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~ABSTRACT. 3

The rhlzosphsric biolosical nitrogen~fixing potential was
evaluated throughout one rice<growing season by using the in vitro
acetylene reduction method at three experimental sites with
different soil propert1es. chnmpae and Tapra are the two sites in
Khonkan Province in the North—Eaatern part, and Rangsit is the only
one site in the central plain. Our study showed that the soil typo o
may influence the profiles of the nitrogen fixing potential of the
same rice variety (RD. 7) grown in the absence of fertilizer application.
In the acid soil (Rangsit, pH 4.0), the dominant nitrogen fixing
potential seemed to reside in the inner rhizosphere, whereas at

Chumpae (pH 5.8-6.1) both rhizophane and inner rhizospheric activity

et

were observed, therefore the rhizospheric dinitrogen fixing potential
was rather low in acid soil. Different types of fertilization and
rice varieties might cause variable values of the maximum nitrogen
fixing potential but did not change the profiles. The amount of

total nitrogen fixed by the aerobic bacteria in the rhizosphere at



the three sites studied was in the range of 20-72 kg per hectare

per crope.

Two hundred and fifty nine pure bacterial cultures were
isolated from the rice root and rhizospheric soil samples showing
positive acetylene reduction activity, and by testing their growth &

on nitrogen free plates in aerobic condition. All the rhizospheric

nitrogen fixing bacteria isolated were the Gram negative rod,
In general the colonial morphology were slimy, circular shape and
pin-point size. The rateféf colony:formation ranged from 1-5 days
after incubation. The baqiériél population isolated from Chumpae
showed the highest order of homogeneity according to the rate of
colony formation. More than 90% of the bacterial cultures (30/33) |

formed colony after one day of’incpbation, whereas the bacterial :
population at Rangsit and Tapra'req;ired 1-3 days and 1-5 days of
incubation respectively, $hére Qeré:éz bacterial cultures (8%)

that showed acetylene reductiéﬁlgctivity higher than 1 umol/bDuao/d.
Eight bacterial cultures selected from‘these top 8% were used
for further characterization.

According to their responses to changes of temperature g

and pH of the growth medium, at least three catagories of ; !

rhizospheric nitrogen fixing bacteria were observed; Group A and
B showed the optimum temperature and PH for growth at 37°C and
7+5 in the nitrogen free nedium supplemented with 10 % rich
medium, but Group B was less sensitive to a slightly decrease

in the temperature and showed the biphasic responses to the decrease



in pH comparing to Group A. Group C was distinguished by showing

the optimum temperature at 42-46°C and the variation of the pH of

the nitrogen free medium supplemented with 10 % rich medium from

75 to 5.5 slightly affected their growth. All of the three groups

produced acidic substances in glucose and yeast  extract based broth

which decreased pH of medium after 5 hours of incubation. Group A -8
showed the maximum acetylene reducﬁion activity of 52 nmol/OD420/hr
at early stationary phase of*gfdﬁfﬁ in nitrogen free medium.

Group B showed the maximumfacetylene rednct;on activity of 75 nmol/
OD#ZO/hr in their midlog phaae. Because of the failure to produce

& large number of bacterial cella of Group C in the nitrogen free

medium after several transfprs, tha acetylene reduction activity

related to stages of growth of the bacterla in Group C was not

e

detected, Cellular and colonial morphology and some physiological

studies indicated that the Béctefié 1n Group A and B may be in the

m——

Genus Derxia gumosa and the bacteria in Group C may be some variant

strains of either Azospirillum lipoferum or Azospirillum brasilense, e
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