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The opresent discovery of Solenopora-Amphiroa
association in the Trichinopoly Cretaceous rocks
confirms the author’s earlier conclusion® that tle
stratigraphic distribution of fossil algae in the Trickino-
poly Creataceous is not of so much value in fixing the
age as much as in interpreting the paleoecology of
thogse sediments. It is of interest to recall here thrat
the genus Corallina which is known to be restricted to
Tertiary evervwhere eise is found® in the Callapaudy
limestone band which occurs, like Varagapaudy band,
at the base of the Utatur Group, This occurrence of
Corallina also corroborates the conclusion referred
to earlier in regard to the stratigraphic range of fcssil
algae in the Trichinopoly Creataceous succession,
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RESPONSE OF RHIZOBIUM CULTURE
INOCULATION, ZINC AND MOLYBDENUM
APPLICATION ON RHIZOSPHERE AND
PHYLLOSPHERE MICROBIAL POPULATION
OF SOYABEAN (GLYCINE MAX MERILL)

CLaRK AND PAuL4 have summarised various factors
like plant species, growth stages and soll or plant
treatments that affect rhizosphere or phyllosphere
microbial populations, Several workers (Lochhead
and Rouatt?: Sundararao and Venkatramani?; Ranga-
swamill: Emmimaih and Rangaswami®; Bagyaraj and
Rangaswamil3; and Egeratt?) have reported that ferti-
lizers, herbicides, insecticides, fungicides and anl-
biotics influence the quality and quantity of the rhizo-
sphere microbial populations. In view of this a trial
‘n randomized block design with eight treatments
including zinc and molybdenum application scparately
and combined, and with and without Rhizohium culture
as seed inoculant was conducted with Soyabean var,
(o note the influence of the treatments on total bacteria,
Azotobacter and  REizobium in the rhizasphere and
phyllosphere  al Altahabad  Agricultural  Instiute,
Soil was applicd with zinc in the form of zinc sulphate
and molybdenum in the form of ammoraum molyb-
date.  Rhizobium sp. was applied as seed inoculant.
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Field was managed as described in our earlier paper
(Tripathi and Edward!4).

Phyllosphere and rhizosphere study was done at
flowering stage according to the methods adopted by
Prasad and Edward1?, and Agnihothrudu2, respectively,
The former is a modified method of Dickensons.

. Total bacteria, Rhizobium and Azorobacter were enu-
~ merated in Thornton’s agar (Allenl) and yeast extract
~ mannitol agar (Allenl} and Base medium 77 (Allen?),

respectively. Rhizobium was i1dentified as per the
method described by Vincentls,

Rhizosphere.—Soyabean inoculated with Rliizobivm
registered higher population of total bacteria as com-
pared to uninoculated control irrespective of trace
element treatment, Similar findings have also been
reported by Tripathil3 with A4zorobacter inoculated
wheat. Application of trace elements (zinc and
molybdenum) separately or combined decreased total
bacterial population, irrespective of whether culture
was inoculated or not. Molybdenum when applied
along with Rhizobium culture had the most depressing
effect on ftotal bacterial population whereas zinc had
the most depressing effect on total bacterial populations
among the uninoculated series. Under culture inocu-
lated condition, molybdenum treatment antagonized
the stimuatory effect of zinc on total bacterial popu-
lation of zinc and molybdenum treated culture plants.
Under uninoculated treatments, on the other hand,
application of zinc antagonised the stimulatory effect
of molybdenum on total bacterial population under
zinc and molybdenum combined treatment (Table I).
Rangaswami!l stated that the trace elements suppressed

the growth of pathogenic or parasitic forms of micro-
organisms in the rhizosphere.

Contrary to the findings on total bacteria in rhizo-
sphere, Azotobacter and Rhizobium recorded an increased
population with culture inoculation treatment over
uninoculated control. The application of zine or
molybdenum separately or combined recorded increased
population of Rhizobinm and Azotobacter in both cul-
ture inoculated or uninoculated series over their
respective controls without trace-element appiication,
That the nitrogen fining micro-organisny  require
higher amounts of zinc and molybdenum has been
recognized by Waksman!®,

Phyllosphere.—Phyllosphere, in general,  recorded
reduced population of total bagteria and Azarobacter
and increased population of Riizohium in culture
inoculated soyabeans over uninoculated  controls,
irrespective of trace-element treatments, Agpplication
of trace-clements remirhably reduced the population of
total bacteria and  Azorobacter Wheteas significantly
increased the population of Rhizobiet in both jnovus
lated and uninoculated series Over treatments without
trace-clenment  controls,  Amongst the trace element
freatments, applicativa of molybdenum whether or
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Rr‘”-‘-’f?ipa’i(‘f‘i’ pucrobral pnprdﬂrfﬂu of .myubfmr as :'uﬂm’m‘ed by Rhizobium inoculation, Zun or Ao application

N

Tc¢tal bacteria zofobacter Rhizobium
Treatment (10%/g dry s2iD) (10%/g dry soil) (10%/g dry soil)
Ul 1 Ul I Ul 1

Contral 729-1 g31-0 666 127-2 3-0 16-1
Zn (@ 1-0 kg'ha 224-9) 431-3 230-0 268-0 19-0 69-0
Mo (@ 1-0 kg'ha 298-8 208-7 236-0 2363 27-0 132-8
Zn + Mo (@ 1-0 kg'ha each 292-2 289-0 219-0 237-0 28-0 124-0
Average 38603 455-0 180-4 217-1 19-3 855
F. test s1g, S1E. Sig.
C.D@ 5°; LS. 209-4 103-7 29-1

UI = Uninacujated. I = Inoculated with Rhizobium culture,

TABLE 11
Phvllosphere miicrobial population of soyabean as influenced by Rhizobium {nocidation, Zn or Mo appiication
Total bacteria zotobacter Rhizobium
Treatment (103/cm?* Jeaf) (107{cm?® eaf) (10%/cm? }eaf)
Ul I Ul 1 Ul I
Control 917-0 684-2 318-0 275-5 28-0 64-3
Zn @ 1-0 kg'ha 776-0 804-2 276-3 280-0 34-7 1443
Mo @ 1-0 kg/ha 4322 218-0 228-0 126-4 368 803-4
Zn + Mo @ 1-0 kg'ha each 8660 §82-8 301-7 294-0 31-0 2422
Average 7478 63188 2810 244-0 32-6 313-9
F. test SIg. Sig. S1g.
188-1 112-0 29-4

C.D.@ 5°, LS,

Ul == Uninaculated. I = Inoculated with RAizobium culture.

not inoculated with culture had most depressing effect 7.
on population of total bacteria and Azotobacter and
highly stimulating influence on Rhizebium (Table 1I). 8.
Clark and Paul¢ reviewed various factors like, plant
species, plant treatment and emvironment that would
affect the phyllosphere population, 9.
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