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Summ a ry 
The effect of phosphorous (80kg P ha·1; P80) or potassium (70 Kg K ha·1; K,0) alone or 
in combination (Pso K70) on growth. nitrogen (N) status and nodulation of Centrosema 
mocrocarpum and Cemrosema oculi/alium were investigated in a pot experiment. 
Spec ies wise C. macrocarpum as compared to c.aculifolium not only gave higher 
shoot, root and total plant dry matter (DM) yield, but also had a OM yield response to 
fertilize r applications consistently. Although the fann er compared to the latter species 
was lower in plant N concentration due to a dilution effect as a result of higber dry 
matter yield, the 10tal plant N yield was also higher. N status of C. macrocorpum also 
improved more than that of C.ocutifolium in response to fertilizer applications. With 
a ll fertilize r levels. C. macrocarpllm had higher nndule numbers with sign ificantly 
higher overall harvest mean. Comparing the different ferti lizer effects, Pso was clearly 
and consistent ly superior 10 K 70 in all parameters tested except in N concentrat ion 
which was diluted due to the higher dry matter yield with pso. Comparing between Pso 
and PSOK70> the latter was higher only in total OM y ield while Pso was superior in total 
plant N concentration and nodule numbers indicating the significance of P over K. It 
can be concluded that C. macrocarpum was the better species and considering the 
economic aspects as well, Pso seems to be the best fertilizer. 

Introduction 
T ropical soils are generally low in productivity as characterized by low cation 
exchange capacity, pH, organic maner, available soil nutrients, etc. These soils are 
becoming more degraded due to shi fti ng and subsistence agriculture with minimum or 
no inputs. Traditional liveslock production is also ex tens ive and the level of 
production is low, especially due to scarcity of good quality forages, especially during 
the long dry spells. In sucb a situation. legume rhizobium symbiosis not only provides 
h igh q ua lity fo rage, but also im proves soil nitfogen fert il ity and tberefore tbe 
sustainabilityofthe system. 
Within genus Cenrrosema, C. pl/beseens is lhe only species widely used both as a cover 
crop in p lantation agriculture and as a forage plant (TEITZEL and BURT, 1976) 
However , speci es such a s C. macrocorp um (SC HU LTZE · KRAFT, 1986) and 
C.OCuli/oJium (SCH ULTZE-KRA FT et 01. 1987) are described as bener adapted to 
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hopicd acid soib uder low fefrilier inpub. Nodulation md nihgen fixation activiry
of legumes goM h tolical soih are low as conpmd üü teDperate l€ryes due ;
seveßl reaso6. Minerai deficiencies o! toxicities could be considered as so kry
factoß (COCHRAM 

"r 
dl 1985). pholphons tu ofren üe nost hitins nurient ft;

pdm esüblßMenr in ropical rorls due lo high fi\arion caFcily (Lf\,iÄru. Ia82)
Pobsium ß dso idenffied tr a lhithg ludenr due to hgh plilt exracrion ntes ed
K leachiry or fxation by clay ninerals (SANZ-SCOWO md ROWELL. 1988). Iti
üerefore hpoffi'b ase\s nudar rcquir€meoß ro hprcve nodltarion, especral)
ude. low hput subsistence agncultüe. fiuq fre objectives ofüb study wer; to te;
üe pedomace of hhduced ecesstons of Ahn$ena acutifotiun and Centrxena
datuaryuu uüder local bnditions. ed ro obsene üe etrects of phosphorus md
Potassiu wlen added hdividually md h combinarion on sowth md nodutadon of

2 Materiab srd Metrods
Two centrosena spp (C acutifotiun nd C. nacrucary"n) andthe foltowjng 4
fedilizer levek wre tes€d uhg a completely redomized desi$ wiü 6 r@licates_

PJ<. " No fedlizeE

ll" 
- 

loks 
P ha ' = 400 n8 of45o/ Tdpl€ super phospnaE/pr

r ,o  -7okgKlan  =350mgof60%MüateofDobstDot
Pmha - 80k8 p ha | 70kg K ba. = a00 ms of45"" Tdp.e suoei pno,piare por

üd 350mg of60%Muiare ofpotuUpor.

ftrce fdiüE hvds were selecred considetug Se resulß of previoE pot exptue!ß
(seresüe 1994). Roud cenent pob (24 cm djmeter) were fi ijed wffi I : I ; jxtu of
red yelloq poüolic (pH 5.2) containhg t6% clay,2l.3% silr dd 61.2% sed md rivd
smd. Tle soil had 0.1450/ N, 35.5 ppm p md 37.0 ppm K. Applied f€frilizen were
n*€d wel wiü üe soil before plmting the seedthgs
Twenty, foui skeen day otd, C tuoqocaryun and C. acuti.[otith üino.üt^red
seedlhgs were lldt€d in poß at fte mte of 4 seedhgs / por d, warer€d &ily, ad
suwned wiü bmboo s6ck.
fteR s€re 4 hNesß. The fißl bd,at (de\mste)'mer ue Oo6q 16, *..1,4.,
plddng dd. tuee he{s 

"* 
dole ar 'ee",) inledaß. ftereafter ar each hNe$

üe lolloqbg 'ierd pilamereß were der€mhed. fte dD qeighrs otsbooß (d above
ground pats), roors and nodules, nodui€ number and cotour and the nitropen
concenratbn.of tohl Dlüt rh.ues tart above goud pd. rcors ad noduiesr. öry
mater üd nifogen cotrtenb were detemjned after dryjng ar 60.C and Kjeldhal

fre expdnabl &b w€re mdyad usb8 the SAS lrogan lactage.
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3 R€sulß ard Dßcussion
3.1 Shoot, rmtaDd totaldryweigüß
Resulß ile WseDted h Tables t. 2 ed 3. Data for indjvidüal hNesß on shool md

roor dry weighs ee aßo hcluded in order to exmhe the Sü as a tunction of tue

in geniral. Considetug üe overall hde$ mems of shooi md root üv weighß, &ere

wai no hteracrior b;Neen tbe lpecies and fefriliar etrecß, hdicathg that each

sEci€s resDonded in a shild mmner to each fedlitr teahent (Tables 1 dd 2) As

such, only üe ovmll species md feftiljzer fteahenß were sbtisticaLlv s€Pmted- 
-

wiüout exception, each species wiü each fetilzer üeatuent Save ncrea$ng sÄoor

ild _@L e\ ;e siß w'ü bcreasbg time aL each indivtdudl hmen lftspecile of

, ' "  tpec ies  ano ine  harve$.  app l ' ca l ion  o f  fe f t i l iTe i '  (P  K or  P  snd K)  genera l l y

resulied in hisher shoot, root and total dry weighß compared to tle z€io conhol

I Tab.€s l. 2 ;d l). Simrltr tesponse bv differenl legumes Lo P and K fm'lkß wet

obserued ebewbere b severalduüos I GATFS ild WSON sT4 |SMLL ls8')

Species wise, C haqaetpun had sigtrificandv hieher shoot, rool md toBl dry weights

.;npffid ro C. ac*ifoliun fre m;rked vield ditrerence beseen the so species h

thß $udy could be related to the genetic differences beiween the two slecres

(scmizE-RFT md ruLLER-GruN, 1985) lt was abo r€poded üal the

accesions of C. aciltifalilh verc the leasr demaf,ding of P as compded with the

accesions of C p,rsceÄ ddC. btzilid"ln (coSTA ild PAULNO' 1990)

while P done ; P dd K siEtrificmtLv increased üe shoo! dry weigbt' K done had no

er"li 
"onpma 

rc ue '*" conmt rtaure Ir' otrlv P p us K s'Fificailv incFded

ii".t ary 
".et, 

*.p*d Lo rne Tero corrol annougb P alone conpiled ro K

atone tenaJd to t'e superior aeah (Table 2) Toßl dry maner k4t on ircreasing tum

'".o *'"or muO il, p -ä P pius Ki each beiDg sigificmilv dfferent fion dfl;

"i.*Ly 
uatutug äa 

"onn-he 
lle sup$iodtv ofP over K on ovemll pldt gowth ö

exled€d from üe results on the shoot ed rcol dry weighb s well'

T.ble l. fte €ffed of amlication of P md K seperately md in combinadon otr shoot

dry weisht (giplmt) ofc acutifoliun d C nacr@dtpud'

IeaL HNest I Hdcsl 2 Hse$ 3 HNest 4 HNe$ (i) Treamml

menr  . . "  c .m . . ,_ !4 - -J i  c .m ca  cm ( j  ! !  f -
p^x^  

- ( ) rc lo  
o . t ;  ( ) '3 f f l t4  ooo2 o72 l  04)  0J loc  0678c 0 t21(

; : : -  oz28 o .5o j  u4s60845 0957 207o 2 l 'o  o4o9 oa42s lToee l l2obr

K: ;  0 .2m 0J2s  o . i J r  o .oo l  oo"5  oe l  1  558 l -30  06a l '  l  2 l l rD  0o5 l  b

erorfl o.zro 0.517 0.609 1.098 l2AO 22A4 2252 479 lAOa 2755 162l'

vü i  0762b 1438r

Mees bcdng difeEnl supdcfrpls de significdiv ditrclenl at t<0 05



Tsble 2. fte effe6 ofapp[cadon ofP md K sepnately md h combhafion otr üe
root ey weighi (tplilt) of C aciltdoliM Nd C. nacrccalryh.

HNest I Hde$ 2 Hanesi 3 Hßen 4 HNe$ {n Treahüt

0.058 0.086 0,07r 0,u5 0,107 0.2t? 0.178 0.285 0.104c 0.1?6c 0.139b
0.060 0.115 0.110 0,191 0.192 0.408 0.337 0.627 0_166b20.335b 0.25lh
0 ,07? 0 ,079 0 , t06  0 , t? l  0 ,118 0 .246 0 .303 0 .556 0 .158b 0 ,263b.0 ,2 Ih
0.079 0.106 0.139 0.280 0.203 0.378 0.443 0.994 0.21@ 0.43F 0.328a

0.l6lb 0.303,

3.2 Corcert.!üod ard tot l Dit.ogen i! phrf fssues.
Shce üerc was Do inieraction betueen üe sp€cies and the fetilizer beamenß. oniy
üe ovaall speci€s md ftdk* neü wqe shriidcally sepdated (Table 3).
fte hiehsl nitoeen concenhtion ofboü species wö obsewed wi$ P alone while K
alone or wen K h conbhadotr wift P ßulted h lowd nitugen concentations. fre
increase in legume N concentration at higher P levek agrees with the earlier
obs€nafons ofAMREW md ROBNS (1989) where sey fomd üat N corcerrdion
h tre pldt tops was increased by P supply. In fact, the conbhatio! of P ald K
resulbd h lower dhga concmtadon compüed to üe ao conaol. h cotrrdt, üe
highest nitrogen yield was wjtl the conbiration of P and K while alt fedilizer
alplicatio$ resultd h hi8he. nitogen yiel& compüed to the zero coDtrol. Nito8en
yield of C. nrctrcopun ws supeior to üat of C @ltifoliun b spire of lß lowü
nirogen conmhtion (Table 3).

Table 3, fte effed ofapptcatio! ofP dd K seperately ud h conbinarion on the
litugen coDce.mtio! (yo) ofpimt dssues, niftgm yield (B/pleD md rohl dry narer

r:eld G/plür) of C. acutilohüh üd C.nkrc.üpu4.

Trcahont m@nihogcn nitrogonyiold blaldrym&ryield
conentätion(%) (dgpler) (s/plmo
c.a.. c.m Trcaft. (i) C.a c.m Treh G) c.a c.m Treaft. tr)

toKo 2.46 2.44 2.65ab 13 23 t8b 0.464 0.865 0.64d
Pe 2,97 2.41 2.12s 36 49 43^ 1.242 1_9A1 l.@Oh
Kro 2.13 2.Q 2,58b 26 50 38a 0_992 1.488 1.24F
PsoKlo 2.59 2,26 2,43 t8 5E 46a t.41E 2.756 2.ItV
ve.i 2.18t 2,34b 286 45a t,040b 2.0202

Me6s bedg dfreErt supeßd$ e si4ücudy ditrerci! d P<0.05.

ftus, nitog€n concenrations of speci$ md also h respnse to ferilia. appljcarjos
have been irveßely related to the dry nafter yield indicating a dilurion effect of
nitogm concenhtion due b hgh dry marer accmulation.
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A limilil reslonse wiü ?relaitul phßealoitus Md S. nacrccephalq wzs rcWled bv

CADISCH er at r19E9). SCroTZE-ruFT and reLLER'GREN (1985) hdicated

that th€ lower leaf $em mtlo of C. nactucaryud as conpaßd to C acltifaliuh

accounls for the lower shool niaogen concentation, which was also evident in tne

prclhimry sb8€s of ffs study Gesdß not shom). Thus üe combhadon of P dd K

wü üe hghelt dry materyield result€d h the lowe$ nitogen concentation while C

ilrcrocdpun wirhtbe hi.\er dry matsyield, cmpded 6 C @rtihliun also had a

lower nitrogen concenftation. h contia*, high dry matter vields have more lhatr

compensated for üe r€sutin8 low nitogen corcertado6 gitrg üe highest nitoger

yields with P and K coübinalion as well as with C acutifoliun fre tesponse to

f€dilizer application of C naüocarptn comPated wirh C acutifaliun was atso

supedor considmng üe tolal plilt nitogen

3.3 Nodulrtion
As with shoot and root dry weights. ü€ number of nodüles per Plmt boreased with

each subseouent harve$ i, botb sDecie! with all fedilizer reatments, without

except\on. C. nurccaryuh had a geater nunber of nodules / pla! at all hawess with

all feftilizer t.amenß. excepl wiü the zero conrol duiing the frßt two htrvests,

resulting in a significandy higher numb€r fo. overall harvest mean compared to

C. acxtifaliuil. As seen with oüer paßmeters, there was no interaction beMeen

siecies dd f#lizer seahent eff€cb on nodulation since each sPecies responded in

simile nmer to direren! fedlizr applicatiotrs (Table 4) frtrfde, onlv üe ovemll

stecies dd fefrlizer teabflt neas were sbtistically conpared

At the fißt hde$ (4 weeks afts tmsPlanling) both lpecies in all t€aüenb were

nodulated. Accordingtothe subjective obsenations, at5 we*moretu ahalf of üe

nodules were pil lo red h coloü, od there was only a dight ditrerence beMe€n be

leo speci€s. Nevedieless, marked differ€nc€ were obseiled h the nunber of

nodulevlldt (Table 4). trube. of lodules /g root md nodule dry weiehl / g root

(Iig. I and 2 respectiv€ly) in different teatuen! d well as h üe so sPecies With

boÄ species, up ro the second hdve*, P alone gäve the highe$ response while

C naclocarDun caltinßd to respord in a shild mmner uP to lhe last hdest,

resulting h ü€ hglest ovemll fdiLzer teah€nt med with P alone (Table 4) ln

conras!, even conpared to the zero contro], K alone often failed to incte a befter

.esponse at dtrerent hNesb irespective of üe species, resulting in a sisificmdv

lower numbe. ol noduled plant when compred to P or P and K.

Alüough, the tMbr ofnodules Fr g root did noi slow a cle& rmd as a turction of

the. ;ift both sDecies and dfferent fedlizer ftafrmtq nodule dry weighv g root

gensally increas;d wfth the irespective of th€ above nenljoned vadables resed

aFieures l and 2). Shce üe nodule trmber / Plant hcresed wü dme (Tabl€ 4) while

numto i g root laO no clea trend togerher wiü nodule dry weiEll / g root followhg a

shilil ft;d to üe fomer hdjcales üa! nüer lh& üe rEber of nodul€s, üe w€ight

or sLe of nodules tend to increase wS lime, b relation to root goffi- fre hcrese m

the nlmber of nodules and dry *ei8lb per root weight bsß ß m indication of üe



dtrct hvolvemf,t ofP on nodule develolnert (CSISCH er al 1993). lt h evid€Dr
thd P deficiency may linit ritogen fixation capacity by atrecthe üe suwival of
üiabb, rcot hü frfectim, nodde &velopnert üd nodul€ tuction ö well as by
atrecdngnostpldr god(RoBSoN etat l98l).

Figüre l:
Nodule number in relalion to

(A\ c e n t o s e na a cü ifa I iun
(B) Cent6 e na d@/ oc aryun.
Bffi hdicat€ Least Significmt
Ditr€rmce (at a= 0.05)

Figüre 2: Nodule dry weight
in rclation to mr weiAbt of
(A) Centßetua @*afa|irn
(B) caroseno nacr@aryuh
Bm üdcate Leas Sigfrcmt
Direrence (at d=0.05)
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