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THE EFFECTS 0F INSECTTCTDE ENDRTN 0N S0YBEAN

ROOT NODULES BACTERI A RHIZOBII]M JAPONICUM*)
**\

U. Suriawirla '

R I N G I { A S A N

Telah diseli&iki pbngarwh insektisidn
End.rin terhadup bakterL noda,La akar kacang ke-
dzle Rhizobiwn iaponicwn. Tezmyata dnlan per-
eobaan dengot. mengganakan pot Aulg disertai
penanbahan Endt"tn" tndnk menbarikan perabahan
iwnlah dart baktez"i tersebut selana pertwnbuh-
an kacgtg kedeLe, Stz,ains Rh?Eobiwnjaponi,cm-
dnpat dipisahkan dnri tona@
perlakuot. Endrin. Biakan-biakcn davi baktet"i
tersebut twnbuh baik pada nedLa yutg diberi
penonbahan Eytdz"in sebagai swnber C.

A B S T R A C T

L',ne eIleexs oI L;ndnln on eoaoean ?oo"D no-
dzles baeteria ahtzobi,wn japontc,urlt has been

The effeets of Endtin soybean lroot

studied. In pot eupeniments uith soybeot and
addition of Endtin gaDe no quantitatiue change
of these baeteria daring any part of the uege-
tation period, Rhizobiwn

e uege-
strains

haue been iso tv,eated soil.
Ihese cultunes greu fairly ueLL in medi,wn uith
Endnin as the soLe eou.yee of earbon.
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INTRODUCTION

Recently lntroduced pesticldes designed for the control
of lnsects are deuandlng urore and more attention to study the
effects of these cheurlcals on sotL rnicroorgan{sms (AJ.exander,
1969 and Glllberg, L97L). Wilson and Choudrl (L946) observed
that DDT at l-ess than 0.12 dld not injure nrtrlfr-ers, Bmmoni-
fiers, nitrogen fixers or sulfur oxldlzing mic.roorganisms.
Benzene llexachloride (BIlc) and chlordane were found lnjurious
to n i t r l f lers at  concentrat lcn above 0.5% (Jones,  1952).

Although there are no publlshed data concerned specifl-
ca l - ly  wl th n icrobia l  e f fects of  Endr ln (L,  21 3,  4,  10,  10-
Hexachloro-6,  7-epoxy- l ,  4 ,  4a,  5,  6,  7,  8,  ga-octahydro-endo-
1, 4-endo-5, 8- Dlnethanonaphthalene) to soil bacteria ln
rndonesla, glasshouse and laboratory studles were undertaken
to determlne lts mJcrobial effects, especlally on soybean root
nodules bacterla Rhizobiwt japonicun,

MATERIAI,S A}ID METIIODS

Two dtfferent types of experlnents were performed.
(1) Determlnatlon of the total n'mber of RhLzobiwn iaponicwn
in Endrln-treated solLs.

The soll sainples were taken from a pot experiment in
glasshouse condl-tion. rn thts experlment, soybean plants were
grorrn in pots wlth sandy soil, and lnoculated wlth Rhizobiwn
japonicun Str. IU-221 ex-Cirebon. Further, graded amounts of
Endrln were added: 25, 50, 75, 100, 125 and iSO ppr. Four re-
pllcate pots rdere set up. They were watered once or twlce
daily depending on thei weather. The soil sanpJ_ing was done
wlth soll auger' by means of which a r-cn thlck col:mn of the
whole profl le was taken from each pot wlthout dlsturblng the
plants. At each determlnatlon 2-3 gr of fresh soil was care-
fully welghed ln sterl le petrl plate. Then the soil was fine-
ly suspended ln 200 nl sterl le aquadest in a l^rarlng-blendor
for 30 seconds. From thls suspenslon, l0 rnl was plpetted to
90 ml of sterLl-e aquadest and, after shaklng, sertl l- dllutlons
were made wlth YM-agar medLum (Vincent, 1970): 0.5 gr K2HPO4,

0 .2  g r  MeSOO.7H.1 ,  0 .1  g r  NaC1 ,  10  g r  mann l to l ,  0 .4  g r  yeas r

extract and 1.000 ml aquadest. Four repllcate plates were set
up from three consecutlve dilutlons. plates lrere counted af-
ter 2-4 days at 24" + 2"C.
(2) Isolatlon of EnE-rln - adapting Rhizobiwn japonieun from
these solls and a study of thelr effect on Endrln in pure cul-
ture. rsolated Rhizobiwn japoniewn from (1) were culture in

Isolated Rhi,zobiwn japondcwn fron (1) were cultured in
YM-agar and YM-broth (Vlncent, 1970), and 5 ppn of Endrin was
added. .A,fter 3 days of lncubatlon at 24o + 2oC., the Endrin
concentratlon was lncreased to at least 50 ppur and the manni-
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tol concent was decreased to at least 1 gr. Dlrect experi-
ments wlthout the inlt lal-low concentration of Endrln were
also started. Followlng this enrlchment of Endrin-adaptlng
Rhizobiwn japonieum" agar plates containing YM - agar medfi.m
were streaked with loop'€ fron the solutlon.

RESULTS A}.ID DISCUSSION

As is seen frorn Table I., the Endrin-treated solls in no
case show slgnlficant differences from the untreated (control)
ones as to the numbers of bacteria. The growth of Rhizobiwn
japonicun cultures were examlned on YM-nedlum ln control ser-
les and in serles with 5 ppn to at least 50 ppm, no difference
ln development could be observed. A11 cultures grew falrly
well ln l lquld or on so1ld nedlum wlth Endrln as the sole
source of carbon.

On the basls of these experiments lt ls belleved that
Endrin at rates as hlgh as 100 ppm, excessive from the stand-
polnt of recomrnended applicatlon, showed increased Rhizobiwn
japonieun populatlon.

Fletcher and Bollen (1954) stated that Aldrln at 200 and
1.000 ppn had a deflnite stiroulatory lnfluence upon the total
ntmtber  of  bacter la ln  sol ls .  0n the basls  of  a 2.000.000
pound acre these treatments are equlvalent to applicatlon of
400 and 2.000 pounds per acre respectlvely. Although nonnal
appllcation rates rarely exceed 5 pounds per acre.

There are two general ways ln which dn interactlon can
occur between pesticides and microorganlsms (Al-exander, 1969).
A first interactlon, the chenicals that come lnto soll delib-
erately are desi.gned to act on a l lmlted or broad spectrum of
rnicroorganisms, and it is not unreasonable to assume that some
of the antimicro-bloJ.oglcal prlnciples uray l ike-wise affect
the saprophytic microorganisms, and the resul-t of whlch mlght
be detrinental rather than beneflclal to pl-ant growth and crop
yield. A second interaction must also be considered. As most
pesticldes are organic, they may conceivably serve as substra-
tes to support the growth of small- or large segments of the
bacter ia.  Pro l i ferat lon of  these selected specles would in
turn lead to the decomposltlon of the component and its ult l-
mate disappeSrance fron the envlronment.

The results of these experlments confirm the hypotheses
of  Alexander (1969),  F letcher  and Bol len (1954) and Jones
(1952) that the increased tolerance is due to genetic factors.
This genetical inhomogenecity anong the rhizoblaL bacteria,
points on a possibil i ty to adapt these bacteria to human needs
by devising suitable screening programs, into whlch selection
factors could very we1L be introduced.
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Table r': Nunbers 
-of Rhizobiwn japonicun in Endrin - treated

solls wlth soybean ln pot experlments.

Days after
addltlon of

Endrin
Endrin (ppn)

Rhizobiwn jqoniawn per gram

of dry soils (x103)

5

5

5

5

5

5

5

1 n

10

10

10

10

10

10

15

15

0

25

50

75

100

L25

150

0

25

50

75

100

L25

150

0

25

1 . 2  x  1 0 4

1 . 4  x  L 0 4

1 . 1  x  1 0 4

L,2 x 104

L,2 x I04

3.7  x  L02

1 . 8  x  1 0 2

2.9 x L04

8 . 1  x ' 1 0 4

4 , 7  x  1 0 3

2,9  x  I04

8 . 3  x  1 0 4

2.L  x  L02

1 . 3  x  1 0 2

1 . 8  x  1 0 5

6 . 1  x  1 0 5



Days after
addltlon of

Endrin
Endrln (ppm)

Rhizobiwn jqoni.ewn per gram

of dry solls (xfO3)

t5

15

15

15

t 5

20

20

20

20

20

20

20

25

25

2 5

25

25

25

25

30

30

50

75

100

125

150

0

25

50

75

100

125

150

0

25

50

75

100

L25

150

0

25

4.2 x tOS

9 . 3  x  1 0 5

6 . 7  x  1 0 5

5 . 5  x  1 0 2

3 . 9  x  1 0 2

1 . 2  x  1 0 6

4.9 x LO5

1 . 8  x  1 0 6

2.9 x L06

4 . 7  x  L 0 5

2.2 x ir}2

l . L  x  1 0 2

8 . L  x  1 0 6

5 . 6  x  1 0 7

9 . 3  x  L 0 7

9 . 4  x  L 0 7

6 . 9  x  1 0 7

6 . 3  x  1 0

3 . 9  x  1 0

9 . 6  x  1 0 4

8 . 9  x  1 0 7



Days after Rhizobitrn japoniewn per gras
'u$l!lil "t Endrtn (ppn) or dry sorls (xro3)

7,4 x L07

9 . L  x  L 0 7

5 . 5  x  1 0 7

4 . 6  x  1 0

2 . 1  x  1 0
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50

75

150

30

30

30

30

30

100

L25

LITEMTURE CITED

1. Alexander, M. L969. Mlcroblal degradatlon and biological
effects of pesticides in soll. In: SolJ- Blology, 209-240.
UNESCO Publ . ,  Par is .

2. Fletcher, D.tl and I{.B. Bol-len, 1954. The effects of Ald-
rln on soll nlcroorganlsms and sone of thelr activities
re lated to sol l  fer t t l l ty .  Appl .  Mlcrobio l .  ,  6 :  349-354.

3.  Gi l lberg,  8.0.  197L.  0n the ef fect  .o f  some pest lc ides on
Rhizobiwn japonicun and lsolatl<in of pesttclde-reslstant
mutants. Arch. Mlkrobiol., 752 203-208.

4.  Jones,  L.W, L952.  Stabl l l ty  of  DDT and l ts  ef fect  on mlc-
robla l  act lv i t les.  Sot l  Scl . ,  73:  237-240.

5. Vlneent, J.M. 1970. Manual for the practlcal study of root
nodule bacter ia.  B1ackwel1 Scl .  Publ . ,  Oxford.

6.  WlLson,  J .K and R.S.  Choudr l .  1946.  Ef fects of  DDT on cer-
taln microbloJ-ogical processes ln the solL. J" Econ. Ento-
m o l . ,  3 9 :  5 3 7 - 5 3 9 .

( Receiued. 2' |th JcnuarA 1 g?4 )


