39,72 45.13
: V4 - Hge22 , 48,02 54468 45 35
- Vg = C=152 64454 . 51.54 58,04
Vg = 551 . 38452 . 33.04 . 35.78
Vo = Pusae2 80,97 40404 60,51
Vg =T19 3400 3056 32,28
Vg = Bt 105.56 97,33  101.34
Vyp 355 30683 28,52 29467
Thean 65420 5085  es
C.D.i%% for coparisan of levels of varioties = 6632
CeDe(5%) Zar comparismn of lovels of Rhizobium = 2,82
CeDaiSw) Zav comparison of levels of vardety X = 8494

Rhigohium intorsction
#* Moamn of H ropllcationg
Ronking of varigtieg

Vs V5 V, Vo Vq Vg Vo
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ohe varioty V=37 was tho vesnt veriedty in termc of plant

height by the incculation of Ridzobium gtrain &350,

T Plomit dry wolehd

Ay seen in the amilysio of verinnes table given in
Arnetitin=Il, 1% was cleae that the offccis of Rbigobing and
varietly vere elgnifioant. f7he offeot of intoraction of

varioty and-Rhigobium vas not oigniticunt.

From the Table~=7, 1t wvas seen that the RDhigoblam incculatlon
rasulied in plgnific=nt increansn in plaont dry woeight than
conisrole By the Rhlgcbium ineculation an gverage plont dry
weight of 67.63 g wag oboorved in conirast to tila oontool

vitlch e 71.60 ge

“he veriety V-37 producaed the maximan plant dey selght
{113.83 &) and 1% wag suporior 10 all other varistles. Shere
was ne siguificent difforsnce totwoen the vorieties 779 (87.83 g),
551 (85416 g)y 535 (80.00 @), Hg=22 (79435 g)y Pib=1 (75.33 g
534 (75.00 g) and Puag=2 (71.33 g) in plant dry wolght. The
lowecot plant dry welght wag recorded by the varieties 522
(69466 g) and ¢=152 (55466 g)»

V=37 uzs the bogt varfoty in terms of plmt ary woight
a% the tive of harvest, cbtained by the inmceulation of
fhigobiun otraln 6050



Pable = 7

Plant dvy weicht (g.)"= Effect of Rhigobium
inocietion and iptersotion with ofipoa vauaties

vatieties Saiteve | Comtwol Hean
Rq . By

:r:-: 554 77466 72433 75400
v, = V37 139466 33400 115,03
Vg = 522 75+ 66 €566 69,66
Vy - =22 83.00 70,66 79:33

Vg = C-152 €2.53 57600 594 66
Vg = 554 04466 75, €8 %16
Vi = Pugsed 8233 033 7133
Vg =~ 779 453,66 7640 27,53
Vg = Pl 91433 59435 15 o33
Tyg 953 65 (GG 75400 0400
Hean 87463 ;1 80 o

- par—

C.D.{5%) for comaripon of levels of varioties = 26400
Coe(59) fcr compardmon of Jevels of Rhizoblum e 17463

% Mean of * rveplicailons
Renking of yoristliog

Vp Vg Vg Uz Vs Vg U3 Vg Vs Vo
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Be ¥ield por plot

As geon in the anclysis of voriange teble given in
Appendix=IX, 1% vas clemr that the effectz of Rbigobium end
varlety were gignificant. The offect of interpction of

voriety and Rhigobium was not gignificant.

Ag geon in Yable=8, the hhigchium inoeulatlion rosuited in |
gionificant incpoase in yisld then the controle. By tho phipobium
ineculﬁtion an avorage yleld of 1,000 kg was Obeervoeld cuInreed

4o tho control ylelding ouly 0.816 kg

fhs varietlios wore divided Alnto four groupse Tho varioty
522 (1-;'“310 k) and 534 (1.142 Ko) wore the superlor varvietiesm
in terios of &mmge viedds %ho sscond groap included the
variotien 719 (1.036 Kg)y V=37 (1+028K) cnd 551 (0.862 ko)
ond the third geoup included the viarietles lp=22 (04825 ki),
PLi=1 (0.205 k) and C-152 (0.762 kz)e “he lowest yicld
profucing Zooup wag Pumne? {02720 kg) ard 539 (0593 Uup).

The best varioties were 522 and 533 in torio of aver-ag'.a
yicld p;'*o&uctéhn by the inoculation of ﬁl}igchium ogtrain 6050,

Y. Percontam of nltrogon content in plant
Pram the nnalyelq of varlance table in the Anoendin=IT 1%

w38 Cloar that the effoot of Rhidzobium, variety ond the effoot
of lntoraction of varieiy end Rhizeblun were sipnificont,



Tohle = B

* . LW ] ) l '
Yiold por plot (%g.) ~ Bffoot of phiuotdua ino~
culation and interasetion with eowpsa varietlen

%es  odowe Coutwd e
e Ry - . By

1;:- 554 | 1e468 14415 1.142
Vo = V37 1140 0,916 1,028
Vy = 522 1353 . 1266 1,310
V, = fig=22 1.000 04650 0.825
Vg = O=152 0.833 0.695 0.762
Ve = 551 04875 04650 0,862
Vo © Pupoe? D866 04573 0.7290
Vg = 719 - 14180 2,893 1.036
Vg = Etbed 0.813 0aT73 0,805
Vogm 553 54755 0e431 0.593
gamn 000 0816 oo

0.13‘(5?53 for compariscn of ieveln of varietles = 0,200
Cele{55) Lor comparizm of levels o Rhizcpium = 0125

® losm of 3 mepilcatlione
Renking of vapictles

Vs V"l Va Vg VG Vﬁ. Vg VE 'G'Z V19
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A soen in the T;a‘lﬂ.e-g. the Rhigebiunm inoculation
reculted 1n significont increase in nidrogen content, Ridgobium
inoculetdion reaulteq in an overage nitrogon contant of 2.24 per
cont in contrapt to the control (2.02 per cont).

Tha highest nitrogen content was recorded by the variety
559 (2,62 per cont)e. It was followod by the vorleties (=152
(2.49 per oont), Pio=1 (2,38 per cont) and 535 (2.20 pex cont).
Fhere was no pignifionnt dlfference in per cont nitrogzen
contont botumen the variotios 534 (2,11 per cent) and Hpe22
(2,09 per eont), 779 (2.00 per ¢ont) and V=37 (1.99 per cont).
The lowest nitrogen contont vas recorded by the vorlety

Ipom2 (1.85 per cent).

Phe higheat plent nitrogon contunt recorded by the
combinatlon of variety 551 aud Rbigobium {V6E11) vas 2468 per
cant and the lowopt rocordsd by the coubination of Punc=2
and Rhleccbiunm (V7H1) was 1.91 por cont.

The varlety 551 vas the bagt variety in ternms of porcentoge

af niteogen content in plant by the inoculation of Rhimobiun
pixrain 050,



Tatle = 9

* .
Percontege nitrogen ccatent - Bffeet of Rhizoblum
inoewlation and Intaraction with cowpea varieties

Gomer | EMeme nwa ew
Ry Ry
Vy = 534 217 2405 2411
vV, = V=37 2,07 1.91 1,99
Vy = 522 1496 1.89 1493
V, = Hge22 2,17 2,00 . 2,09
Vg = C=152 2,62 2,36 2449
Vg = 551 2468 2s56 2462
Vo = Puga=2 1.91 1.79 165
Vg = 779 2403 1.98 2400
Vg = Pib=1 256 2019 2438
Vo~ 533 2,26 2415 2,20

Moan 2424 2,09 . s

i Rache b o o B Sy e

oy PPy

CeDe{5%) Lor comparison of levols of verietien = (,0583
CDei 5%} Lo camarison of lavels of Rhdzobiun = 0,026
C.Du{5%3) for comparison of levels of varietles X 0,083
Rhizobium interaction.

% Maom of 5 replicationg

Renking of varletics

Vo V5 Vg Vo Vy V4 Yy Vy V3 Vg
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Lffeot of coupea cultivation on native soil nitrogen content

The nitrogen content of soil before sowing was Getere
mineds Iut 1% was found that there was no oigaificmnt
difference bétwean the plots in the mative nitrogen contont,
2he Rhigobium inoculaticn reculted in significant increase
in repidusl nitrogen content of ooile Increase in ver cont
nitrogon cantont ranged from 1.7 0 G«3 per cont (Table=10).
Correlesicn studies ghowed that there was siight Lncrease in
native nitrogen content in coil in the control plots slso and
it yranged from 0.4 t0 3.8 per cent (Zable=~10), But it wvas
found that the nitrogen Lixed in tho Rhizcbium inoculated
plots was gignificantly higher than that fixed in the
control plois,



Tavle=10
Comparison of intreagy in goil nitcogen
conteny by inoculated and nomwinpoculatad
covpoa plonts

i - Perce;;t increane in gold
nitrogon . '
- fiwpen e
‘varietios in contral in treated
‘ plots plote
934 Os4 17
1'“§7 201 ‘ 5 » 1
522 Ded 2%
Hpw22 12 3l
(=152 2et 348
551 T8 . GeB
Pinn=2 ; 2ef a2
779 Y- 200
Bibe? ) 142 FeD

553 21 2e5




DISCUSSION



DISCUSSICN

A important problem in the pulas oultivation ls the lack
of proper nofulation ihet W1l load €o the extonsive uge. of
fortilizer nitvogen for their culitivation. Ghic hag led to the
intongive gcreoning of difforent varietieon of pulse crops fox
proper nodulatlon, With this objective, the pregond investigation
wan carried out to stufy whethar thore is any varisial recponge
among the cowpea varisties to Rhizobium inoculation on nolulation
and other plant charactors. In this attempt 10 varietles of
cowpea were used for selecting the boat variety far effective
eymbiotic nitrogen fixation. Cowpea Rhigcdblum strain 6050 was
uoed to study the host varletal specifiolty.

Plantn wore meintained $111 the harvest and obeervations on
numtef of noduleg, nodule dry weignt, plent helght, plant dey
welght and percentage of nitrogen confsnt wers taken on 35tk
day after sowing. At €no tioe of havvest, plant hoight, plant
dry woight, parcentago of nitrogen contond and yleld were notsde.
The oymbiotic efficiency of tho Bhigodium strain on dlfferent
varicties of cospen was obeorved on the basis of the above plant
charactors.

In the presont gtudy on the response of 4ifferent cowpen
varieties %0 Rhigobium inoculation, it was found that the
inooxlation romitod in gignificant incresne in toal number of
nodales produced. The cowpea varlaty 553 rocorded the maximm



mmber of noduless It was closely followed by -the vardedy S%4.
The varisty 551, Pib=1, Iuoae=2, C~152 vera wecordsd o
‘slgnificontly lowsr nodule number than the above mentionod
verietiss. Tho lowest nolule numbar was obeerved in the varleties
V=37 and 779« 1In the cane of noduls @ry wolght, the maximum (ry
wolght wes recarded by the varietles 551, Puse=2 and 534, The
lowest nodule dry welght was observed in tha group of varietias
including C=152, Hge22, V=37 and Pib~1., In the case of nodule
Qry weight, {the variety 554 was there ameng the superice
varieties. 534 wan also golooted as tent variety for the nedule
namber produotion, eventhough 533 recorded the maximum pumher of
noﬂules; Viith regerd to the yleld, the vorietiern were dlvided
into fo.tz- Eroupns *Ihe first aml supsrior yleld produeing growp
tncluded the varietlsa 522 and G54s Tventhough $22 recorded a
highay yield than _!354. 'z.fhem vas 0o plgnificant Aifference
botwsen them in mean yicld, 60 in the case of highost ylcld
roduction also the varlety 533 was conglderad ss best, The
lowest yicld was recordad by the varletios (=152, Pusa=2 ond
553 S0 with rogard to the nodule namber, nodule dry weight and
Yeld, tho vaziety 534 wap considered as the heat raz:-.tety.

In tho case of plent dry woigh$, the voriety V=37 wap
supericr to all other varie_tigs at the time of harvest, DIut at



the evering ting, the moadeen plont dry wolghd wes rocorded
by “hg varleticsn 551, 534, 522.and 535, The variely Pibe1,
Punoe2 .ana =152 Tecanled significantly lower plant éey
wolehde / . _ .

vith regard to tha percontage of nitrogen content, tho
variety 551 recorded the maximunm valuzes It was followed YLy
C=152 and. ?tb-i o The othar vorloties recorded pnignificantly
legs nitrsgen contand then the above mantlioned varistiems The
lowest nitrogen content wuay oLsewed in Puoe=2.

The cbeorvations therefore indicate that tho host varietal
specificity of rhigoblis as secn here ig not atoelate. Thore
ip no conpiptonoy anong the varietigs in &€l characlors
recordeds Shig type of varying asscciation 4m mors of g host
 aetermined phenomencn. Such a role foar the host gonolvype
has been put forward by other wurkers alsd. Oaubent and
achetfler (1967) repurted that there was conglderable
veriagtlon in the anount of nitrogen fixed by various hogt
varietion of Trifolinm inoculated with the same Laclate of
Rhizobium. Nederwal g% gle(1976) showed that nodulation 4n
chickpoa was dsterningd to o great extont by the togh
genotype, - They woported that the varioties T=144 and BGez
reoceding the magximam nodulation, while II-SSi -ana He355 |
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reoord ing the maximam nitrogen uptuie and dey matter yiclde
Caldwell and Vess {1979) zoporied that effoctive nodulaiion
anﬁ-ni'h:ogen fixatlon wer> groatly influencell by gsnetic
vaviation of both the myvviontas

‘ m thi.s experimant, the voriaoty 554 recordad the moximam
mmber of nodles. Dut at the anm tm high nitrogen contont
o: plent wes obtaimﬁ in the veriety 559 at the flowering and
harvooting Hme, So Lt was Io#ﬂd that asoociation of this
Riﬁ?o’tﬁﬁm resultad in maximum nodule mamber in the variely
534, but 14 roenited in pignificant reduction in nitrogen
oontend than 559« Tho highest niiregen content was cbmerved
in the variety 551 Ly the asgociation of Rhizobium and loos
fgocule nunber than An the variety 534. Ancng the vervisties
of oovpea, thers were conplderable Qifferonces in nedule
pusler and SiWogon eontohd, 80 it wes nov pogeible 1o
corvelate the nodule pumber and nitrogen contenys b
currolation mtudy proved that thoxo was no pignificant corre=
Lotion betweon thope Yso chevractars. Studles conducled by
Siveprasnd and Siivappashotty {1950) suppart 4his obeervation.
oy shewed that there vas no significnnt correlation boltweon
nodule mmter and nlivegen centont of plant top.

‘Remulta of the prosent inveptigntion showad that the
highcot nﬁ:siba':.? of nodule was produced by the far‘:leﬁy 5844



The seme vardedy eloo yecorded the highest yleld. It such

g welationohip was not seow in other varietles. Tio highosd
noéale nrmber wag also recorded by the verlety 5357 tut at the
pare tive the yield wos the loweats The correlntion study
provod that there was no significany correlation between the
nodule number and ylelds FPrevious reports by soms werkewrs
alge support this resulfe Bagyaraj ond Hgg&e {1978) rancrted .
that the meed incculation of cowpea with Riigobium culture
UASE 94 regultod in increasc in nofule number ond grein yleld,
mat the correlation ptudy ohowed 4that there was no correlotion
between tho nuober oi’ nodules por plant and graln yleld.
giveprasad and shiveppaghotty (1980) in a field study of the
inoeuintion of cowpoa ¢Ve Puaz Phalgonld, with siraln IS«0

and IS=12 observed that thors was no sigpllicaint corzelation
betweon nofule number and L£3iualk grain yield.

“he lagt part of thig study wvas to investigate whether
there was gny plgnificont offect on nativa nitrogen contont
of goll by Rhizobium inmoculation. The inerease in percontags
nitrogen content ranged from 1.7 €0 6.5 per cent aneng tho
plota where the different cowpesa variotics were culiivated,
The variety 551 was the most efficient one that increased the
ooil nitrogen coutont o Ge3 per cont as a result of



Phigobium incculation. The veriely 4534 vocorded the ninlmm
increase in nitrogen amounting to 1.7 per cent only. Verious
roports Pron previous workers elgo proved that thers wos
significent increuse in notive sodl nitwogen by Rhlgoblum
inoculation (solu and Dehera, 19725 sherna and %ilak, 19743
Mathon g% cle 1979 and Enlo and Patil, 1981). The presont
ifwantlgation showed tat thero wae elight lncrease in £0il1
nitrogen content; in the conmtrol plote olso and it panged from
Qe = 5.8 por cente Dut the ptatistical mnslysis chowed thab
the nitrogon fixed in the Rhigobium incculated ploto wag
plnificantly highor thon that £ixed in the conirol ploitp.
The increago in goll erifropen in confrd plots may bo due to
the presence of rhisohia ocriginslly pregent in the pofl.

In genercd o favourcble response f£ar ail ihe plaot
chavacters was Obtainod Uy the inocwietion of Rhigobig strain
on all of the cowpen Vardeotiess. Stanford and Heotune (1976),

-aeju {1577) , Bagyaral and Hegds (1978), Rarmachandran (1979),
Giveprasad snd Shivappesibatty (1980} nud Haly and
Siveapronad (1937) have alpeo reported similor rogponse by the
inoculation of fhigobium sirein Iin covpos. The effeect of
Rhizchium inoculation in cowpen varieitlep on nodulation end
other plont characters and in%eraction botweon Rhizoblum ond

varietios wero shown 4n Big. 2=90. Certoln excepiions to
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the sbdve goeiial cbserveiions vas alco noticeds Rhlgobium
incewWlatlon zesulied in higher plant height at the time of
fr.ovoring, it otatistically 1t vas 1ot eigiifleants Such
resultn wore roportad by Bagyaraj und hegde {(1978) that in
eoiea Lncressed 'naﬁglauen end ary wight of plant tup
vecurred, Yt wao not sistiotically signizicsnVe Siveprasod
énd Shiveppashedty (1980} algo reported that there was
pignificant increese in nodule number and nitrogsn coutent in
cowpsa Inoelatel with strain 1s-8 end IS=-12, Dut the incroese
in namber of nodiles and niitrogen contont of roois were not
femd- to o mignificante 1In the cowe of interaction botueon
varietics and Ehisgobium, there was no oignificant eflect in
nedule dvy weight, plant height, and plant dry woight at
flowering time sud plant dry weight and yisld at the tims

of harvest, cventhough the values weve higher than the control,
Similayr recult was Teporitod by Sexsna and Bingh (1978) that |
by Rilgobium inccslation In grop varlsties the varietd
Giffevences wers significont, et the interaotion bstwecn
oulture and hogt verlety was not significant.

A more coneluslvs rasilt woald beve bech obtained by
including come nate ohparvatliona 1iks plant frash 'a‘:saiﬁh'gs,
nodule frosh welight, loghaonoglobln ‘content of nodules,
and root ard geed nitrogen contont which could not ba taken

14



during the pregent investigntion. Some imparitant varisties
1ike Pib=1, Pusaw? and (=152 14 not perfurm well in this
experimont. Thia may bo due to the differcnce in the poil
re;actiqr- er dlinstic conditionss Sometimes the soil emvironront
atfect the survivel and peroigtance of rhlgobla, or thore way
be competition with native rhizobias 50 complete abecnce of
native population of rhigobia shauld be negcesgsry and that
would be aspured by celacting tho fleld which was previously
under non=legune crops, at leant In the ‘xmmm racent pasts

Thip atudy wan only of a proliminary natire. Detailed studiems
ere nocescary to undergtoné the performance of difforent
voricoties under varied agroeclimatic conditions bafore

arriving at definite codcluasiona on varietal rooponse of covpesa
to Rhigobium. The nmost regponpive gonotype, can ho identified
and used by treeders for daveloping varieties for lmoroved
noSulation and nitrogen fizntion preserving all agroncmic
charagtors and yielde ' |

A



SUMMARY



SUITIARY

An invectigation was undertnken at the Ries Research
Station, Keyaredan duping the swier soseon af 4951~1982
o giudy the varietal response to Rhizobium incculation in
coupea under field gondltions. A field experiuent was Leld
out es & 2 X 10 fectordal randomized tlock deglgn with threa
replicationg.

The plants weve naintained t1ll the harvest ond obsarves
tions on nodule mmber, nofule dry weighty plant helght, plont
dry woight and percentoge of niftvrogen content were iaken on
354h day after sowing. At the time of harvest, plant helght,
plont dry weight, percontage of nitrogen content and yleld vore
takene Ghe symbldotic efficiency of the Rhigobium sirain om
aifferent varieties was observed on the basle of the above

characiorse

In the present atudy on the recponse of differsnt cowpea
varioties to Rhigobium inoculatlon, it wao found that the
Rhigobium incculation reculted in significant inercege in
total number of nodules producsd, The veriety 534 was
" considered as the best variety in terna of mean nodule number
produations. The lowest nodule numbsr was recordsd by ihe
varietios V-37 and 779. In the case of nodule dry weight 534
uas counldeorad as bept varietys The Loweet nodules dry wolght
was obooxved by the group of varleties including C-152, lg=22,



, V=37 and Ptb»1. With rogerd to the yield glso the varie'éy 534
was the best ome. In thio case the lowest ylold was Toccrded
by the varieties C«15d, Pusn=2 mnd 533, S50 with regéz:ﬂ to
nodule mumber, nodule dry weight and yield, 534 was tho best
variety. '

In the case of plant dry weight, the varieties 551, 534,
522 and 533 recorded the maximum dry weight at the flowering
tune. But at the time of harvest V=37 racorded the maximum
plant dry weighte The lownet plant dry weight wes otserved in
the variety C~152, '

With regard to pex:ocntage of nitrogen contépt. the variety
551 recorded the maximxim nitrogen content. The lowest nitrogen
conteont was recarded by Pusp=2. Thess cbservatious, therefore,
Indicate that the hoot varietal specificity of rhizobis ap reen
here is not absoluta, This type of Yarying association is mcre
of a hopt deternined phenomenon.

In the present experiment, the %ar.tety 534 receorded the
maximm mmber of nodulems But at the same tive hizh nitrogen
content of the plant was obtained in the verlety 551. The
ascociation of this Rhigobium resultad in maxisum nodule mmter
in the variety 534, but it resulted in si@iﬁ.éant reduction
in nitrogen contonte The high nitrogen content was resulted
in the variety 551 and leas nodule number than the variety



534, Tho correlation study proved that there was no zignie
ficant correlation betwssn nodule number and nitrogon contsnt,

Reéulta of the present investigatlon showed that the
highast nodule number and yield were recorded by the varicty
534, Dut such a relationship was not gesn in othey varieiles.
The ptatisticgl antlysis sliowed that there was no correlation
tetwean the nodule number and grailn yleld.

The lost part of this study was to investigate vhether
there was significeont effect on native nitrogen contont of polld
by Rhigobium inoculation., GThe rwesul% showed that there was
slgnificaent increaze in nitrogen content of goil and it ranped
from 1.7 t0 6.3 per cont, The result also showed that thove
wan slight increase in nitrcgon contont in the control plots
and it ranged from O.4 10 3.8 per conts DBut tha siatistical
andlyels concluded that the mitrogen fixed in the Rhizoblum
inoculated p:_l.ots was pignificanily higher than that fixed in
the control plotg,

In general a favourabie response for all the plant
chavacters was obtalped by the inoculatlcn of Qhisobium strain
on all of the cowpea varietiens, Howover, ceritaln excentions
were also obgerveds Rhigobium inceulation resulted in higher
plant height at the fosering tinme, but statlstlically it was not



pignificant, In the eaa:a of interaction botwesn varieties and
Rhizobiun, 4% was found that, stotistically there was no |
significant effcot in nodulo dvy maigh‘f-s. plant height and plent
dry wight ot £lowering time and plant dey wolght and yielad at
the t:'.é:e of hezvest, eventhough the values were higher thon that
of the control plotss
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Appendix=I

F2foct of rhizoblel incculation in ecowpea (Visma ungaloul ata)
on nodulation and other plant charactors at the flowering GluGe

inzlysis of vanlanes toble

R -

Mean £Quare

Souvee 4L wos o ra e s —e
Totsl vy Hoight Poval Nitzogen
nurhey waighi of dry contont
of of viant woight op
noduics noQules pem glvm't
nax jily nlont b
plent plant

g e | B S

Poso) 59 »e ep Y se sw

Replication 2 45.947 5,027 307,607 65006 0.004

Variety O 60724  Se67 " 110.25 " 475,04 0,591

croatient 1 106450 305 24,50  £36,26 " 0.3

Varioty % 9 ACe22™F .02 27445 23,56 0,009

Tragtmen

mpor 36 Be33 0.44 21,78 . 07.94 0.004

#¥ aiemificant at 1 per cent level of signifieance



Appendly=Fl

iffeot &£ rhizovial inoouistion in cowpea
(Vipgna unmrielats) on neduiatien and othe:c*
chars

plan ctara at horvoeting time,
fnaiysleg of variaucg Table
- lMeen sqmara
soures (ko . o -
' Holght Tolal dvy Ticld per N:Ezrgmcon wat
ol wi.ght per plots zor plant
plant pland
M " e kg- ‘;5
‘Total 50 ) an T ew oo
Replicatlon 2 . 54.% 3 532+26 Q2135 0e001%
Variosy 6 82AT.Th 1209.66 ¥ 0.232™" 0e3850°
meeatncnt 1 130,58 BIGIATT 080T 0.3436""
Vardoty 8 9 348426 €942 Q.05 0.0014""
fﬂma"&%«an"& :
B 358 29,27 494.06 4057 0.0025

* Slonificent &t 5 per cent level of significance

#% Bplignifizent at
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Increzgps in rolld nlirogen by lnoculated
eowpen plants
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y:Xo 06590 040613 348
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Appenidix = IV
Increose in soll nitrogen by noa-inoculated coupes

plants
" - P Sra Stk y L]

Hitrogen contont of
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Cowpes o - v o So Per cent
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' el tivation Cultivation
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ABSIRACT

An inveotigation was undorioken at the Rice Repenrch
Statlon, Kayanioles during tho summer sesson of 1994=1982
to gtudy the varietzl vesponse to Rhizobium fnoculation in
cowpea under f£ield conditions. Ren wvaristies of cowpes,
(=152, Dit=1, Puga=2, Hg=22, 522, 533y G4y 551, 779 and V=37
were used in thip experimont, The Rhizobium straln 6050 ves
uged Lor the inoculailione

A 2i0ld ezperiment wag laid out as a4 2 x 10 factorisl
rondomized block desipn with 2 levels of treatzentae and 10
levelp of host varictics. [Hoiule nunber, nodule dry welght,
plant hoight, plant dry woight, percentage nitrogen contont
were taken at the time of fioweringe Plant height, plant dry
wolght, percentage nitrogen content and yield were taken at
the #imo of harvect.

The variety 534 was found to ba the best variety in ‘terms
of nodule number, noduils dwy weight end yislds In termam of
plaent dry weight, the variotles 551, 534, 522 and 533 vere
found to te superior at tho Rowring timss At the time of
hayvemt, the varlety V=37 rscorded the maximm plant vy
wolghte %Sho warioty 551 recmded the maxiwem nitrogen contont
of the plant,

the correlaticn stullen showed that thers was no pignifie
cant correlation tetween the nodule mimber and percentage of



nitregen eontent of plant ani glso etween nodule nimber and
grain yialde

She giady on the effect of Rhizobiuwa inoodailon on the
native nltrogen content of ooil ravealed thal thore was eipgni-
fleant increuvss in the nitrogen ocontont and 1t ravged from”
17 t0 6% per conds Thers wap glight incrsese im nitrogon
content in the control plois aloo. But the nitrogen fLixed in
Rhizocbiirm fnocwliated rleto wen signlficnntly higher than that
£lyed in contred plotg.

In Ig:nat*a‘.'. a favouratle rempones for all the plant
characters wes obininud by the inocwlation of Shigobium mtraln
on a2l the cowpoa varietice. Howevern, certain excepiiuns were
algo obsarved. Rhisohium inoculation repulted in higher plant
hedghy at the flowening $imm, but atntistioslly it waa not
slgnificent, In the cags of fnteractisn bhoteen vavieties
and Rhizobduim, it wee Lound thal, stalistionlly tere was no -
olgrlficent effoot in nodwio dry walghly plent height and
plant dvy wolehd at flowering 1_:‘!39 and plent dey welght and
vield at ww oo of hayvood, oventhough the values wers
nlgher than that of tho cuntwrel plouts.





