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~R ~ Bfj it7fi2t~E}!fAr ~e:., 1fi
*- .g~)OJ ) 11 ,<;J ;il..±.itt%1k ~ *-1.. -f.. :Z:§J !if

;j;:jji,!%: I'l ~l(£H}tilil'}j~Jllitll!J\\n~Jli!jJ1l:'t1W~~H'HN,iik (Lellcaella lellcocaphala) ]\!i:;\;;!E*z

Ji'~ %1' 0 (:::)T""~~II~Jll iiJ:!i!}j~ it!}! fJ!( n~!Ji! jJ1~lliMi~ :filltJHtWk i'If:;\;;!E*zJ;l,m 0 l1E1!9004' fJ iJ;:1&jji\l\0,f,J;!lHiJ1

7i' : (-l}j~it[}! iJi\ n~!Ji!~:fill jlJlijiMiili':T~n~T ~:fill jJ1Ji\'1 iMi ij§~ i'i:i tNtW: i'If:;\;;!E*iiJ: 0 (:::)~:fill tlJ.JIij iMiTITDEilU,.

irWk-Iii:;\;;z!E*iiJ: ' ;tI;!~lL!I<!Ji!4lJ;~I;J'l!j~Jll100 ~!fiJi\*n~:f4ffi'@; 0 ~~:fillzjJ1Ji\'iiMi ' ;tI; r.m uii !j§j]i!il'IJl(!E1N.

~lHl.li'i:i 0 ~!!l4lJ;~I;J'l}j~Jll100 ~!fr"ll' ~~ln~!iHJ<kWki'lf:;\;;!E*ilil'!j~50~!f!!jcW:mili 0 (lV,tf~:filljlj:lliMiz~J<k

lfi.kTllllTIT ljif!JQi!li:llJ:ZHWMiit ' .IiTIT1f;tIJQtHkJIY:£i ' iljC¥UJll jlJi\'1 iMiJliUl!k li!k~~!E r.m J\\U1\\:j~ifIl0-itll!Rin~

TIT1T::IJ~z-o

U!E~!o r.mMWj~{t~ fBn~zl!f itr::IJ~i'i ffiiJ fBI,\J

:fillJli!3fr.m UiiW:fill1ii\ilR ' r.m ui\ IM:fillJli!~f ffiiJ ~ii I~J fill ill\ilR

, tm.llllUl1El'!\' r.m Uii1,\J:fillf(I ('F-1&J1:'i~J(:fill 0

JiI~* ' :t1'ili\,PfrB7c1&r!z:J;i)j1!l'!ljffiliHl,\J:fill~Q

tl!kvl!: ' ii!l\t~ffi!.!!.W~ 0 ;tI;,*,tl!klfJ;m!EjjH~,IIt~

:;\;;t:tz,ilil'!\'l!iJ:fill ' B1l!i!l\'1z~&liII ' .limji'ilm~:llJ::;j;

}ji!!Jin1t*nl'lIJf 0 !:{\JlijtJ<irWk:mr.mUilI,\J:fill ' J'l,i'ifj§Jli!

jlr.nIV~!E ' ~J!if~1F.C'P~i\*(f,jii1lfj§ 0 *~irWkfj§

1ZSI~!Er.m;Tg 131€;M)J~ , ;Jtlf;tIJn±WJ]l'l:1] , JlUTITi'lZ9>

it~!iii,)J~Jll:llJ:WtlJiQt¥l!kJIY:£i ; Jlij:Jlfit~iJi\n~Wllii

;tI;ft!l'iM~UilH~(t,Jt1'*~Jll 0

JiJ! Jones at. al. (1983) ili\iW:I;1i!lt' 1E&i'i

~1"fiJ1l!'f'!,!iiJlT ' }j~JiQUiiJ]~Z~lirWki'lf:;\;;i%!E* '

Bllm~ : jj1J1ijiMi~~J! ' it&;'Mn~ , ~~!Er.mM ' J)j(!EjJ1Ji\'iiMi' ~l!kllik 0

ff);7c~m!niJi!ft!Ei!liJ: ' IZSI rm 1U\l11:UT itiJ;1MJJ~1.Et,j:

5RJ:Z~Jll 0 IZSI Jit?f;\;J'1t~ Uiln~z f~Jll &J,lIei'i.6~

, Jlijl1EEi3li1'fJli!jJ1Ji\'liMioli&r.mjE~lii\'*'J\\* ' @Pmi!tJl.A I::J TI:lfjIilt*Jli!!E1i5Wi!lm;NYr~i% (G1;1i!lt

, ~t1':;\;;i!lip'f,zm;jt:;j;l!ilizlf;tJin 0 miJi2kJit:fill'iM~

,if110-1*J1!lB j;!j IoJ tU," l1E'IE ' If;tJiQ 131*J1!l~ !l1JIY:W!E

~z:llJ:' UZUI1Hiiit1':;\;;~~j:JI;jt1l 0 ?~Jit::IJ~:0~J& 13 t1'

0-~lfjz'ili10-:llJ:lf;tJin 0 :;j;@Plf;tJin:t1':;\;;!E~:llJ:z;fUJll

, HIf~J&!E~J1!l1ZSl];Hj-zt1if,~Jlijn~j]jj',tjg (Melillo

and Aber 1979) 0 ;t:ll;fERi* ' :;\;;;jtJjj(.fi(i~ 13 t1'

j1!l~>!,;;j1j'iJ!if7tiiJ:zUii* (Jurgenson et al. 1979

) 0

Aber et, al. (1978, 1979) iiiill1:Li( , tH'I'j1e

~tlH0l1EJg~lill(t,Jii1l1EF"9@JJ!:;Tg*}.Etl'\:ffi::f( , :;\;;t:t

~:llJ:llllizll$f)J;; 0 Cromack et. al. (1979) :;j;f.ilfj

'*~~~~5RJli!1**!E@*Z~~~~j]'l1EEi3- ...

!E¥Ii (t,J r.m ffi\ !Ji!{tII!Mn~ iff; jilt.*j![iiii iiJ:~~!i! <1i,~ (t,J

of.!lEi31nfj§iiJ:'ftiJi](1J"~l ' ~~)dJ'J:Jliiii\*{t'1'n~fJf



• 2 •

W'ifte.~UHi':1¥l;m ' URil'!loli J't( 13 J!;jLUIffi\m;;,~ • 1t~

JJ~;tjm-8-jfJ:z;:~1;.:L>q;afj!\iA1iJ1!JFi.\'il'H'" (fL~,~~;fO

iJff~5R '1982) • !J'1E 1981 PathakiA.n~i~IHlI{

ff- ' mf!fiUillolJijjzm-8-j0:Wj;{;~il;#Jmift:'f'm:[ffimieJ

• nnilflb2fll! (1984) ziA!illliMI'lil'!1Iiff-llHillUiljftj

fiiz~'l-8-I@:l1!lJ: 1ll1¥l;1l!\'Rl\'j!\iAi§~j\)j • Moreno­

Quiroz (1983) ft5)-Jil!11±\24:[ffiUUljfiiiilii¥,j<, 0"~IJ

m:[ffi~~J!-8-!l!kj!/j* ' t1fJIUJ;'I';!Llilll&Jl.1'l;\j(~l • lIE

tJ:§:[ffiit!<jLfilllJjllol1mW¥,j<zJ'N-8-!I!k ' ;JJ; tiHlla:&IJjljft1\'il;

ill' U:&lfl.®I.'fc!ll: ,J!;jJt1ii1::ljiViiJ'll 100JT~*JlB

:l'fz~J!-8-lI!!:~Iili· ~"*~1j~~72~ 4 J'l:tE~t1lll'i't,j;

rrrjffit]Z~J!-8- ifJ:&lo¥immlill~1t~ {t~Jl ua*JJBniA~

ZfJ]M,1JIHiJiff- : :{J'ljf,liilii~:[ffizjJ!-8-!l!kil'j&ft~!!l}jm

{tt,'!f;;\JJ~i€i18% ' LU1J@.j>;:;16%. TIii1fm¥Jltl~:[ffi

:{J'l1.flThl:tl·~76.4% ' 1f~{t1'!~~aJJI'l~m62.2% ' !/ij!\iA

67.9% •

**-8- i11lJ!!1lVf9'e ' ilmJJI'llJi!l1i:[ffi1!lf,~iThl:ltJnJ li'tilnm

-8-!l!kz1;.~~'TIiim-8-!l!km:[ffillE~~~zieJ~~;\j(

1.Pm®WThltf. ; ;JJ;;\j(!.jtJl!jff , 1iJ~Vii{t~mB;\ll

;;< , 1~i\~M*j~ , ;JJ;{t!EI:''!J!iJ!\\1ilJCmlil'~lIMilJ1;.

ftffi\'lii· liH1l1i~z1;.ft:&;JJ;~~l'~J'Il:±'~±l!MJlB

)J:&nmJlI'lI'~""'Z!'JI/!i ' nn±jji.!jili'r,~,Oi(Jj1(zlUii ' ~lJi!

lilt (Munns 1977, Cited by Henzel! 1981) •

IMEf~f ' ~1';:8:il£±l!M1t~JJI'l1iu,c ' ;!jldlmRH1;.:l';

:&;JJ;~ ~~fUIJliHff jjfia'iJ:1Ji* •

*~~~Uft~Viirr';JJ;§a'iJ~HJt~ViiJ'll~

~~JlBlJi!mlliifiim:[ffi~m-8-ID:j!/j*1;.ftZ~'B •~

'f' """1 l'l'nI'lJ'llf,H IIJ1g{tf ;1 "IJI'llJi! {nt.lWiJRf·f;~Jl-8- itt
j!/j*1;.:a,zJ;!5'f) •

1i1f:JEfii*nr1~ 1;0 SPcii iii): !Ji1.ut@lll3~~t:. nill ik\m:~:

{~1llI5Nt[}l""JlI'l ' l;}.Jj;rilllttJt!lJlI'l;l] , tltj;i'~lJi!i\\\1;.

iilf~z1iJm1· fJ~lMn-8-liiJ:jj.'i;~J;{t!l~""~:lI:[ffita:IiJ~:~~

H~~iAtm

1.1ill'f : iJ~iA:[ffi'fM~RjJi:~1£[m-8-w: K28 ~Ji

'f.

2·mj~iiJjl1ii!Timjii~: fj~iAtJ!~\11fiim1iJlmii\lJi'@1ill·

(I)rb "" 1'\1Xl:~ij~ ;I,m~\11 n~J!i1R'l'f I5l W. ~Hli: 'r

.c.' (N i fTAL) ffilJi!u~z jf!-8-lI'xlfl.~¥@ im-8­

jfj1iJl' §1'; TAL82. TAL1l45. TAL582

=1fiii~, •

(2) rb 'fl!Jl!:k&l!±l!M7%lJi\IJ\zjQ-8- fiIkmlfJ1fii im-8­

1fiifill' §1'; Lu15, Lu66, Lu193 =1fiitli 0

it!<m1.fl1fii*:&~ljfttf.&i\lIE~~ Ei *'l!1±tM (

i!ilbltfll!1984) •

3·JlI'l¥f : :i$.iAJll'li'f~VJUt~ '~rtil!i!lifT:ilR ' m{t~I'

•

4.±l!M : Jjj( Ei 7EllliZP::ft~t~1::'P]jf!-8-ltJ:ViiJJl'lliitV~

iAPi'iPftili' ' ;JJ;lill{ti't'lUQ;!<-·

1!!l:[ffi'l'fi'Jiii\**ill\lJi!=~m!iM'I'JJI'l ' ;JIiiIT 4 x
2 = 8 ~lillm-8-zl!lI'Sl'fiA~ , 1iml!l3~40ft ' '>l;

:3tji~~jjHlf71j •

,;;;- : U\:>tHII!;t'l'{
Table 1: Properties DC the Soil used in experiment

pH --%---

Organic
matter

Total
nitrogen

Available
phosphorus

ppm

Extractable Cations
K Ca Mg

-meq/IOOgm soil-

sand silt clay Texture

--%--
CEC

meq/lOOgm
soil

7.91 0.95 0.053 6.4 0.063 27.244 0.616 51.58 44.3 4.12 Sandy
loam

1.37



ImOO1'l"lflj(*31~i!R7J-~I):IH~{ttj!fIj(n~ (jjj:~1;j'j

JfJ:hl:,m 100kgN ,;IiJ'I1!;jjj:~1;j'j 217.4kg JJR*) ,

mOOUI§I(l!l7,[j> NifTAL lJtfJt~m'8-lID:jjj!liii[,jJJ1'

OOf,1~J (J;l R. TAL ~;f,z) 'JJ1'fili9'!Jl!;k[;j!~

!J~zmfr!tJ:lll.j;ljiiii!?ifilimj1jJJ (J;l R. Lu ~;f,z)

, J;.m.flP.l!. (1'mfili' 1'}f&{t[~fIj(n~) • !iliS!jln~=

~~ • 7J-~IJ:Fr:jjj:~1;j'j1i1!! P,O" K,O % 50kg ~

100kg.

(=')~\\&j/!'\1iR :

1984:1jo 4 Jj 23 1'1 ~~± • jjj:ftw,,;iai:i<fj~ilit±J:ill

6.5kg' ;IiJ'Ii'iI/:'l;!\\i<± 6.1kg' tm*i.IIJ~±!1l!*7J­

,,@;:ffi:~22% 0

1984:1jo 4 Jj 241'1 Jmfilijjj:ft!lJjff,!fr it!: K28 fili'f

8*-!!. JJ1'OOlll.fuJii't. ~'JmfJ1!iliJJ;J. 50gm 1iJFfhn

10gm mlfllrtJ!?ifJ1!:roj1jlJLtf91Jiffifrlltkll!lJj~.n •

1984:1jo 5 Jj151'1 iBiE1'filu:ft~'='1* ' illiJ1<JVlF,,'10

i&H)j~{t[;;\ik\I]~J!!&~JIJljZl.:il~JJR* O.5652gm; 1m

fJ1!1'1"l MJ!~ili)lJ!!&l!l! ' 1i~ffl{I£:hl:Iil\Wlln~'t (jjj:~I;j'j1f@

P,o, ~ K,O %50kg) jjj:Zl.:1i~j/!,\!iliil;fElRO.8125

gm ~~{tW O.2167gm 'Ii1!!JfJil'5:hl:!ilim~'t (jjj:

~1;j\j1i~ P,o, ~ K,O % 100kg) llajjj:fto@j/!,\!iliii!1

15lR 1.625gm ~J;\{{U!I O.4333gm •

E11984:1jo 6 Jjl91'1 ~fJ!li;'I/i*il1ii!EJ*:fJ,~:i!E ' iii: Jj

i.IIJ=-IF-/X.

1984:1jo 9 Jj 171'1 ~~1a~~ • j¥PHI !lJjOO~JIj(~

'!E:Fd!Jl3~ 4 iRl*Jj ,JIj(~j&:lL~P7J-~IJFl'llitJljftj'/j

:;j,Z~ , ~ , m:&.i1!fuJ~m ' ?(;lIi:i8'.li~ 65'C ~\ni

j;!\~mm·

~,-~I;)!,fI, :&.~'10 'J.'i *'l7J-:t!i

1.11Illl'~7J-:t!i : 7J-:t!i1'lsjUlEJI% :m:llij!ii:;j,zj)~ , .

\;~ bi.1J!!'ifllz N, P, Ie Ca !Ji! Mg {;;jjJ: , slE

7J-1ii i1!1:1/ N{;;:hl: • 11il1ifWi£~IIW" (Dryashing

method) 1I({ti&' li!1J;,1.7J-7Gx,1lH&iJ!ai£ • IC

Ca, Mg j:).Jjj('f'i1!.JIJo\:;jH&iJi:]iE ' 1£ik!. lla j:).

Kjeldahl :!itl,;ffiljiE •

2·±!:M7J-:lJi : ±J:illln.IGliljiiij51~IJil!IIj£:lt pH,

• 3 •

1£~" ' ifli'W<7 ' 1,)'9(11 P, IC Ca, Mg, CEC

:&'±I!M'i!tJ1!l • ~lftli&lft,l&i'i'ilJlQII CEC ~±l)l1'i!t

Jtl!9~ , 4j-lJl7J-i1iJi>Q&iO'iiiiiffil"l ' Pfr ffl:!ii!;JIo: ' );,I,

Kjeldahl :1JiliiE~M ' Walkley-Black i!;iE

if Ii':! '1'<7 ' "j'Xi11!iliJ;) Bray No.1 i!;iI!l)iE ' IC

Ca, Mg, CEC J;J.,pi1§!lii!15:!i (IN) iJlillit IC

Ca, Mg J;)Jjj('f'i1!.JB!:xi.iH&iJi1jiE ,CEC J;J.7~fful

i'1,;.

3.l;jtill·7J-:t!i : ~Nfrilil&j,,=:ffi: (i%!EJ*:' l1!ll!?iill:

l!i' ' j:).:&'j)~ , \<!' 'J1!lJ:{jjl GH~) 'J1!lr'1$ (

jjj!)~i1!~~z~~m:hl:):&.~7J-W~:hl:~~~

jjHJfil!~~7J-:t!i ' :iii~!!Ji,*'t ' ~'tW\11~tlf j;\;lli~

fil!J!i(ji<iEi!;jj;:iE·

Hli~ii:l;1 Ji\n~Ji~mOOi1!1i\i JiMlillmMl* Jj !E~l!fr

~~J*:~Z~~:1'I"lJ!!&l!l!~mfr~j'/j*il'5~J*::&.

J1!lJ:I$~m:zJi1jiEllli£!<1i~~7J-iiit,J;*~·f:jji1fl'i\\'S<~

( 1 %) (>1<=) • J;,J.li1!!fIj(n~"'l!l!zmkW:j'/j:;j,il'.\

!EJ*:Zj!J!i.I 118. 2cm~ji;6 , {t«kil$!?iOO R· Lu Iilll!l!

Zj!J!;j113.6cm ' j}lIl\\Zj!J!;jll1.8cm:&.li1!fili R·TAL

J!!&l!l! Zj!J!;j 111. 2cm; ttl!lil ~tlf fl; lli~ iii!JrMi< iE1a*

, 1i~Mn~"'En1iJi~mOO R· Lu Iill~JIz:iii%1'i1fli\'

9~ , ~;JJ;{!!Jiitl P1&~JIllIJ~i1fl'l!fs<~ • ~Jilfr i0JIi*l1!lJ:

mll:i<1~11W!?i:fill R·Lu 1ii5l!l!~il'5 ' Zj!J!;jjjj:ft\il;ill

65.8gm' nnfljl\U1HiHI'. ' Zj!J!;jJljftiil:Jl!,m 60gm

, 11Wml~ii'j;\;tI,;ji<iE1a* ' l'ilP.l!.mz j'/j:;j,JI!!J:l1iI\"l;

~m~;JJ; (!!J.=.Iii5EJIru1zj¥;~rni\' ' ffii;JJ; (11l=:P1&EJIIL1

lllJ1!~ i1fl 'i\\'j¥;~.. 3l.JiIf j'/j:;j~ ~JJH91Z iW 8I1!Ji!i,\~ all7J-lJIJ

K~~~~~{:fftrrijti~ I ~'~ffi~:e-pgJllirIJ1m~/f-fm¥8 (5

%) I 7F·j~J4~ftj:~1l1· J;J,W,fill R·Lu 1ll~g& 24.6

gm '~·!R~HRJL;li[' 22.1gm; TIfi!;(~{jl~·&ili:rm.IHH~ti2

I~l!'<i':iii~ , 'jiJ!i.lwf.I.:'il;1f!:i1r-J;)liHill R 'Lulj;(':'!i41. 2

gm 'l'ilP.l!3ilIJl'. 37.8gm' J;J.!ill~~j'fl;i1;*,iE~*'

I'IWHl:J..t,~jiHnR· TALj¥;~1'i1fl;g.1~ , ffii>~;Jtfl1l

PH 1i!l:lill~¥JFgii<3~ , l'tr.r.\m~r.9~z;JUI1l.=.",Pd1IUJJ\I!



·4·

~~~~~(*=) o~~~~~~'~r$~~

J:;Zli! • J;,m.lll.fflj~Jf;J;;Q;11l:~"",lillrD1~jg\~~~~ (

5 %) ; {!!J1l!rmFI'~\'il:mJ;,\m:fill R·TALPhllillli:l:

~1ii • 4ilftIE26. 5gm • 1ll.f,1]~;ZmllUJ;,lm:fill R· L u pg

llliQiI'Ii ' ~J!!J4ilftm 0.5605gm (*=) 0

~J;,l~~*'m:filllll.ffljOO~~~m~~m*Z

!£jJl:iiJ: (~!£jJl: , J;,l:&.f!" j1l!~$) ;li;;'iX*~lJilw;

0i;i'lhUOOkgfii\;l'in~*,1;j§',!l'; • 7!-:j,I'iHill R·T ALZ

it!£:IHYIJ?'t 0 Ii:fH'(\~ , ~I;'l.~~ , Jl!ff$:&.lll.fflj\il;

ill~~~~~~*~~~'@~~~~*~~(~

j)~) .tt~. m:filllll.ffljOO:ii~it1j~4il0i;i'looJll100kg

l~~fii\n~ • :;t;;li;;£~r$;;Q;mlli.lll.l\liw:m ' :l!iJ;,lnt!i

fk\n~1E100 • llljf;iJ:iim:fill R·T AL f,i,1l0 • R· Lu

);\104 ·1&1!:ijJ:'fillR·TALf,i;127. R·Luf,i;152. IE

~QiFiAffrt\\ ' nt!ihnJi\n~~1i~Ul~flH~!fj~TOOr,)17j(lt

~~z~~·~~rn~rlll.ffljm~~~~Ill.$~IE

iiXill (Pate 1977, cited by Henzell 1981) 0 ill.

:j;j!'i"IH'll~ '!J1!JIlil'liil~m: (>lmM) NO" NO,

, NH,+ lJil!JR;l'iI'1jJ1JffiIJlll.j:l!zJf%1( (Raggio (

1962) subba-Rao lJil Vasantha (1965) cited

by Mengel 1979) 0 llj:1!:i ' ii!:1ii!;fii\n~J;,llfl~SI'~

i!k!£:!'t ""1~#~~"~it1rY:'E:N: • 1&-Er}\}jIJ&;'iX!r-: (

Jones al. et. 1983) 0 m:ii5',frill!ITZm~~~

J1l\Jili*~~~fJJ!F~;r-hmfJ!\n~:iiw.~jIJlit"'jl]JltIl ; til.

m :filllll.iIilOOz fi'~ l.ilIE76 .4% • Jlij00 fJ&n~1!:i f!J!62 .2

% 0 ~~*ft~~~JlUIZ£l£lj~'ll'l]l!. • "'~l$",rJJil§

~:'Eo~:l!i:j;jz;li;~!r-:#~~mfilllll.iIilOO~~:j;j~

o

~*~~~!r-:IJfJ!r ' ~~~W;lJillll.t,tlOO~li!£limfJ!\

ff- JfJJ;,lWf';;(~~mI~I~*,fI\i!iJZJj~IT ' 7!-ijl!i'lliJllil'iilim

~=. : ./1lil~liIim,f1IiD7!~m~1dri!1:l'ffiI:ilj*~~Z~lfi~

Table 2: Effect of Rhizobium inoclation and fertilizer nitrogen on the growth

of Lctlcacllo lcltcocephafa seedling

Height (em)'/

Diameter at

Control

b

1l1.8±7.0

1O.8±0.4

Fertilizer Rhizobium Inoculation

nitrogen R·TAL'/ R·Lu'/

a b ab

118.2±5.7 1l1.2±7.7 113.6±8.1

10.8±0.3 10.8±OA 1O.9±0.3

F-value

,t .025··

NS'/

root collar (mm) Ii
Dry weight of (gm pot-I)

Foliage 22.1±2.6 23.4±1.9 23.9±3.1 24.6±2.2 NS

b a ab a

Stem 37.8±4.5 40.6±3.0 40.1±·1.·\ 41.2±2.3 3.351'

b a a a

Seedling top 60.0=!:6.3 6·1.0±4.3 &1.0±6.9 65.8±3.1 4.920"

Scedli ng root 25.0±3.7 2'1.2±2.1 26.5±1.9 25.1±2.3 NS

Nodule 0.'1021:0.13 O.368±0.09 0.469±0.21 0.561±0.25 NS

11 Values in the same horizontal column followed by the same leLler(s) are not statistically

different (P<O.05) by Duncan's multiple range test.

.2/ Difference not significant at 0.05 level.

3/ R· TAL: TAL82, TAL1l45, TAL582, lrom NiITAL. USA.

-1/ R' Lu: Lu15, Lu66. LU193,lrom CHUNG-I·ISING Uni\'. Taiwan.



)~\~{f~;rLlrH~n!i~~Ht~rfi <) Moreno-Quiroz. et.

011. (1983) "(l.:~::H!li~~flJ~IJJ1}i;'JU1~~~q(~ &4"1; l-T 1/~i1L

1fa1irut~24tn ' ;t1~I:I·,jL {{tAl J1-("n:~~:t lIit.~:w ItJ)-j]IJ

m1001,g ftl%,JiB' 1f!J11!' :'(f~'f:E1\;1;m',\:E~'iif

Wf1::ilIIIDfttJ,\f;;\JlB,ziiff.ill°

3Z.t,(:*fiP:~i:t~i!rg~~n ' 1iJ~gl.Jje 100l~g ~i*

nl:!*,lrx:m{illm~lm$f ink f:l1=.:fJ:iU:zF.; ';J!u:;;r:h~~~

;[1H'jl.Hill1J'Hn@j'dP-:1";ili 0 jltlliiZf, • ffiIW\±!i~"I'lY.

;flJj]l1o (indigenous) lIHi\jj]j • 1ll,iifRiJHiif'Jt!t

li\1iE~Ji:i'P~"* • ml~ili\1iEYk!J):l1Ilkl.?HillR·TAL

fll R· Lu L:W: <) ?t!ifU fHr.~mL~;H;t tJ:tii*1:.~:W:

~ffi 0 Dreyfus ct. al. (1981j.!!LGj[jI1J • ±l2rj'

;1r-1JJj]l!twr.m;gj~, • )Ij,TiJ9i1IJHriiU'&JI%Z1J\!iiii •

:iimr~mmlmA1:IX<i:1: ' ~IJ/G~:~Hl ' mLE~~~'fl!f

• 5 •

~!~TF[~l:. UU,~:Dlt!Ji~W f!fG~ "iT :?dEtf.:iLi j:l:~l:l!tz r

• It(:r.I;;I.rWz1!: 0 DUll, ct. al. I~'K' 1982 IJz 1983

1}~IJ l;.1. ~~:i-~]1mlo1ill;nif! it iiJ:i~H[W.t1jj;g0\~~t'i*
ill]:r:-~~@~~wzm~~~~~,m®%~

Iiji &i 11j~:l~~:If':I1§Hl::;j It:hn 0 ;t!<m:m:9Pt:Ji\~t..5~P:

mfm l R:t&t}~.J.tl}R{l ttl:W:f~i8jffi:@:iiIhiH'J11!®m-lli

IIiI;,i(,s;!JU!'JiE1Jili*, Kjeldahl U; • Z,liJii>!Jj]l

il:9'UjJz!JHIIS(iL~lSN!.¥;}Ji'l; 0 IZ'lllRlj~ffil:fi:1i ' illJ;l

Kieldahl tumIJJE±till~tii*Z~~!1:Q:t).~t'UZ 0

1.±U1~~l3iHi'i~iiI : tm~=' ~·lt'intr±W

1JLzr.. (G.5kg JD);il;±) 1Ylm~dJ: 3.445gm 0 m*

J& [II iJi'l'",J '"i'\!mJ!l1linz±tN~'i!!ilQjjd'i'fi"JJ/, JIt( 'It

~.=: : :l:iJwfUn Clilki'J'i/l~;tF:G; f;'i!.wJik
Tnble 3: Nitrogen ilccumulation of the soil and Leucacl1a Icucoce/J/:ala seedling

Rhi7.0bium Inoculation F-valueControl Fertilizer

nitrogen R·TAL R·Lu

Nitrogen accumulation of
(gm pol-')

Soil before planting 3.H5 3.'1'15 3.445 3.445

Fcrtilizer-N 11 applied 0.26

Foliage 0.628 0.667 0.670 0.702

Stem 0. 259 0.278 0.286 0.294

Root 0.259 0.263 0.307 0.261

Soil at harvest 3.868 3.920 3.920 11.00

Nitrogen increment of Soil

(gm pol-')2/ 0.423 0.215 - 0.475 0.555

(kg ha-')4/ 162 82 133 215

(%) 12,27 6.2·1 13.79 IG.l

Soil plus whole seedling31

(gm pot-I) 1.568 1.420 I. 737 1.81G

(96) /15.22 H.22 50.42 52.71

3.173*

3.443"

4.340*

N.S.

5.225--

11 Applied fertilizer-N. O.2Ggm per pot equal lOOkg N per hecl3fe.

21 NiLIogen accumulation of soil at harvest minus the N content before planting, except

fertilizer nitrogen treatn)'::nt, soil nitrogen accumul~tion at harvest minus the N content

before planting and minus ferliliz~r-N added to the soil.

31 Nilrogen increment of soil plus the whole seedling is the total increment.

41 Estimated figure based on 2,5DJ,OOO kg ha- l soil weight.
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l!o~'ltp'\\3 .868gm '~i(~& l~jj)ilJ1:i~n 0.422gm·pot-1

, *1;I.!li1l:91±!E2,500,OOOkg «I·m: ' 1IIJ"'~b~fti'

1l:91Jfr~n162kg pHi 0 !i(l;1~<;lpi(/JEll!i~Jl±~¥ ' !lift

ffrii'g'/Hii(:!il: 'I':f!,J£53.920gm , lEI$X.111iiiilfti' ftJj)(f;i W<

fu\3.445gm , ~il!(fu\nEll!ilill!Mi\1llijiHiiftli1';~nM;l~

0.26gm '1&;lJ;±j:mJjj\J!£n;;"J(\t'gJ/<lJ:~w:ft 3.705

gm ' !!J;mJJ!£~'?lfl~n{lfjO.212gm·pot-l, ffi'/i<;JJJ;1l:

t;i'iJ1:i~n 82kg 0 lJi1lli E· TAL I:!Elill±1l'!1 ' iliftPfi

t'IW<f{,\:ill:2I'l!o~ 3.920gm' il[((;f,IOlrlIiiilJfrlJn 0.475

gm·pot-I 'ffi'iZ'fti'1l:t;i'iJi'ihn183kg fu\~ 0TIiilJifffi

R·Lu l'Jjlill±~' 4!i:ftffiii'lW<fu\:!il:'I'l!o~ 4.00gm

, ~Ux1l1iiiillflhn 0.559gm·pot-1 ffi'IJ:;4!i:1l:t;i'iJIIThn

215kg iiii* 0

2. EIi*ziiii*li1W<:!il: : ~l".Iiiiii!i\ll!ilillr.1E1i*

%1lfI{i'L C!M~m) t'nJI<&!\:!il:l!o~l1i'l'i*it!ll, (~=)

, Fft1[jJ'(;X~3.173, 3.4439i\ 4.340, l!o:klklillr..ftr

F~[(3&28, 05)=2.95 0TIiiEli* '£1*'I'l!oiiiftt'lW<

p':!il:5tlJIJ~l'JJ11:l. 1.146gm 'Ij(l;fii\/JE 1.208gm , ffi

:fif[R·TAL1.263gm,j;J~ffi1lliR·J.u 1.257gm 0

3.iiii~lfl~nlilJ:!il: : J&ifQjjiw:ft±J:PJffilfl~nz

f{,\:!il:9i!!liftEli*3tffi,ffrWW<~;::!il:zfll ' ~n~ 13 ml1ill

::EJIJz:fj(ipfrJ1:i~npt\j{U~ill: 0±J;UrfrlflIJl1z~t\:!il: ' j;J~

f{,\ * iI1! Jti~n:!il:z~ jijj ~i\i!t.ll!ililllb1l!o ~~l!Il'i* it!ll, (

~=) , F{r1!5tlJIJ~5.2259i\6.049:k!Klill~iiF{1![

(3&28, .01)=4.570 nll'l'l!oiliftpJij1:i~nZM*M2:!il:

5tlJIJ:IE!l'-IJ\il.lfi 1.568gm , 1il!f{,\/J~l'!!lill "l.420gm ;

J-&1lliR·TAL l'!!lill 1.737gm' lJi1ill R·Lu ll!ilill

~ 1.816gm 0 PfiJti~niiii*j.~:!il:zs5t~5t}]I)~:

!l'-IJl!R 45.52%, 1il!fii\n~ 41.22%, J-&:fill R·TAL

50.42%, lJi1illE·Lu 52.71% (~=) 0

±J;U~!\*~~l3m~(, iX'i(gIBlB,i}' ±I!IHHil' liill

{U:f\~1\*n~f.1 • 1;1.~l1I' ril31<!E IiliJ iiii lJi!.I'31<10 IiliJ f{,\z

!E~Ig,n~i'f 0*lli\~..fE:tEw..~1il!rr •~5I:m*~*

z~~ . ITiiftl&PfiJ'Il~:!il:±1;iI1*Pfit'iW<3tNi£J:1iJ J'Il

Kjeldahl ~l<inIJ~' nnPfi1f~~nzp!\JJ~:!il:!!J;~Bm ; I1Sl

Jt, 5Hrr±JjU~IM,:JflIJl1z3::p;UiJ:'I)1liVi*I~±!J~

lHhITiit'iW<li,rililj~z3t:.<\f.J:L:Fn• Qnmlj'fIJnzi!i!)J

:r.t, tE~~lHzI!JHYrJfi1J"zf.1~;'J:it, E!l!:!f:;rN{TffI:9ilI!\!.

¥t1ji~3~~Ii!iI~:t firm~~!i*rYf~~1JJz~1i:tr.I:t~1iiJ: ; TiffJj~

1tlJi'iiiiJJ~l:!Elill tor;M~IJI1 iiiiJlE!iJ:J;J!if ~rr Jfi~1l z'~:!il: '

l\IJnriWI.:!'1 rillkJj)(~Hf1£± 9'ZJjj\10mll:li!ii9i\;\JHtW:

~~1oPfiIillJ~~!i:v"ziiii£J: ; 1ifi!t'IW.uilffrJfi~nz.i.~f:i\

:!il:!!J;1iJiEllmJjj\1:.WlI!:Ji!ii 9i!tM; ltXJH~ 1:.1illJ iiii tg:IJITii

1iliJ~~1i'*fu\* 0!Mi~,%l!!>lilll!oAIiliJf{,\tg:IJ ' illlfr
1iliJ~iii(£J:z~:UllU~1".I ' tJ.lJt1illR·Lul:!E~JlliliJiliUi1:

Q~ 0w:ft 1.816gm ' ii<V<::lElJt1ill E·T AL , ~

W!.1Jl • ITiiI;l.1il!{t[j,liii\JJ~ili1l:t;i'i 100kg oIH"'it (~

=) 0

riI~~~*l!Ilff-'~kltXJ-&~ml!:Jm'~~~

kltXEIi*1ofi:£J:Vtl'!ll1l:t;i'ili1';J'Il 1001<g {tOpi'.JI~ID

'$ , 1&::EJE:!if 0 1I1l.Il±JjlJ;\t'lW<£J:zJflhntW!oc)j(l;p1

JI~P2l]lm l\'!J\\\1Jl~j$j 0ITii"lJl!Rmj;(l3VI0:1f~$\JlE~ i'1"

o1il!{tt;liiiiJl~~;&"JIillJM('fJ'll'.'{,'7-I;I.~m~.A.ffrj;n

• ;lHHEW!lJtT'l1't!;;ftjtlliliJ,1ffi~*kr£9i\iI'iilliJziiIiJ1i~

flJlW; • !!J;T'l1'liliJiiiili&1o !J!.o 1Ji!31'1illJ$\lil1:.4!zJLM!'flI;g

:lJUensen 1981) , 1&;lJ;fii\IiliJ~:8J[((lJiTilljfHf,Ii!ii '

1&::El'itJl!RIJlj)j!f!& 0INJ11:l.111IiliJ'!i:!il:ffilgiBili~1f~'1/Ji'l ' fn

f!&Ji~J-&:fJ[E·TAL ~ R·Lu P2~Jl' ii!H''''*i!Jiff-'
!!\\~l\mkltXz1oHJ:1}.IillJfii(!iJ: ' fEilliHj;J1!lIMi±

tillz Jjj\10m11:1i!iiJt~1illzWl ~ll i!ii~.x* it 0'*i."m:lli\

±LPJrJ;.(51"IE'Iili!iil'!!lilll3 (t"~llin • $ifiilii'illz&lI:l

i!iii!iin';lJ;M!'fl~~IiliJ~~:lJl!o~Jj)(1:.Wl~m~~

• il!(j;!j*lJi! Materon:Fn Hageclorn (1983) lli\m:

*IiJRI)!i)k ' ~Ji~ml±l ' ~lill;{j'~lRf,l@¥I,Vtl~:!il:!i(l;

JlE~Jti~IlRed clover z\i1;~f.J:lJi![;ffliiii:!il: ' TJJJmt10

mjf,lmIDfg!!J;1il!~nJlEH ' (n;lJ;~*~tm~~.llmj(:l]'ij·tA'

~j;j; 0fi!:l&~lillm!lriilil1iJji'iIJnrJ,k f&:i!li:!il:D.±J;NJJE

:lJo

~1tlJi'iJiin~Vtl1l!;'f,Ii!ii ~1llif;j) ~JzJi\i;,* 'l'iJt~R :

!li1l:l;i'lti(l; 1~!i}.\ MJlmOOkg ~ll'$'!ll 1l:t;i'i!i(l;J'Il vR;f,

217.4kg 0 l1<liR*-I~J\l:J:\l.\'ifl'lt&~ 8,400'j(;rrt): ,



)\tl217. 4kg *~~,\;-{E 1.830Jl; 0 lJil:llilllJHillIDJ!llj •

lJiJL~ ~!\*i l2!;.':i:i'lH1iliI)l,Hlli<fi'L,(l-, ifTAL) 'i1t1'f5t

fi·.~••m.aa.~5~ff·M~~••m

~~~JH:ffi USS·ha-10.GO, k:':J€I~H'i'f 240Je; )l.11~

jQfj~,j;:i\i\\0jjjU:mfi. [ill i;)i!IJ( R· Lu) z;lij.r@!JMtliJt

j!j',"J'~fi'i;;>: • J;i.• 'fifi:k:i'l20iiJjiJ,ifilUil 100Jl;~)ilil)'

tum: 100Jl;ljmlTIJ.fjn"E~·""iiJjjRI5·iiJ:l!f[~ o:Ei.

~~~1111~ifi~1:S10,OOOtl~Lf~t1i~*I;, Tlri 6 -7 iJJ

m-ftIiXf!H • mE200-250Jl;ffiWI • :EiJei!l'!Opi«Ji!i

*~ .)\tlT&""iiJj'H~rJ:.[J[~ • j1~7E 100Jl;mi4JJ 0 !lit.

• lJ))\1) 'I'im~ ft1tiJ >\:ITiliE • (II.m~ fflt'filfe{t!}!;&

nE~fl£ 0 4-J;i.il:i~g{m;l1EJ.(*:8:rjfTiif~• .Ql'lm~

MgJlH§1i)l1.t·ftl;!f£~JmL~~ffl~·1 rr-;l1;~nsgUi~t~~ , 111.

h~ """" • J!J( iii'lkfi1itt±!c','J1{jj;j!}Jifr Jalm;'~,11l:fflm'M,';r.t

• jl111nR·Lu f;i, 215kg·ha- I ·.ffi R·TAL f;i,

183kg·ha-1 ,jjTJ 100kg ~'(*1[J'Iif;Jt:· 217.4kg Fi'<

*T'~: 1,8307t 0 :(5(1<tkHg:l6'o I w~JTJi~~Wi;;;: 18.30

5i;. )\IJj1(fill R·Lu ~¥'i1.71/jjb'i=15.74:1 (215

,,,'.',-1 X 18. 3S·kc-l /250S"'-' = 15.74: 1) • 1I0Jiff!n

15.. TAL ~l!!:1.71/JJt'ii-13.95:1 (l83"N">-lX

18. 3S'"H /2405·,·-1 = 13.95: 1) 0 IttJifNl'ii'iTIJ Jflim

t~ l2!J!J(;\it 0

:EiJ!}tJIJiJfJi1iW fill· 1klii!!*i • m• ~I'nE~f/i;*

r<lJIJ(;\itfiSf.1: • ;JJ;,M1,~ : H••IJiJ:iiill • ~1!!·ftg}l;'i.\

lIE· J;i.1kr.li:i'I'JJE~f":*~~Jil (NTS·ha- ') 5tj]IJ:Pc:

:(flt\',(,)10f]];'f : l:jr.~.i1';1.970. -fr.£};"nEJei3.800. Jif

:[ill!S. TAL I:') 2.210 • E. Lu ti 2.220 ; :(f~~(,;!i

j'l' Jil:Qp"J)\'J JV,\f~ 3.939 • ft£;l'liJJ~f;i; 5.769 ' ltfill

R. TAL 4.179. R. Lu 4.189 0 :EiJ;J.':::i(I£(';!i:i'I'ffl

j,iJ;Ii;*~~ (NTS·ha-' ) "Jij!o;. 5J-j]IJ~l\'IJK\2.955.

fr.£~WjE 4.785 ••Hi R. TAL. 3.195. !S. Lu

3.205 (!Hfj;;<) 0 (=JJlJ(lliCt±j}~ii1ibJMji'IIJ11JA1i!:

(kg,ha- I
) 5tlJIJJ~l'jlmG2 ·ll~{r.[}JAnE82. liifill

R. TAL 183, R. Lu 215; :EiJ1<W:~ffNjij~~'I:r/i;

1·1<,:';;:', NTS18.3 Jl;m;c • JIIJlj~9'i[l1±r.illN~Ja

IJ11lli!lfftli!iiHJ'!,l2.9G5. {r.I)J,dJ~I.501 , R. TAL
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3.349, R. Lu 3.935 (.li!.,ft"") 0 <=1:IiJ.Ni' OI!.(r,

~&JnE • J;(1kfilli£1l1nMTJ.j~J;I1;*~ (NT$· ha-')

~llilil~~Ii1ilkr:rrJfIhIlN1i!:I5fiNiftl (NT$.ha-') rom
• )\Ul~1r.1!!i:~11l!iihmft£;lf<i(nEpJ,jlillf;i; 3.284j~ • ;JJ;f,t,

rjf¥'iftlJ;JWi~~fj:l • Pn~IJ\7!,,!1l,lOlt [ill 15.. TAL :fi&

155, .:[ill 15.. Lu f,!)731 0

j;f.-ftJ;(J:f;![~'~!E~:@: • M},~IiliI1E:8: • J;i.1k

lf~{tg;lJ&JJE~m.liilmJif.ID~j'l'imlt;rJi~* ' .f!n

lJiliilill~m-ftjjj);'I'f!liTIJJflhnjjj't:@:• t!l!jlitj±tJi1nE1J •

Ifilll't9FTIJ lflhlltH~1&1.71 ; fEItt fU ffl••lJiliilill~ if,!

-ft jjj);~~!E lilil;'iI J;( 'Mfl:1i!lI7Htfft fmnE lblm1iJrr~it1'E

o

il:i1::I!i'~limffl P,O, ~ K,Oi'l- 100kg~jlitj:ffi:(iJ1i

:i'I'II~!£HN-ftlliki~i*!E~:ffi: (illi!E~' jl!!~ii21'E • jill

J:iili;€lIl' jl!!"f1i!li;€lIl:&.lJiliil\€!Ii) • j!;JirJi'iil~1:j'j

lf~ffl P,O, ~ K,O '* 50kg~j!!'.:@:(iJ11~rn~;;x*tE

• 'I'~~:f£lfe{M1f<i()JEpJ,jJm • jj\tlJiWiiill••pJ,jJm • i&

"E~~ID~~fE'~~~~5tfi~*'~~"f1i!l~

ill:&.lJi1.\1!~illj ~ • fUtB !E:ll:iiJ:Z.l13~ ~ffi~ 'ifil\:

~ (""119) 0

1:!JJ:~*~.ii;F"ljWnEJft'!m~HJi!-ftjjj);j\'[*~~JJ.

tI j;j!!lJi;'&!t.J(J,<!¥. ' ji.2il-'fJC::$: fJliiA±WtI:AA(iJ1i 6.4ppm

~M.HIJ'I' 24.38ppmf'.'iiJ:fl£ • Ittb"eJJE;;X*~'&'Ji\Z

3Z.11SI fN-ft 1@;m,:i'lHIi'ij:fiJHm~i:i'I't!f j]1] T&'JJ! 0 lii!'itE ]\jj11l:

f-'(;~qt (energy 'metabolism) r.pjjji\i1'!Ii:'JJ!)'iJf!;.

WUu1iJj!3i<') ATP jjj't!E (Esp tine 1972) 0 3Z.wJj~

r~le lIYt') j;IJjftt.iikWillf.!iii£ • JifrW,;!iN:i'lHIIM~JH~

j]'Jill'JJ! (Mengel 1979). Lynd ct. al. (l981)tJ.

.'i1.f1f Hairy Vetch ~1!!m~I'nl'l~* ' jl!!J:ii1I\il;:ID: '

tJ:&.IiliI&'(iWjl~f.!it£ (Nitrogeuase activity) j0

&i~'I'JJl'lffl11l:JflhIlITil Jtihll 0 ~'j;-ft ,*';~:l'iX!:.li!. ~;P6f;i;fi)i

~1';AJ)l;ij,':i'l:H~1o:l*: • tJtJUtJiiH:JI!!±tJi1 • '1'li~

)1~I'f (Pnl.1ii'I') )\IJ'I'JlJ;(!!i:J#a~ .tH\~:i'lH-IIii!J'1~ 10

:l*: ' j;J'\!ji~Jl!!iJ.xillI!El'tjI!!J,(~i*5ii1'i 0 ME:I]~~tlf7J~
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Table 4: Effect of phosphorus <!nd polnssium on the growth of LcltcaclIo IctlcDceplwla

Treatment ll Control
Fertilizer Rhizobuim Inoculation

F-value
nitrogen jS. Lu R. TAL

Height (em) Lpk 108.7±4.3 113.5±1.2 IOG.O±G.8 1l1.9±8.1 15.963"

Hpk 114.9±7.8 122.9±4.4 115A±5.0 115.3±7.7

Diameter at root Lpk 1O.5±0.3 10.7±0.3 lO.5±O.3 1O.8±0.3 10.060"

collar (mm) Hpk 1l.l±0A 10.8±0.'] 11.0±0.3 1O.9±0.2

Dry weight of (gm pOl-I)

Foliage Lpk 20.9±2.6 22.7±2.2 21.5±1.7 23.5±1.3 18.894--

Hpk 23A±1.9 21!.O±l.O 2G.3±2.1 25.6±2.4

Stem Lpk 35.2±l.O 39.0±2.5 36.8±2.3 40.6±2.3 25.539··

Hpk 40.5±4.9 42.1±2.7 43.3±3.4 41.8±2.1

Seedling top Lpk 56.1±2.4 61.8±4.0 58.3±2A 64.1±1.6 37.530"

Hpk 63.8±6.6 66.2±3A 69.6±5.0 67.4±3A

Seedling root Lpk 24.0±2.2 23.6±0.98 25.9±1.2 23.4±2.5 NS"

• Hpk 2G.0±4.5 21.0±2.7 27.1±2.2 25.8±1.9

Nodule Lpk O.313±O.06 0.308±0.06 0.382±0.09 O.466±O.26 NS

HpI. OA91±0.13 OA28±0.08 O.556±O.25 0.655±0.18

1) Lpk: P,O, 50kg ha-', K,O 50kg ha-'

Hpk: P,O, 100kg ha-', K,O l00kg ha-'

2) Analysis of variance tests revealed no significant differences treatments (at 0.05 level).

It<J<'Fz±!:pj • fiil:i'fjIE'Uej'!EjjUt<!ff • ;;r;'F.ihi!inl'l!!J;TiJ

IlilJE;kiil:fia* (Jorgensen 1978) 0 *jA!j(;J"'*~

J:B'TilU1Jf.f • MHl"j!!k1'll*l?liiM'rnl'lI,j!~F.i~ , lI-:lEi'i!i

J!ljj1:"f~f!l:.ffliil:*.z*Uf 0

(fi);;r;Ijj] fi~Wrnl'lffl iil:~OFI"l ~\1m l!;!Jlli~~ I!!I jl'j9' f.I

~tN~ jiik~~l!l~xf§ fir: Jt] t.~~N;l!Z5}1rr~:ii* ~/1~

~~il!:% • 4"5tlJij(;l[(uIi\'fii • ~Ri%J;zl.aJ>: • ¥l'
1lI1*:i:m • J;IJ~jl!U:ffl\i:i{;m OWtll\'fr-) :l!iJfBJnii52'i'IJN

9Q. PK jil91E1=fLIJ;?~' 5}5J!j~~~ei~,lli~:JF;'Xili~'4

• ~:It::<:!&;f'l' fflrEjjtf.i5tlfrz r ilif fj',Ckf,i, 0.605 •

2.18~2,906J;.1'Ni"Jllif,,;u r i,u (3&28, .05) =2.95

PK l!Sli'-~I:lt!EJ>:liH~:.m"g.~•• NJ;';j=fl\lJ~HJFg

:itb'l" • I&:ll;::<:1& f'F fflW'1j;f 7Gr,i1"& 0

t'l'~&!JIJ • ;;r;f,i'~':iI!.\;rJljJl'JIl'lffliil: ' ~1JV.\mzmftl!k1'll

7o'!EJ>:iil:j~j!l:.IMtfl!l=~l]J1 , lIoJ11lill R. Lu zilR

i; l!ki'ii70,!EF:lU:J~nr~hi!i'fU},fialll'l1'i-ffi'&\"' ifiiJ11lill

IS. TALUU7Git, • f'iF{E'::.Ifii\i~rnl'lffliil:rzilRi;l!k1'll

/~!i:. :£tiil:kfr!fi!l.i~1~~ f:itm~1;l'~@'ll:i 0 IDfi retiIi*:L1:.
:!'t[J: • 1ff!&iil:r"11~II'ti!ifflr ' J;.Ml1lill jS. Lu Q!i:l1.:!lill

R. TALl¥;ill • 1f1i!ililjli:lt& • iii\;±!i11IIl'l1J!iJl.J!lino

§' , i'ffIWH'I'IIl'lH.I!!J;J.IIH!fi R.Lul¥;fI!o;t:ltrel~illi

'I:Hvn.'11':NJ~1\lrii~Ni;ii'J:z~f.~!j!{J;!); • f,ffhi!iJJl'lJ;.JJJt

i""ililU: ' ;;r;liJr(fl')~'lfilinl'l~f;\j~d~l!fiJ\!t.~ • jAJ;JlI1

!~n:ii:tiilliJ'i;iQ:r-~j;'i·tt!}'i,,(IIl'lllin IJJ ru1zTiJIT1i 0

Q'~!I!~lj fij~ [;Jllii! ~Jnl'lR<Jlliz%!ft ft): ifi*ti5tt¥t

~:G::

BR g-'f,!kiii*u:Jt~itz~J[;(lll ' tt4J1,(UfHQ1fJJI~jill

jj(rill",l~,\IIl'l1kPJ!f,11£ • aft 1.146 gmJl!i1~~iX!:



!jI, • iITil1:'r·f!Ij;!~"neJ:!.!J1I1zllnz'''JI\T-gn;iH'inl.) • j'~

0"rc'!izI£l.I&JltitFJ;'.l\'! !VUll,~ [if. 1'.\ O. 03GGgm. pot-'

• w~n R. Lu Ij1.l.Jf~/f):~O.040gm·pot-· 'iITilj~·ft.

1)!fJaJlelj;!lJ"HJi R. TAL J!JD,O.038gm,pot- 1 • fIl

:mgp{~m?rf 0 ~7t~lpz~l[;.tlilJlJJ:moc I tJ,~lfKt&ljlli

1tli!fJaneli1~JE O.272gm·pot-1 'l1:'N! R. Lu/iJi

fl£f;.\ O.2G3gm.pot-1 •

~M Jones el. al. (1982) ;,,!tHtiJP- • :k"fi.Ii<'

$tt[jjiijW~jjHljj!/j • ;;Pf.!J.Jf:ilinff1i:8: • lI.iiIJf:ihn~i\Z

IJIlJ&:8: • *it'\!\0. tl"I!I,lJUl'liwz ~>\ IJIlJ&:8:I'mirx:;;'Rfffi

lfllin • ~iIJllJ&:8:zlfrhl1iiIJf:ilin:!!<B'i!l{,;:8:'
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(IJ~l7i!(i:li ~lln[!m :tt~'~jH (t ffl~i\'!*:i"i5}I*-J[I{J(fZ

J.:~ ~~ :

';f'lfiJ 6~!r j IllnEm :;~ -;' j 5i~{'i ff): Il'i* J'~~'-J:\ ii~ j~llI£kJf:l.

Jli£ P,~~~ , J~lt}, p~~9111l!!m P~05!Ji! K~O frlOOkg

J!!! Sivaprasad el. al. (19S3);!i,~tJi* ' 51!

,i<iJJe!ill~j!T • ;11; !f:.lr::rl:%Z • 1'.:I?:tI.:DU;~z!¥kJrx~l\t

Iv.~:if!Jt~iffi~&ffi~ 0 Im*~\tr.;Ztii:9.Hm~ , ttH*lOO~

~.li : m.f;i1i'iJHHm~li!f~neIM;JffizmT'irJ:ii'i*L~7}I£tJT~.8:

TnbIc 5: Nutrient uptake of Lcltcaclla lcltcocefJhr./a seedling in Rhizobium

inoculation and ferliltzer nitrogen treat~nent

Nutrient

uptake

K

Fertilizer Rhizobium Inoculation

Conlrol nitrogen R·TAL R. Lu

gm pot-t

b a a a
1. 1<16 1.207 1.262 1.257

0.037 0.038 0.038 0.040

0.272 0.272 0.267 0.263

F-volue

5.583**

NS
NS

r

1) Values in the same horizontal column followed by the same lettcr(s) are not statistically

different P<0.05) by Duncan's test.

~~ : '1~Ii1J~l'ilfJem'@:~HF!{lfiXlli*lt1}t~VrI!11Lr.13~~

Tnb!c G: Effect of different levels of phosphorus and potassium on nutrient

uptake in Leucaena lctlcocephala seedling

Nutrient Fertilizer Rhizobium Inoculation

uptake Treatme-ntl) Control nitrogen g.TAL R. Lu F-value

gm pot-\

N Lplc 1.082 1. 133 1.155 1.185 <:7.58<1**

Hpk 1.209 1.281 1.369 1.329

P Lpk 0.032 0.03<1 0.034 0.037 '17. 33G....

Hpk 0.0011 0.0,12 0.0113 0.0,13

K Lpk 0.276 0.259 0.250 0.253 3.072'

Hpk 0.268 0.285 0.278 0.274

I) Lpk: P,O, 50kg ha-'. [(,0 50kg ha-'

Hpj" P,O. 100l,g ha-'. [(,0 100lcg ha-'
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;fir( , Ij~1tft;'!kUJE t 1J~~:H!KUil ' -rEj-'::'·~:6~H.ll[}IEffl~:

TltJiiJ lfl~n:tJ;w.6"~~3'10J-1~!&.Iil: • Ell ~tiiJ ~!I'iIH9\

1JUl]1'liz3" l£ IliI 'i;i figl] ~MtjEli~ Wi{\11Hz f~ iff·jl; If.

r,;Jf,f!l~ , f;\j:f::",rJJJ;11fil1'l'f!m±Jj"!'I~l]zf;l,\~ •

HJfillmftf'l'~n~9\ia1,11fiJtlHlli ' ~~'fh~II~'fti~

:fill!ll. jffi iiii flli!ll\ i%1R-&l- iftZ1'.:lO:.Ii!: •

~lll':filliajffi iiiiiiJ IJE;!iJj> -&l- ift1/i*Z1'.~.Ii!: ' ~t

U<:!I! iiJllil4lJi}g;jlfillffl 100kg f«~II~fJfffi'£ ; iJijia

lliIlliliaIli1I;il:mJlIJJi;JiWn}jirjffl 100kg f«~II~f4 0

(=)U\ i>\± tilllMttrMf!-&l-j/OC j!1i*Imll!l~ J'J 1& ' fii\

lJ'1~:!ll:ltJlfr ~n ' J;I.mfill Ell '*' lJll:kf;1mU\ I,P$: '!>f:ilj jjIl

Z iajf:@iI\\-&l-iiii~H J;jl) lfr~n:ill:1a: i'ili ' m1~J\Il i\HZ

16.23%, ;lt1kmm:fill;Q~~#}f'i~\\'lJ::l~'iIHf,!;J

f!i(llHll'I',c,. (N ifTAL) !Il\U\zial:'tililil\\;§tiiiiV.li±

!J¥lfrIJn13.79% 0 1€·lIVM<lJfr~n12. 25% ' hiH~~"II~JIT

~n6.15% 0

~!ll.jffiiiiillil~-&l-ift~1'.IliIf«fllin'~lll':fill*~

iiffijjlllIHilimJ}'imiljEf«.Ii!:,lli'.'ii ' 1iift 1.816 gm , ;tI;

1k:ll'omfill NifTAL !ll.J1tim, m1iift 1.737 gm'

li~f~&}l;<,UI~~1iift 1.420 gm , 'i'lfill~i\n~'fjlnJiJ'i

1.568 gm 1iift ; ~s:5t1flWf.[ , f1<1kfJ1:lliIjEfii\

52.70%, 50.42%' 41.22%9\ 45.52%, J1Iiff-lll'

:fillziat.'Jiiii~' ' ;It~U<i1t'ZJjj(1'.!ll.f.'JiiiitUE ' ItJ:IJi

:fill!ll. jffi iiii iiJ lfr illi~-&l-lIIJ: l£~lH!1!!nen 0

(TV'E'~ illi}g;j IiliIjE M;!~.Ii!:I'Jrrnzlll'~.m ffll)i\}jirj

fflffi·&;.Ii!:f~~fmll~z'l'ifflrlimt,llt;pf!!i'Eiql , lllJ~

W*~ir.fojjllz!ll.jffiiiii' ;It!!!iEi/llti'i=15. 74/1 ,

mw NifTAL!ll.1I11iiii ' ;ltl1i1Ei/!it;pf=13.95/1 •

~~tlii}g;jlf~fflfijllm~ 100kg ~~{ 50kg fMiilli

~R-&l-j/OCi'li;tzil'1i1'.~ , J1JlI!.'Mill:i<[ , J1JlHlli:il:m ' 'f

~frU:W:JNJtl;\ , llt£1t~~w.m:~$ZftH1iHlH*lrn~tl[];!l:: ' illf~

~TlliI(m)~m~m~~m~'fJ1li~,m~~}jirj

100kg liiIl~U<*t!1 50kg mliE 0

ftl.!il.H llilmjffiillz :11& IiliI fj(\ fiEn ' j;I/;iJtjEInWi

;,~r.:]ZJ< linl&ll:J f.H~ , (1')'5:j'IJ Jl;'t:JJ;1jj'i12~ 'j' , im

:1:jj~nB:J1L filJ ~r; 0 i'&-{EfU{f .:l:J~i~ uz f\rr if!fa:n:a rrill!4rh~

tJ.fi~T$lflijE"iiT !~;f;~Ji;rt r.'i I yx;ti Hir~ If!r1i!ij,li"f lft1Jn(i;if

Z II/til'!: ,'11: 0

v'\lI3HH;lfxi'ii;tl£:W:.Ii!:' ~,(~[;'ij5EliJ:' );X&1t

~Jl ii~}JE9i! jR;I1i'1 iI{t1,(llf[:jy) Y:~J1~ JfJ1~il~~1* 'ffi:{illmff:7

i1!zJj>-&l-lik ' 'fflliiiJJfl~nil.1i!: ' jJ.!~a!1!!n~l] , .11

fITJlI#iiJlfllm:t!:£:ti&Ei ' :!t;ltJ:flJ)ljj)HIHlH*@~tR:I

W:3 Ii!Emil fmJ;l1M\;lliIlftf~1}!~1n~Ji!: iiJITziZi~ 0

&~tEfi Iii±!1!! iJijill~ fj(\JB~n iili.li!: zJll-&l-j/OCttIili

~ , ~;U;IillIililM¥;j:fill~M}jJD.*I:z;lql:[J·~1 ' ilii!j~JJ~.w,

IMMiliJijrm:9<Jt!J~ , Jitfillf;\]fr,@ , ~iiJlfl;l'~Jlj(Ei 0
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The Effect of Rhizobium Inoculation, Fertilizer

Nitrogen, Phosphorus and Potassium on the

Growth of Leucaena leucocephala in an Alluvial

Sandy Loam Soil of Eastern Taiwan

Wei-Er Cheng Ta-Wei Hu

English Summary

Tse-An Sheng

A greenhouse pot trial was conducted to detect the effect of Rhizobium inoc­

ulation, fertilizer nitrogen, phosphorus and potassium on the growth of Lelleaen.

lelleaeepilala seedling.

Four nitrogen sources as fertilizer nitrogen, Rhizobium-TAL (TAL82, TAL1145,

TAL 582), Rhizobium-Lu (Lu 15, Lu 66, Lu 193) and control, and two application

amount of phosphorus and potassium (50 and 100 kg per hectare), were arranged

to establish a 4 x2 factorial experiment in randomized block design with 5 replic­

ations. Seeds were inoculated with Rhizobium peat inoculant before sown. Eight

seeds were sown in each pot with 6.5 kg air dry soil. Fertilizer was applied after

seedling were thinned to three in each pot. After four and half months, the seedl­

ings were harvested, and soil and nutrient of seedlings were analyzed.

The results of this study indicated that:

O! The growth of Leucaena leucocephala seedlings were incseased with the appli­

cation of fertilizer nitrogen and Rhizobium inoculation.

(2! Height and dry weight of Lel/eaella lelleaeepho!a seedling with Rhizobium

inoculation were equal to that with applying 100 kg fertilizer nitrogen per

hectare.

(31 The nitrogen fixing capacity of the selected Rhizobium strains used in this

experiment were higher than those indigenous Rhizobium in the soil.

(4! Dry weight of stem. root, nodule, and height were improved significantly in

high level treatment of phosphorus and potassium.

151 Inoculation of Lelleaella lelleaeepha!a with Rhzobium instead of apply nitrogen

fertilizer, increased growth yield and soil fertility, and also the income of the

farmer.
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4,189

3,205

3,935

+731

l,32B

642

2,656

1,283

4,179

3,195

3,349

+155

1,328

642

2.656

1,283

Rhizobium Inoculation

R. TAL R. Lu

Fertilizer

Nitrogen

5,769

4,7B5

1,501

-3,284

3,939

2,955

2,965

+10

1,830

1,328 I,328

642 642

2,656 2,656

1,283 1,283

··· .. ······· .. ·· · .. · NT$. ha-1 .

240 250

Control

· · ···· .. · · .. ····NTS. ha- I .

1,970 3,800 2,210 2220

Ptt~ : tRjf,iiljJ~rillll.tii·&~ir~'-jJI';JBzr,li;;jq'l\JllI:fH'; JH-i
Appendix: Eslimclion of the cost and benefit of Rhizobium inoculation

and fertilizer nitrogen. phosphorus and potassium.

1) I, 2, 3, 4 ~ziljj'I'

2) I, 2, 5, 6 ~ziljj-l'

3) J!lI:wjf±JJl1jfrJl:ilmN:!iJ:' Jti1*1}fi'Njij,J):iili:m~~ NT$lB.3 ~I'n:

4) t.J.!& fi,: g-~IQl~ 'I"J!;j iili:*!f~z it!:·.m~ l'U",,;Ul:i •
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1. mfill~J

2. lj1:wi (N 100kg ha-1)

3.jJ@liiIlitHiY< (P,O" 50kg·ha-1)

4.?i<\·(tj'l' (K,O, 50kg·ha-')

5. j@,iili'iJ\T:iY< (P,O" 100kg' ha-1)

6.?MtilJl (K,O, 100kg·ha-1)




