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Round table: Microbial processes in paddy fields

Pierre Roger

The International Rice Instinute, P.O. Box 933,

T

The round table on “Microbial process in paddy
fields” was held from 1900 to 2100 hrs on August
28. The session was chaired by.Dr. . Watanabe.
After the inuwoduction of the pamicipants (list
annexed), Dr. Watanabe indicated that'the session
was intended for an informal exchange of ideas
and opinions. " He proposed. 1o start the round
table with & brief introduction on N cycle in
wetland ricefields. then to place emphasis on (1)
microbial biomass in ricefields, (2) denitrification,
(3) methane production, and finally to discuss
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o:hef;t)opics of inierest to the pariicipants.

Afier a brief summarization of the beneficial
effects of flooding on rice soils fertility, Dr. Roger
presented CIRRI's work on the role of the
photosynthetic aquatic biomass (algae and aquatic

plants) on soil processes. He summarized recent

- estimates of C and-N inputs by this biomass (in-

cluding photodependent biological N, fixation)
and their contribution to the mainienance of
Data
in 1988 show that suppressing photosynthetic activ-

microbial biomass and available N in soijl.
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* Fig. 1. Conceprual scheme of the pathways involved in the replenishment of soil microbial biomass in

wetland ricefields. a
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ity in ﬁood\xater led, during the first year, to an
average decrease by 20-25% of soil microbial
Dr. Roger ended his presenta-
tion with a conceptual scheme of the role of soil

biomass (N fisuh).

microbial biomass in wetland soil fertility and the
pathways invoived in its replenishment (Fig. ).
Dr. Watanabe commented on the key role of soil
Most of

the N absorbed by the rice plant comes from the

microbial biomass for rice production.

soil and adequate methodologies are needed for
esumau:c microbial biomass in wetlands.
Methodological aspects, of microbial biomass
unamiﬁéatié‘z} were presémed by-Dr. Brookes and
Dr. Inubushi who reported the results of a labora-
fumigation-incubation (F1),
), and ATP 10 es‘timate_

tory study comparihg
fumigation-extraction (FE
microbial biomass
and a wetland iemperate rice soil.  Both soils were
unplanted. Under aerobic conditions biomass C
estimated by FI, FE, and ATP changed litile
during an 80-day incubation period and were
closely correlated. But when soil was water-
maied by FE decreased by
and the "decrease

jogged, biomass C esu
10-40%. ATP also decreased
aster tate than that of biomass C. Dr.
Brookes indicated thar changes in the total pool of
acenine nucleotids (ATP~ADP-AMP) more
ecrease in biomass C esti-
‘mated by FE as compared with ATP. Adenvlaie
3 ADP)/(ATP+ADP+

3 10 0.34 during aneer-

obic incubztion of upiaad soil and from 0.75 10
0.54 in rice seil. It was concluded that FI is
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Fig. 2. Schematic representation of seasonal
changes of microbial counts, microbial bicmass,
and enzymatic activities in rice rhizosphere.

C in an upland temperate -s0il--

unsujtable for measuring biomass C in water-
logged soil. Biomass N can be estimatéd by FE
but the conversion factor needs 10 be examined.
Dr. Inubushi also summarized his eariy studies
-done at IRRI with Dr. Watanabe ——on
changes in microbial biomass in three soil tvpes
during a crop cycle. This work, with 3N-]abeled
soil, quantified suil microbial biomass and shcwed
that during the second part of the crop cycle. N
‘absorbed by the rice plant came from the soil and
had an-, 1sotopic composition close to thar of
microbial biomass.

The parumpams aiscussed how a rapid turnover

“of ‘microbjomass N in paddy soils is possible

despite the apparenily low activitiv shown -in

adenylate energy- charge. Dr. Watanabe pcinted

-out that the rapid turnover in tropical riceflelds

may be due to temperature and waier saturation.
Dr.‘Jariya Boonjawat pointed our thal anaerobic
conditions may stimulate ammonium excretion.
Dr. Kanazawa then presented the resulis of a
study of enzymaiic (hydrases) activities in the
rhizosphere of rice.  Results showed a decrease of
all tested activities under waterlogged conditions.
ATP content in-
screpancy between these

while microbial biomass and
creased {Fig.2). The di
resulis and those of Drs. Brookes and Inubushi can
be explained by a replenishment of s0il microbial

biomass by the rice rhizosphere and the

'/r

photosynthetic aquatic biomass in ihe field sampie
used by Dr.Kanazawa. The meihods of ATP
extraction used by Dr. Kanazswa and Drs. Broo-
kes and Inubushi were also different.

Dr. Watanabe pointed out that. whereas direct
s {**IN baiance)
and N losses by ammonia \olat‘hzanon {micro

methods for estimating 1otal N losse

meteorological method) are av a;lable. there is sull
no satisfacrory method for direct measurement of
N losses by denitrification. None of the partici-
pants could suggest a new approach., or an
improvement of existing methods. for such mea-
surements. :

Dr, Knowles presenied data showing evidence

for meithanotrophic mtrlﬁcauon in an organic soil.
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A mixed bacterial consortium. obtained from a
humisol and incubated with methane and ammo-
nium, showed niirite produciion during methane
consumption. This was followed by nirate for-
mation. Dr. Knowles concluded that such inter-
actions could occur in certain aquatic and terres-
tial ecosysiems.

Dr. M. Kimura presented an electron microscope
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study of the microbial colonization of the rice
rhizoplane and its decomposition by bacteria.
Different patterns of colonization and decomposi-
tion were observed for {1) the sites of lateral root
emergence. (2) the young roots with mucigel and
hairs,

and {3) old roots with precipitated ferric
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