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Interaction Between Protozoa and Rhizobium in Chemically Amended Soil
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ABSTRACT

The population of a strain of Rhizobium phaseoli resistant
to streptomycin, ervthromycin, (vdoheximide, and thiram el
markediy after its addition to soil, and the numbers of indi-
genous protoroa rose. In sterile soil inoculated with a protozoa-
free mixture of soil microorganisras, the dedine in R phaeoli
was not as marked and was eot affected by the presence of
thiram. When added to nonsterile soil amended with thiram
or oveloheximide, the R phaveoli strain survived in larger num-
bers than in soil not receiving the chemicals, and the abund.ance
o protoroa rase after an initial decline. Only one morphologi-
cal type of protozey was found in the ovddoheximide-treated soil,
It is suggested that the number of protozoa as well as which
protoroa are adtive determine the population of surviving rhi.
1obia.

Additional Index Words: predation, thicam, Rhizebium sur-
vival,
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A NUMBER OF ntorocteat. and abiotic factors affect
the survival of rhizobia in soil. The possibly
important hiotic factors include predation (6), para-
sitism (), amensalisme (17), and cotnpetition (), and
the abiotic factors include pll (10), temperature (5),
moistuwre (13, 10, and Al toxicity (1), In addition,
the wic spread use of Tungicides 1o treat weeds for the
control ol soithborne or seedhorne pathogens places
another stress on the root-noduale bacteria, because al
though the fungicides are designed to control patho.
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NY 148853 These studies wore supported by the US 0 Agenes
for Intemnational  Development  (grant AID CSD 28%). Re
ceived 2% Apr. RO Apprae ' B Sept. 1930,

2 Caaduate Student and Professor of Soil Science, pespectively,

genic fungi, they usually are toxic to other members
ot the soil micollora, including Rhezobiom (1),

Ihe results of several investigations have supgested
that predation by soil protozoa mav be a major Lactor
m the rapid decrease in numbers ot rhivobiic intro
duced into soil (6, %), The present study was designed
to obtain tuther evidence of the Gluse of the rhizo-
brum decline abter their introduction into soil and
to assess the impact ot antimiaobiad agents on pro-
tozoan activity and the survival ot Rhezobnom,

MATERIALS AND METHODS

Rhgzobim prhaseoli 127K, the test ongmsm, as tesistant to
1o g of stepromsan sidbate, W Lac of envtlnomvan, 500 e
ot cvddohesmade, W0 g of sodinm dodecsd sialtate, and 500
of thivam  chisfdimethyldiocarhamos desalfidey mb (15 The
bacteri were grown an 00 ml Frlenmever flasks contamng 100

ml of yeast extnact manmtol (YEM, hroth (08 The bactena
were grown at 00 for 2 dvs ona totany shaker operating .t
120 ypin. The cells were collected by centnfugation at 1°¢

and washed twice with stenle distilled water

Lima-Honeove silt loam (pH 7.3, 0377 orgme matteny from
Vo, N Y was collecied trom the top Eycme allowed 1o diy
imeait, bl passed thiough o 2 nun sieve before uses b stadies
of svivall 10 ml of o washed cell sispension was added 10 10
ool o doed sl comtamed in 125 mbomalk dilution bottdes
Ihe number of sunviviog thizobia was determined by the plate
count method on YENM agay supplemented with FO myg of stiep-
totmnvein sulfate, 20 g of ovclohexinnde, S0 g0 of covthiomyan,
a7 g thoam ml The antibioties and thitam were sta
thized by filtration

Protosa were counted by g modfication of Singn's method

it N pennn dish was billed with 15 mb ot molten 10 water
A and Brve plass vings, cach 20 moe v dem and 10 in
depths were anserted inothe e The dishes wath the tonggs

were then stenlived by antaclaving. Arer the apan solidified, a
I phaseole 12TK1T suspension continmg approsimately 2o
1Y cells and 01 mb of o sonl ilunon were added to cach of
tive tings  The plites were monhated apright for 3 dass
37 e a menst chamber The presence o absence ol protozog
i cach ving was noted by exccananion under low power it
ntignification, and the numbers were determined by usng a
most probable mmber (MPN) wable ) with fise aings ailn
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