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SUMMARY

A gtudv on soybean nodulatioh nnd'nrtificinl'inocuiﬁﬁion
is corried out. ' : o g
"~ Several strains‘qf‘rhizobiﬁ with different Nitrozon-fixing
capaoity (for soybegn'var;QQ) have been isclated from root no-
dulos ef sovbeen growing in Jezjokarta arece. )
Tosts en the cffocts sf artificiel inoculetion on'soybean
yer.29 concluded ¢ thet soveral factors affects the nodulatien
and the success of aptifisial ineculation (o.3. orgenic and in-

ersanic fertilizers). _ ,
" Aptificial insculetien usually onsure earlier nodulation
and better noduletien if the soils were deficient in rhizobia.
E Even in seils where soybean were usually grown artificiel
inqculntion'showcd*n‘g00d~effcct : the nodulotion of the ino-
culated soytean plents were much»bot}e?.thnn.tho uninoculgteg'-

' enes. i s Far e N % -
In this study the possibilitios of solecting glghly gffeq—
tive strains of rhizoboes from locnl streins is indicated. =

It scems that the socio-economicﬁl%factorqsrnther<thng the
technical ones which 1imited the application of qrtifi?ial'ingr'_

‘culetion in this country. & &y -
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LS RINGEASAN . .

Ponjolidiken janq dilakuken ieleh  tentens nodulasi dap
inokulnei sensadje pnda kedelai ver.29. " . o

., Didalan ponjelidikam ini dikumpulkan deto stembahon dapg
penjolidikan-penjelidikan Jen< porneh dilakuken aleh De JONGH
dan TOXOPEUS, . i
Didnlam membehas hagil penjelidiken ini hesil penjelidiken vy
ru tentene arti perdintilen eker pede kedelai oleh WEBER (U,

. 8.A,) teleh dipakai pula. - R Tl L S T I
Didalem penjelidikan ini penulis telah berhesil mengigo-
legi beberapa strein rhizobis jans berbedn dalam kemampuen. pgp !
nembetan %2 dalam essosiasi symbietis denzan kedelai var,29, -
Strain-strein tadi diisolesi deri bintil-bintil akar kedelai
jeng terdnpat didaereh Jogjakerte. Koneiken kader U tenaman
epadn umur 6 minveu) berkisar disntera 1.41 - 8.58 nilligrem
per tamaman., ¥ T £y
. Penzudjian terhedep kedelai ver.29 menjimpulkan bahwa
benjek fakter mempengaruhi nodulasi dan hesil inokulagi-sengs
dja. Misalnja terlihat behwe pupuk erzenik besar penzaruhnjo
peda djenis taneh jens dipakei peade pertjobesn., Nilei perbin

;?102 eker pade pengrunasn pupuk organik dapat naik dun. kell
lipat.. . . g , ,

Djugn dapet ditundjukken behwe inokulasi-sengndje menjebabkan
perbintilen aker jgng lebih awal dan prda umumnje memperbaiki
nilei perbintilen (nedulasi). o _

Pengudjian lapenean pada tanch jong telah mongandung rhi-
zobia menundjukkan adenje pengeruh inekulasi-sengadje dengad
strain-strain offektip jang dapat didusn deri mendjadi baiknjo
nilai perbintilan askarnjea. , ‘

© Delao penjelidikan ini djurza dapat disimpulken tentang k&
- mungkinan memilih strein-strein effektip deri strain-strein
rhizobin jeng ada ("local strain"), '

- Fakter-fektor jenz perlu dintesi untuk memunckinkan prak-
tek inokulasi-senzedje setjers luss mun~kin ledbih versifat
persazlen sosio-ckonomis deri pada personlen tebris.

Pantinonja medulnsi jans baik depet disimpulken dori ho-
; s1l penjelidikan WEBER jongz menemukan dbahwe ponamba tan Y jang
- baik prda kedolel dapnt memenuhi kebutuhan N tonemen janz bOT
kiser dientera 1 - 74 %, = . \ N : o
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DU CTION

“  Several Teperts indicated the importnnoo of soybéen?ino-
culntlbn with rhizobia in' some pnrts of Jova (Indonosip) (TO-

XOPEUS, 1936, 19383 Do JONGE, 1941, 1943).
Do JONGH found that in some arons tho goils wore deficient

in Ehizghinm_igngnignnrstrnins, the specific root nodule bacte-

ria for soybeans. .
_

KELENY (1959) roported vlso some responsc of srtificisl inocu-

lntlon on. soyhean and othcr lezumes, cropq in somc soils in this

country.

However no prvctlco of nrtlflclnl ino
The soybean plnnts were . 1odulotcd by

some were effective

culpt1on werc done by the

farmers in this country.
n“tive stralnv of rhlszln in the soils,

L]

strains and some were ineffcctlve onss.

Artificisl inoculation with highly e

gure effective nodulatlcn, gince
odulvted by effec-

ffoetlvc streins igﬁ
desirable to en a hizgh vpln of

nitrozen can be oxpected if thc pant werc n

- tive gtrains of rhizobia. - ] : :
WEBER' s experlmente (1966) concluded that ‘there¢ is no known

stltutin" commerclnl nitrOﬂcn for nndulc nitrozen thet

woy of sub
Psc in soybcan yicld pnd thot

11t in @ signlflcant 1ncrc

will resu
T n1tro~cn nrc requlxed to sub-

more then 3
stitutc for 1 pound of nodule n
ound thnt the nmount o)

poundq of fc*tllﬂze
itrozen.
£ nitrozen fixed symblotically

pounds per 2cTO (1 121 ‘%o -

ns rpnﬂod from 1 to 142
that is, l %o 74ﬁ of tho N up-

by soyben
159 182 kilograns poT hectnre),

take respoctlvoly{,
Effectlvc nodulptlon is thcrofdrc

soybenn production.
In Indonnsia Frwners slmost nev

‘gen for thcir oybann crops, 80 thpt tho nit
the soil and fronm the oir if the plent were

ero dexived TTOD

n opjor gconomic factor ‘in

er used fortilizers nltro—

rovon of the plnnt=

Scanned with CamScanner



1041'

Ve

nodulotod. - - T
'“he purpoao of thia atudy 19 ta aot ndditionnl fncts for tho'
avaldkion of tho status of soybonn inoculntion in, IndonOsin :
Since most of the dota on aoybonn inoculntion wero dntad
back to 1941/1943, ndditionnl dnta wore collected for rogon.
firmontion, Tho_mqst crucicnl problem which heve to e Conpie

dored before prdcticin artlficial inocu!atzon in 1nrgu 8calae
is the mess produoction of 1nocu1ant.

Experimonts oaonductod by the nuthor cf this peper indi.
cated that rhizohin culture is easy to propare, nlthounh with
 the most simplost apparntus (JUTON' 1968) : g '
The- preparation of lesume-inoculant heve been studied by othur
Taseareh workers in thig country (NEWTON, 1961; WIRJOATMODJO,
1964). With the present fecilities of tho laborntory of Agric.

Microbiology in Jogjakarta it is possible to produoo rhizobia
inoculnnt in lnrgo scnlo.

MATERIALS A OD

1. Inolation of rhmmﬂnnnmumm
and..i:za-

- Rhigodbiq straing nere isolatod from root
soybeans by the uaunl nathod
1928),

Two ‘kind of nodin werp

nodules of
(ALLEN 19533 FRED & WAKSMaN,

used: mnnnitol-phoahpto azar and
yoast~water mammito) agoxr. . :

. 5
ell {solatoed colonies with rhizob}a charactoristios
wore solectod from the isolation

Plates and roieolated 12
n socond ong,

1 ( Tho ‘1solates nore thon\trnnaforrod to hanar-
slonte (yoast-wator monnitol agar), Each pure culture

t:un obtained was furthey toatad for 1ts nodule forming
abllity and for 1ts nitropen fixing capncity. Sceds of

\!I
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soybenn var.29 wore used for these éxpsrimonta'lTAll gieéh oy~
lindors £41led with river sand plua modified Crone solution !
(NitrOﬂen free). woro usod for testlnr the nodule formin .nbi-_ :

; Tho
sand and the culturo solution wWOTe storilizod separataly by
the usuel method.

Exaningtion of the nodules on the roots were dcno vfterAr

lity ‘and the nitro: Ten fixing oopacitv of the isolotes.

throe weeks frowing period of the aoybenn plonts, while the
Nltrogen ana lysos (with the conVentionvl Kﬁcldahl method) of—

tor six weeks.

S

2. .hs_giipot of nxtxfﬂclpl,inoculation op qovbean nndulntion ‘
The purpose. of this exPerimcnt is to know the effoct of

.artiflclal inoculation on. tho numbcr of. nodulcs and also on tho
quelity of the nodulation..
- Forty pots filled with rhizobin dcflcient 5011 were. usedi
twontvy of them were plented wlth 1noculated secds while tho'

others with unlnoculatod ones. The soeds were a$erillzed first-
inuteg and then washed

ly w1th mercurlchlorlda solutlon for 5 o
several times in runnlnﬁ wvtcr (steril wator) lho 1nocu1atod
060 rhlzobza 00113. ' e

geeds contained about 100, )
vrow1nn perlod the nunber of nodules

After three weeks of

were counted and nodulotlo
0 to 4. A " rqtinv 1ndlcated clusters of large nodules vround

"o rﬂtlno slfnifled no nodules.- Ectlnﬂ w e )
Bummr pnd CURLEY, 1965)

n wvs roted on an arbltnry scnle from

the tep root, o
Mo and "3" were 1ntormedlnto (sae

- s e ax BB Ws Ga @8 @F

+) T d i £ the soeds was 08 follows :$
ure of jnoculation ©
> et ZoT slvnt culture wore sus-

R cells tekon from tho a:

pziggglgn :tcrll o water containing 6% sucroso, &nd then di-

1uted with the sone aolutlon to mot o final ccnoontrction of

.100 000,000 colls per millilitre. O.1 ml of this susponaion_ :
08 then mixed thoroughly ‘with 100.geods of soybean in ste-

'r11 petridish. Ihch seod 100, 000 cells of rhi- -
ZObia ® 3

will recoived
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“tpoy opaTh; from each others formlno a quadrnngle. Two  op
0
tho holes 1n every pot were then plantod with 1n°°u10tod

 ter 4 woaLs growing period of the plnnts.

4,

f o ; .
as followg (a) plus compogt ( 1 ton par hectarc ), (v)

(Pot prerlmont III)

P
- e

Ehﬂ_ﬂfiﬂﬂi,giv;noculntod goeds. t "7" 1 -j.;u.“ ot
nlnnted dn tha 4000 pot (Pot angldﬁxuxi_lli.\wh,
Larso pots woro used for this °xP°r1ment, fllled

rhigobia defioient soils. A‘glass. tubo was plonteg. at th '
ovory pot. Four plant holes wore digzeq ak ot
Gqﬂi-

centre of
dlstant from tho oontrm, so that 'the holes are 15 °0nt1m

goeds | (soyboen SOOdu_ var. 29) and the two others Wlth whi:
1noculnted Qped. Tho ‘glass tube 2t the. centro of each pot
were used as a dnv1ce for wnterlnﬂ the soil,. 80 | that Bur.
face stream of water can be avoided durlnv the experiment

The number of nodules were counted and reoted ge above af

The effect of various trentment on;aovbepn inocnls ﬁ] g

Pots wore fllled with soils whlch contain séme rhizo-
bia according to prolimlnory observe tlons.-

Four kinds of treatmont were applied to tho soils be-
fore plenting the sceds. Each treatment conszsted of 60
pots in which 30 pots were plonted with inoculeted seeds <
and the others with unlnoculnted orios. The treatments were

las
plas sulphate pmmonlv (1 qQuintel per hectare), (c) plus

Nodule |
K5 g;tcouztlnq- and roting ang Nltromgn pnalysis were
e
bor of pO: weeoks 8rowinv period of the plants Tho nug-
S .
vwere countag oftor 14 woeks growing period.

¢
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5. The effect pf;qrggpig;mgte:inl Qn;the<nodﬁlatioﬁfof soybean"H

Pot cxpopinent TV
W

Or"nnlc mntorinle woro sivon nt the rnto of one ton per

hectere. Three kind of orzanio mntorial wero used in these
oxperiments . .
' compoat, COW’ mnnure and. hor;o manuro,
There are 8 kinds of trentment, each treetnont conaiatod
of 5 pots (&) ‘plus compost, seeds 1noculnted (v) plus come
post, seeds uninoculuted ( ) plus cow manure, sceds inoou-

lated, (d)‘PluS cow manure, seeds. nnincculated, (o) plus

horse na nure, seeds *noculnted (f) plus ‘horse mnnuro, segds

uninOCU1ﬁt0d”’(g) nothing -cdded, soceds. 1noculatod, (h) xO-

thing ¢ dded, sceds. unincculated. Lfter 4 WOOkS»”rOWin” pe-.

wiod the number of nodules were countcd and the nodulatiog{

were rated ns above, ' : '
: Sl ' F e e AP : S - 1

Inaculation of field cxown goybenn.

Pwelve rows were esta

" pumber of nodules

planted in TOWS in this‘fiold,trinl.in

The seeds were
wore. .

ablished. The plants in the rowa
ch others and the d1stant bot-

20 centimetors apart from e&c
ore 40 centimeters. The TOWS were - numherod fron 1 =
a with inoculr-' '

with o0dd numbors wWere plnnte
29) and row with eoven numbcrs with ' é

ween rows W
to 12. The rows
ted seeds (soybcnn>var.
uninoculated geods.
After 5 weoks éroWinr

fully and then washed seversa
were then count

period, the plants were ﬁlgqed care-
1 times in running water. The

ed and the_nodulntlon rated

as abovoe.
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ND DISCUSSION,

% can be iaoln ted
; ains of rhizobis fron 4 Soy.

ral gtr .
b Tpe isolates wore copable of fomlnf’ Now

lo8.
29, From. tho ‘nitrogen anelysig op th

nn vale
st tho nitrogen conbont of the'plang. .

1 to 7.84 mllligrpm el
culrnt. Strain rH 15+)

poan rocd nodu
dules -on Soybc

45 found
plnntB %
eronsed bctweon the ronge of 4

| nlnnt uging theae strains E “ino
_ ‘$ron” our” culture collcction in the lﬂborptOry cﬂuaed
Kon fr

the' hl"‘hC‘S‘E inerease (8 58 miligram per ‘plant). These anps

lysis were avorage of threc anﬂlydns of the plants tpken
from the sand eulture et the age of 6 weeks. -

Thus the author found also that there are oeny strams of
rhizobia for soybesns ( In this cnse for soybean var,29 )

TOXOPEUS (1936) nd DE JONGH (1943} reported also that 89..

verel strains of rhizobia can be isolated from several soy-

",boan plants in Jova.
Ono result of TOXOPEUS experiments indicated the pre-

sence of a very ineffective strains of Rhizobium jnponjoun,

.wh:.ch he ronsiderod 88 a ppreqltm stroin for some soybean -
vnrioty. Thus it seens that the poss:.bllltm existed to

) seleet hizhly effective strmns from local rhlzobia strains
in thls country. P
The' introduction of nay varicties in new areas should

bg
. :ccomnnled also with the introductmn of its hi""hly
eifeotive microeymbion’c ( Thizobia strain )

Number of the G g -
rhi .
Lab, Agric, Micro§0bia otrain from the Culture Collection

University 1ology Faculty or Agric, Gadjeh Made
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(.__tmnximsnl.-

The rosults of thin oxporimont are prosentod in table
I. \
- Tadle I. “ho offoct of art. inoculation on the number
and quality of nodulation of soybean ver. 29
(Pot oxperiment I),
Tabel I.(Penzaruh 1noku1831-scnpodan terhadap djumleh

den kwnalites perbintilan pkar. pada kedelal ’
var. 29 (Pertgobnan pot I) |

--—-—--u-----.—--—-’ ------- _--—--—-—-—-.-—-u- —————— - = G We W e B9 S a0

Treatmont of ! Number ‘of !Number of {lumber of 1 Averaze
@he seeds plants exa! nudoles tunnodule- ! rating
! mined = ! 1ted plant !

(Perlnkuon . '(Daumlnh toL(DJumlah | '(DJumlnh '(Hatn ni—

terhedap bi- !naman jeng !bintil a akar!tenonan jz1lai per-

djl‘bidJl) tdiporiksa) ! .., ltek ber- 'blntllan)
| ! & tbintil ekar

. : A ! : N R S t © i
Uninoculeted t 50 ! 93 t 31 t 0,52
(tpk diinoku-! ! 1 1 :
lesi) ! 3w ! -

‘ H ! ! B }‘ ‘
Incoulsted ! 50 ! 356 ! 2 t- 3,00
-(dx1nokulosi)' ! ' ! . \3

! t A
== =“=.-=.-===.—:===$====::=====’=...==..=...=:= =

:t:::‘::= ::—::::::a::z::ussc—::sa::

A conciﬁeion cdn be drnwh thnt nrt1f101a1 1nocu1pt10n
the number of ncdulos produced on each plnnt nnd

nlso o better nodulation. 8 dlrcct contact between

. incroased

resulting

tho seeds and the rhizobia is necessary. tn ensure Dood no-

dulaticn. These results are in pﬂreemcnt with provmous ex-

periments.

3, Pot oxporiment II.

The resulis of this expéfiment are presonted in table

11,
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Tadle II. The effect of 1noculnted sceds to tho uﬂing"
_ lated ones plantod in the snmo pot (Pot expo_*
o ment II). - u
Tabel II. (Pongnruh bidji jong diinokulnai-aongpdjp Pl
- hada anz tidak, jang ditrnam dalam pot Shitg.
anmng iPortjobnnn pot II).

S=Eapameanasuns =s=tnuanﬁaza.=nzu.—n=#=—=.—======= ﬁﬂﬂ”nﬂﬂﬂ. == —ﬂ"'gaae“

Troatmnnt of the!Mumber of ! Number of tRetio noduln-'bvernpo

seeds - 1plants -ox=! nodules !ted plents : 'r”tlng
~ -+l amined - - !unnodulpted ’
g plents !

(Perlakunn tor- '(Dgumlnh t (Djumlah -’(R tio tonam-!(Ratn?pi.

gibintilakar!en berbintil !lai per.

hndap bldji ) 1tenemon J
fer 'dlperiksajf- lakars tnn?man'blntllqn
WAl E A | 1tek berbintil!aker).
) f!"" _" ! G 'nkar o i !
Unincculated ! 79 t 158 7 f 29 : 50 1 0,49 © -
(tak diinokula-!" T RS 1 s T -
si | s ! 4 i
, ! ! g 2N s
Inoculntod ! 65 ¢t 587 1 55 ¢ 10 . P - I
(@iinckulasi) t . £ - g e g
' 1 ! !

- - - b R - L R ]

Nb effect of 1noculntod seeds to the unlnooulated onca
can be cbserved in this experiment. Under these COHd’thHS-
the rhlzobln did nqﬁ dlsuom;qgte through the 3011. \ﬁlthough-
the plants were only 15 centimeters npnft'frbmreaéh'cfhers'no

direct or indirect effect can be observed to the nodulation ;

of the plants grown from the uninoculated seeds. “Since = the- ki
prlants were oxamined only four weeks pfter ylinfing wo cnnnét ) |
~ know wether there will be any offect after longer growing pe-
riod of the plants. But it is clear from this result thet ar-
tificial incculetion will ensure oarly nodulntlon.,Thus inocu-
1ation with highly offective strain will start an earlier ni-

trogen fixation, as stated by previous rosearch worker also.
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4. Pok_sxperiment IIL.

" The resulté-nre,ﬁrésonféd in bobel IIL. .

Pable III, The offocte of sovernl factors on art. inocula-
v 2 tion of soybean var: 29 (Pot oxperiment III).,
Tabel III.(Ponearuh beborapn foktor torhadap inokulesl se-
ngndjn pnda kodelail var. 29)(Pertjobann pot v).

Treatment! treatmont! ‘1 + , ¢ II ++5 s
of the ! of the lecccocaa- rrcmcecene e e emem— ] - —————
goils ! sceds  !Number of !Average !dverago NiNumber of

! ~ tnodules ! reting- tcontent !pods for

! - ifor 25 ! \ ‘1in % dry 190 plants

o ! . lplemts 1 lmatter 1 - .
(Perlaku!(Perlnkuan!?Djumlah 1 (Rpta®. nit (Kadar ¥ ;(qumlah
an thd, ! torhodep !bintilakar!lei per- !delam % l!pclonzan
tanch). ! bidji)  ltiap 25 tatbintilen !berat ke-!tiap 50

el £ e '!‘nahnn§‘Av! ekay ! ring)-fltnnﬂman)'

-

_ luninoc. ! 187 t 1.59 ! 1l.44 t 521
t(tok aii- ! T o >
!nokulasi) ! ! ! ! .

- ! inoc. t - 386 1 2.20 ! 1,73 t-. . 98l
1{diinoku- ! ' ! : ! !

! 1nsi ! ! ! 1
! ! ; ! ! - 3 :
plus ! uninoo. 250 ! 1.84 ! 1.97 L 159,
composta!(tak diino! ! 1 ‘ 1
++) ! kulesi) ! ! ! '
' NS P L TR ' , ! o
‘ -1 inoc. ! 564 to3,07 ot 2,00 2508
t(diinokula! TR TR : - 1 = 506
1 gi) - ! ! oy
! R ! e R |
plug gul! uninsc. ! 202 1 1.68 ! l.66- 1 926 -
phote  1(tak diino! i b S crofod e
gmmonie ! kulasi) ! ! i ) i :
patr) Y fas™ o iy iR O O A i A J -
! ino¢. 1 426 1 2,5 t 1.89 ! 1119
t (d1inoku~ 1 | !
1 lasei) . ! ! E é

C e

Scanned with CamScanner



S e+ st

o S L e e e
et o ¥

12>

- resulting

- on ensure food nodulation. F

plus sulpha-! uninoc. 201 ! 1.6%
to ammonig - ! (tek-diino
and dubbel- ! kplnsi)
suporphos— 5 tnoc

to +++++ noce.
i 4 '(diinoku—‘

R 1asi)
| :

s:::acassz_-==-_== =

558 1779

[
. - <
O
.\Q ;
;,.-—-.-—-0*'""'"“'

1]

R

I}
1}
ft
[
it
"
it
i

=zaz=sss2zgs EE=E=an ."===a=ag

".-.o--u.qo-'s-.-—.'-'
: ; w

.-,

D

E) AnalV31s done after 6 weeks growinz perieq of
the plants (Anallon sotelvh tnnnnan berumur 5
: mingzu) y
g £ : ++) Analysis done eftcr 14 wccks growing perlod of
e the ple ntS‘(Annlisa sotolnh tpn»man borumur 14

e

) ' mlnr@u) f'

“$44) One ton per hectarc.
++++) One quintal por hectare.
+++++) One quintal per hectere,

From'tﬁese results we found thet artificinl inoenla tlon'

an increase of the Nwtro#cn content of the plent

and. also the number of pods increased s17n1ficant1y. from the

noduletion rating can bc concluded that ertificipl incculati-
rom the results can be concluded
elso that the soils were low in nltrnaon and
pheto. Cempost give the best results in

uscd for these oxperiments.

nvallable phos-'
this type 0f soil
The" stlmulnting crfoct of comnost

due to its mlnernlAcontenta such
as N, P, K angd also tracc elementg, -

Or orgenic fcrt111zor noy be

Thus to increase soybean

Yleld neny facters must ke alsn COHSldgrod besido thd uge'of .

appr&prlate strain of rhizobig. T
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E g e _ R T
" Tebdle IV. The effocts of orzanic material on th
tion ef soybean (Pot experiment IV) +
Tabel IV, (Penaruh bahnn organik terhadep nodulesi(per-
. ~ bintilen akar) kedelni (Portjobnnn pot ). *

O G D W S W e S0 S0 e T 0 S0 B N SN A0 Gn VO B0 Wh S5 wh @6 4% TR W0 BF NE BT G 00 GID 68 e b BB B 40
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From tho reqults,cnn be concludod thot the number af ﬁo—

dules 1ncren°ed atout twice by nft1f1c1n1 1no&u1 tion only,

althougq@tho soils harbhor sufficiont rhizobhia Btrnin°
From the nodulntlon rvtlnq is indicntod thet the qunllty of

-

~the nodulntlon can bo 1mprovod by Prtlflclﬂl 1noculption.

it GENERAL DISCUSSION AND CONCLUSIONS.

FTO“ thebO OXpOrlment can be concluded ﬁhnt’a response
- ] of o t1f101(1 1nocul«tﬂon on qovbe:n 1s 1ndlc 1ted althoudh the
soils used have grown soybean often and harbor aufflclent 8oy -
beah rhizobia, In mhny instances ertificial 1nocu19+1on gnsure
r good nodu1<t1on of thd‘,o?boan plants.,

}hc dissemination of rhizobia throush the soil seems ve-
Ty 1ifit°d oxcept under certain moisture content. It is clear
that direct centact beuwocn the root of zerminated soytean seced
with its rhizobia strein will started ecerlier nodule formatlonr
and that means an early stert of nitrogen fixation.

If one comppred the reuults of these gxperimnents with the"i
‘ones reported by previous rooe arch workers in'bb§he N 1nocula-5q %

tion in Jnva (TOXOPEUS and De JONGH) it"seems that. the role of

Ve fe

J ;
a nitrogen flx(twon in 1ncrop51nv the. Vleld of oovbevn 1n av( ~

'(Indonesin) me y not be overlooked. »

/ The soybean plunt derived its N from the soil and from .
about 20% of the plant ' N wes fixed

- - ‘q
the air. Under high q011 N,
0il N was low 66h of tho(

symblotwocply, but when the ava aileble s

cir derived (SEARS and LYNCH, 1951).
study wos dono by WEBER (1966b) using no—

to evaluate the
Fron "WEBER's

N was
L very intensive

7 beoan isolines
dulatinz and ﬁOﬂHOdUlutln 80V

on (symblotlc) by soybean.

magnitude of N fWXutl g 4
concludod th<t : ) ’ : g : ﬁ
' ue
d nonnodulrt1n~ isolines offer 2 un%q‘
rolationShips.

expcrlment is
) 1’10(3111{"511‘1<T an
tool for mea surlnv gymbiotic

v
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To"ﬁof a aenernl plcturo nbout uoyboan nodulﬂtlon 1n In.
) 3 P S

donesia we havo'to'q

in this country.- . | N Ty ,
: 7 e . . o s \n'

Thore are two main pattern : (n) an 1ntenslve.cqltux,’pgttern’

& v

(p) an extensive culture pattern.

In the 1ust mentioned pa ttern the soybean%§eéd‘is SDWU_judt~
bhafore or aftor rice is harves ted without any soil tillage
(De VRIES, 1932). .. |
Under this very extensive culture pattern it is difficult to
ensure o high yiold,‘Thé yicidvis-nbout 155« %5 quihtnls‘
per hectare. If the sced contain nbdu% 34% protein (Qquiﬁé-

1onﬁ~to 6%,N)3 thgn 1,5 = 5,5 quintﬂlv Gry'séeds cohtoin‘n-

“bout 9 - 21,5 kilograms N (e qulvnlent tc 45 - 107.5 kilograms

sulphate ammonia). Thus -z depletion of 6011-N will be the re-
sult after ﬂ“ybe(u crop 1f the UltTO”OF leWH“ apparatus

(root nodulns) ydid not work . 0ff1010ntly 'or if no ‘Nitrogen

fertilizers/for thelr _soybeans as are other crops. Soybeans

ELTONG. on rice f1°1ds usually beneflt from the residual of -

feots of previous nppl1cntlon of fert11 s, n ks extcn'

sive culture Pattern one cennot evoluntgg proporly the pene-.

al effecis of ﬂrt»flClnl 1nocu10twon
tion should be con°1dered as

fici .
frtlflclal inocula-

f o 1nt”n€1 “ication fnctor. Thoro=
ore 1nton91f10rt10n in: ooybeqn oul 1 "
v

asion includes ¢
10il t1118509 ( ) lmpro-
applicntion of fertilizers, (0) plpnt,

1 1n00ulnt10n‘w1th effective straid®

p) tho use of improveg VDrlOtleﬁ (b)
y
ved cul ture methods, (d)

/h'were applied., Faymer e \ T Bt 1)
K fortilizers , # 1n'thls country rerely use N, P and

h

Scanned with CamScanner

d for N fwxntlon was less than thqt‘

s orptlon of NJBiand Wts UUbﬂeqUOnt,

tudy firstly the ooyoeﬂn culture attofn
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.”usuﬁlly 1noculntad their soybonn ey

‘_the Nvtroren uptake respect1ve1y.

goils showed & T€

k ah production i

,.- " 3
i > 7

In oth | ' A n ; 1 3
n other countrles (e. 7. U,5,a, and 4 NUEPET o
“3tr8118)‘$hrmor§

ops b
re that effectivo nOdulation (¥ £ix p Ocnuae they fully awa-

ation) is n Do JOT economic

o ) Applicntion of aelected straing

~bne erln by improved :
mothodu of inocula=

$ion may well be one of tho 31mplost and moat oconomic w

of incroasing the ylelds of SOyb o

factor in. soybonn produetion,
of rhlzobla (logume

aans, and theroforc an incre-
ased research attontlon to this nspect of soybepn production
is indicated (JOHNSON ot al, 1965)

bs have been cwted in the 1ntroductary part of thls papor -
the:k: flxed “3mb1°tl“ sally by soybenn ranze from 1,121 kilo-
grems to 159,182 Lllogrpms N per hoctaro, that is, ) to 74% of

Before nrtlflovql inoculation can be introduccd anaces-
fully in this country the most importent factors should be-
con51dered : ' S

(1) the sceio-oconomlcal condltlona of the small frrmers

- which. "row soybean as catch erop. _

(2) the golection of the hlnhly offeetive strains of rh1-~”v

0
2
=+
S
.

zobiae for cnch soybean varlaty in this country.

(3) the selcctlon of a proper method of nrtwficlnl inocu- -
lption. o B : ' -
Fronm & survay on the prosoncc of rhlzobln 1n Jonaakarta f

soils and the effects of artificial 1nocu1ption on 8Oyb00ﬂﬂ‘ﬂ

can be concluded thnt from the 50 soile snuplca tcstod{ 26
gponso of artmflc1rl inoculation, although

most of the soils eamples (42 samples) were tnkcn from 7Ticd

n wore usually grown after Ti co (unpublished

fields where gsoybes .
r's experiments, 1963) | } s

deta from the autho
Thuslnrtificlvl inoculation &8 @ fnctor to incroase the soybe- .

8 jndicated in thls oountry.
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