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CHAPTER III.

RESULTS.

1¢ The influence of soil type on the Nﬁ-fixing potential.

The non—fertillized ?yyt (T =0,0,0,0) at Chumpae
(low humic glay soil, §3:5 8) aﬁ&Zﬁang51t (Bracklsh water
S (
alluvil soil, pH 4.0){;$£§gp similar r1ce varioty ( RD. 7 )

was grown, w@re com fé//gérygyelr N. -flxlng potential

4

profiles (Fig: 4). he~{%i}er1ng Stage (3 weeks after

x 10 i kgN/ha/d, which was

2-k fold higher than. that at '\“:VJQAp-ao x 1072 kgN/ha/d.

Nontheless, the n1u@$§en\£1x;ng.pat’aﬁial associated with

washed root at Rangsit increased to a maximum of 60 x 10

-2

kgN/ha/d in the Tipening stage where as the N, -fixing potential

2
at Ohumpae was maintained about the same level throughout the
growing season. Application of yeast extract 0.01‘% to NF
media (NF + YE) enhanced the N2~fixing potential at Chumpae
to 120 x 10°° kgN/ha/d in the tillering and maximum tillering

stage but it did not show any significént effect at Rangsit.
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-fixing potential (B) at

The endorhizospheric N2
Rangsit showed the same profile as the rhizoplane+endorhizospheric
Na-fixing potential (A). The maximum potential was in the
ripening stage. At Chumpae, different profile was observed. The
Na-fixing potential rose much earlier than at Rangsit and remained 
high towards ripening. Application of YE also enhanued the
endorhizospheric Nz—fixing potential at Chumpae more than Rangsit.
Although the rice roots were surface steriled, Figure 4 B showed *
that the endorhlxospherip Nzwfix1£g potential profile was also
affected by difference ;n eoil type in the same way as in A.

Thus, the same‘Var;eﬁy/of rice (RD.?7) can show different

Yorret i1 “f
4

N,~fixing activity profile ﬂhén grown in greatly different soil types.

* ') \"

2, The influence of fértili&&ﬁ;ggplicatlon on the N -flxlng

potentail. h_wlfjmi.»‘;_,w

e ¢

2.1 Ran381biR1ce,Egp”r;msnf Statlon.

There are three fertilized plots at Rangsit; TB'T6

and T Twelve tens per ha of rice straw compost was applied in T

10°
chemical fertilizer, with the ratio of N:P:K (50:25:25 Kg/ha)

was applied in T6' and T, . was the combination of both T_. and T6'

10 ; )
Comparing the Nz-fixing potential profiles of these three

fertilized plots with T,, the non-fertilized plot (Figure 5), it

1
can be seen that they have nearly similar profiles. The maximum
Na-fixing potential associated with washed roots or surface sterile

roots in the chemical fertilized plots (T6) was significantly



\

Figure 5. The N -fixin oﬁé% in the non-fertilized
. Bl |

and £ert1}w3::p1§cfz at Rangsit. |
4/ t 'Q‘-'b{qﬁm kg/ha, O ton/ha.
A5

T6—~ ,_”50 25 25,kg/ha, 0 ton/ha.
Ti0 XL 25 25,kg/ha,12 ton/ha,
A
B

® e 0

O===m==0 1ncubated in NF + YE meé:um

Each point represents the’heén of 2 samples
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higher than in the non-fertilizea_glots (T1). Application of

organic fertilizer (TS‘ seemed to be less effective than the

chemical fertilizer, because the maximum endorhizospheric Nz-fixing

potential was more or less the same as in T1 . The addition of

yeast extract into NF wedia during preincubation enhanced the N2-

fixing potential associated with the rice root grown in the most
fertilized plot (T1O) only at the ripening stage.

Tentatively, the &ppllcatlon of either organic or chemical
fertilizer does not inhibat the N -fixing potential contrlbuted by
enderhlzospherlc and rhiszlane bacterla, however addition of

/] ek

chemical fertllizer seghéd to have more pronuonced effect on the

max1mum actlvity.

2,2 Chumpae Rice Experiment Station.

Comparlson.ﬁ?nfﬁe N -flxing potential profiles

between the two fertil&ﬂeérplota-and the non-fertilized plot (T )

was' shown in Figuré'G. The Application of NPK or only P and K

fertilizers did not change'the N_.-fixing potential profiles

2
associated with the washed root (Fig.6A). but diffefént effects
was observed for the enderhizoépheric Na—fixing potential
profiles ( Fig. 6B ). |

The chemical fertilzer applied in T2 and’T5 enhanced
the Na-fixing potential associated with the washed root especially
in the vegetative phase. Obviously, the application of NPK
fertilizer (TS) resulted in higher rhizoplane Na—fixing potential

than the application of only P and K fertilizer (TZ) at every



Figure. 6 The N,-fixin
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stage of rice growth (Fig. 6A).

No uniform prefile was observed with the endorhizospheric
Nz-fixing potential ( Fig. 6B), however application of NPK scemed
to inhibit the endorhizospheric Na-fixing potential.

Addition of YE in the NF medium during preincubation Showed ‘g:
inconsistent effect, however stimulating effect was more frequently
observed,

In conclusion the reéults at Rangsit and Chumpae showed
that the application of elther chemical fertilizer or organic matter
or both types of fertlllzer did not change the Na-f1x1ng potential
profiles. Different types of fertilization may cause variable

values of the maximum N -fixihg potential. Application of the

2
N - fertilizer at the rate as hlgh as 100kg/ha or over tends

inhibit the enderhizospheric N, -flxlng potential.

3. The influence of rice’varietyfbn N2~fixing potential.
At Tapra, North-Eastern Agricultural Bureau,two non-sticky
rice varieties (RD. 15 and Kowmali) and 2 sticky rice varieties

2

profiles throughout one rice growing season were shown in Figure 7

(RD% .6 and Sanpatong) were grown. Their N_=~fixing potential

3.1 The non-sticky rice varieties (Rb . 15 and Kowmali).
The Nz-fixing potential profiles associated with the
2 non-sticky rice varieties were similar. The peak of Na-fixing

potential was observed in the tillering stage with the maximum

(4o x 10-2ng/ha/d) about 40 days after transplanting (DAT).
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After 80 DAT, the N_=~fixing potential clearly decreased and was

2
at the level of 10 x 10 %kgN/ha/d towards the ripening stage.
Addition of YE during proincubation enhanced Na-fixing potential
slightly. The rhizoplane and endorhizospheric~N2-fixing potential
associated with Kowmali seemed to be higher than RD.15, because the L
area under peak at the tillerlng stage was greater. The data ‘
indicated that the difference in varieties of the non-sticky rice did_

not affect the N -f1x1ng potentlal profile, but the old variety, f

2
Kowmali seemed to show higher rﬁizOSpherlc Nz-fixlng potential
than the new varlety, RD 15 N
3.2 The stickyj;;ee ﬁarleties (RD.6 and Sanpatong)

The Naefixiug pgtentlal profiles associated with the
2 stlcky rice varletles were also similar show1ng the peak of
high activity in the tlllartngjstage ( 40-70x10" ng/ha/d ) and
decreased by 80 DAI-te;g?ggﬁ:%Q;}p;}Qf?KgN/ha/d towards harvesting.
The application of?miffb~§x~*~~w’ﬁeﬁiﬁm clearly enhanced the
N2

This effect was also observed in the endorhizospheric activity

-fixing potential in both varieties upto more than 120x10-2ng/ha/d

associated in the surface steriled roots ( Fig. 7B).

These results indicated that the difference in variety of the two
sticky rice did not affect the N2
old variety Sanpatong and the new variety, RD.6 showed the same

~-fixing potential profile, the 2

level of N_~-fixing potential but application of YE seemed to

2
enhanced the potential associated with RD.6 more than Sanpatong.

1

B ¥
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3.3 Comparison of the Né-fixing potential between the

non-sticky rice, and the sticky rice varletles.

Although there is no difference in the N -flxing

2
potential profiles among the four rice varieties grown at Tapra,

but the values of the Na-fixing potential of the 2 sticky rices
studied were quite higher than the 2 non=-sticky rices.

The application of YE during preincubation enhanced the N -fixing

2
potential of the 2 sticky rices much more than the 2 non-sticky

“‘% rices studied,

i Lk, The evaluation of total N -flxlngApotentlal per crop.

An attempt to eValuaté the total amount of nltrogen ;
fixing potential by the rhizOspheric bacteria in kg N/ha/crop fiﬁ
was carried out by cutting ogt the areas under peaks of the
Na-fixlng potential profiles from the figure 5, 6, and 7 and weighed

'tt’ in a four decimals Bglaggg#ﬂg;ﬁ}g;/(HEO Tw) assuming that the
. paper weight was homogeneous.

According to the scales used in these figures, the weight

o von
e e

of paper, 0.0161 g was equivalent to 16 kg nitrogen fixed per hectare.i

The total nitrogen fixing potentlal per hectare per crop
was presented in figure 8, When the rice root samples were

incubated in NF medium, the total nitrogen fixing potential

contributed by the rhizospheric bacteria at the three sites was -

)

in the range of 19-72 kgN/ha/crop. Supplementntipn with YE to the
NF medium enhanced the nitrogen fixing potential of the rhizospheric i

bacteria in 82 % of the samples to the range of 30-89 kgN/ha/crop.
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5. The morphology of isolated pure bacterial culture.

Two hundred fifty nine pure bacterial éultures were
isolated from the rice root and rhizospheric soil samples showing
positive CH, reduction activity as described in Methsods.

They were examined for the colonial morphology on NF plate,pH 658' ;
in the aerobic condition. The dell structure after staining ﬁas‘A
observed under light microscope at 1000 magnification. Their
colonial and cellular morpho}ggy@,and the rate of colony formatién
were summarized in Tablg $; jp;?%1f§nd 12s

5.1 The morphéibé%fof éhé‘fure bacterial cultures
isolated from Chumpae}w/éﬁgfkﬁnére 33 cultures isolated from this
experimental site as shown tawkable 9, most of them (90%) were
the 1 day fast growing bacteria.“ Generally these colonies formed

‘1 on acrobic NF plate with no

circular shape and p1n-poin£ij'
pigment production.. All of them showed negative Gram's stain and
short rod structure%hhdér~miareecopic;¢xamination.

5.2 The morphology of the pure cultures isolated from

Rangsit. Table 10 showed the morphology of 43 cultures from Rangsit,

most of them formed colony on the second day of incubation (67%), °
only 13 cultures or BO%Awerevthe 1 day fast growing bacteria.
Generally, their colonial morphology were circular in shape and
pin-point in size. They were slimy and could not produce pigment.
Microscopic examination showed that all of them were negative to

Gram's stain, and the major cellular structure (50%) were rodlike.

S
4







~ 4+ .
Total wﬁon Number | Colonial morphology. lceneral Cell structure *
o | e ostoria| 7| e Topssue | o forsorcnt [ roa [ regg [
isolated. |  (d) (%) structure. (x)m (%) (%) (%) (%) (%) (%)
33 | [30 (90 | circular |1 (3) |1 (33) |eram- |5015) |6 @9) |s(18) |2 (6) | 1 (3)
smooth rlmh. single
elevate
no-piqmem#
transiucent
sliming
pin-point
size
2 3(9) " = = " = H(3) | 1(3) 1(3) =
# 000 magnification 505) |17 (532)| 72 | 3(9) | 1 (3)

h



o e

Table 10. Q’i "bac \‘ial cultures
| togy of the bac

izosphe}e at Rangsit

bacteria wegeWom the rice root




N s 4 “% -
Total  |incubationNumber |COlONIal morphology general Cell structure”
number time of general no Opaque | infor—-| pin—point| short rod fong round
isolated bacteria| structure sl(i%ing (%) [mation| (';z)d (%) :&? (r;)d
43 i3 (30)| circular |2(5) ~ Gram-{ 5 (12) |3 (7) |5 (12) - -
smooth rim single
elevate
no pigment
transiucent
sliming
pin point
size
29(8e7) o = = v = 9 (21) [1I9@44) | 1 (2) =
1 (2) v = = 7 s = - L42) >
* 1000 magnification 5 (12) |12 (28) [ 24 (56)] 2 (4)

SH



5¢3 The morphology of the bacterial cultures iqolated

P

from Tapra.A total of 183 pure bacterial cultures were isolated
from Tapra samples, of which 95 were from the non-sticky rice,‘
RD.15 and Kowmali. The morphology of these bacterial cultures
were summarized in Table 11. Most of the bacteria isolated, from (e
the new rice variety, RD;15 formed colonies after they were incubate
for only one day (70%), whereas only 50% of the bacteria from

the old rice varigty, Kowmali appeared as colonies after 1 day of
incubation. It can bé‘éeeﬁ’tﬂag;about 50% of the bacteria o
isolated from Kowmali required 2-4 days for colony formation, o
s0 called slow—grow1ng bacteria. In the new variety, RD. 15 only <
30% of the bacteria 1solatéd were the slow-growing type. However

no obvious difference in gygioplonlal and cellular morphology ;w
were observed between"thésé’éiélrice varieties, their colonics |

were slimy, circular and,pinsgoint 1n size, and contained no

v/
I

pigment. All of them\were Gram negatlve. The major cell structure
was red shape, only a few were pin=-point.

Table 12 showed the morphology of the bacteria isolated

B ot

from sticky rice altogether 88 pure cultures, 46 from RD.6 and 42 ,
from Sanpatong. Most of the bacteria iéolated from the new rice
variety, RD. 6 appeared as colonies within 1 day of incubation (63%),
whereas only 54% of the bacteria isolated from the old rice
variety, Sanpatong appeared as colonics on the same daye. About

45% of bacteria isolated from the old variety and 37% of bacteria
isolated from the new variety were the slow growing type requiring

2-4 days of incubation to form colony.



Table 11. The morphology

RD. 1)-£ (mod rn va‘ieéy) and’Kowmali (old variety)
as described in Methads.




- 5
| Rice Total Ilncubofion Number | colonial morphology general cell structure *
Variety |number | time ofg general no  Opaque |3 mm ':Lf’?;; pin poing "388' rod |$3§ mlrlgg
isolated| (d) | bacteriq structure 3"(';;')"9 (%) ?‘:/‘z')e . (%) (%) (%) (%) (%)
RD. 15 48 I 34(71)|circular |3 (6) e 2(4) [Gram- |9 (19) | 5(I0) [18(38) |2 (4) e
| smooth rimy g :
elevate
sliming
translucent
pin- point
no - pigment] -
2 13 (27) " 2(4) |1(2) |1 (2) s |2(4) |3(6)|80U7) | - -
E I (2) » 1.(2)
kwmal| 47 | 1 [2z@n| ,, [4(9) [1(2) [sun| . | — |san [n(23)|3(8) |3(8)
2 24 (51) v 12 (4) 11 (2) | 1(2) " 2(4) |7(15) 13(28)|1(2) |1 (2)
< I(2) o I (2)

® ]000 magnification.

ih
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r.f emitl cky rice at




+ » s +
Rice | Total llncubotion Number Colonial morphology general cell structure =
variety | number | fime of general no Opaque |I-3mm infor - pm-poim‘ shog rod Ion?1 roung
isolat bacteria sliming N size | mation ro ro ro
isolated | (d) structure (%) | (%) (%) (%) (%) (%) (%) (%)
RD.6 46 | 29(63) | circular 5(H) [ 4(9) |3(7)| G- 51 |9(20)]9 (20)|3(7) |3(7)
smooth rim sing_le
elevate
sliming
translucent
pin - point
ife
no pigment ‘
2 13 (28) & 3(7) 2 (4) |1(2) 3 1(2) | 3(7)|6(B)|1(2) | 2(@4)
4 [1(2) 5t — - - - - | = |2 - | =
SKT) = 3(7) 3(7)
Sanpo- 42 | 23(55) - 3(7) [24(5) {4 10) 55 6(K4) | 4(l0)j10(24)]|2 (B) |1 (2)
hong. 2 it " 502) (1 (2) |1 (2) w | 5024007 | — |1(2)
2 (5] 5 — — — - FI2IY i L2) = o
* |000 magnification.

8
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The general colonial morphology on NF plate of the isolated 5,

bacteria from both rice varieties were slimy circular shape, with
the pin point size and no pigment production. All of them were
Gram negative, rod ahape. The rice plant of any variety grown at
Tapra seemed to have many different types of diazotrophic bacteria
associated with the rhizospher Gomparlng to Chumpae and Ran381t,
since the distribution in incubation time required for colony
observation varied from 1=5 daya. Unlike Tapra, the bacteria

isolated from Chumpae mestly formed’colony after only one day of

incubation, indlcating fhe hOmogeneity of the bacterial pOpulation. t

)
#d

6. Screening for heterotroph;c diazotroph having high N -flxing

TV

activity. ,ﬁj}i?ZNju¢l
All the pure ba@tggiéi“A‘ltures, isolated from riee root

CYILXATEET 'rv_

and rhizospheric seil samplea w@re tested for their Na-flxatlon

ability by CZHE - reduction asgﬂx,as described in Methods.

Figure 9 showed the hlstograms of the number of aerebic N, -fixing

2

bacteria at different levels of ARA which are 1-99, 10099, ¢

500-999 andlhigher than 1000 nmol/bD420/d respectively. The
bacteria selected for further stﬁdy were these having ARA higher
than 1,000 nmol or 1 nmol /°Dhao/d° According to this criteria,
twelve cultures wére chosen from Tapra and 5 each from Chumpae .
and Rangsit. Among these 22 pure cultures having the ARA ranging
from 1 - 6 umol /bnhao/d, eight cultures representing different

morphology and site of collection were reselected for further

chracterization,
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7. Characterization of the aerobic diazotrophic bacteria.

7.1 The effect of temperature on bacterial growth.
‘The eight bacterial cultures ohosen were grown in
NF + 10 % rich medium, The cells were divided in 2 parts and
harvested at the stationary phase by centrifugamion. The packed .

cells in the first part was resuspended in NF medium and the second

part in NF + 10% rich medium pH 7.0. A proper aliquot was taken

and diluted to the 1n1tial OD#20 of 0.02 in each tube of either

medium. Triplicate tubes were incubated at 25, 30, 37, 42, u46, 50°¢

/”

for five. hours, and tmf,turbldlty manifested with bacterial growth §

was observed in a SpeCttanio 20 at 420 nm.

The effect of wariation (25-30°C) in temperature on growth

in NF and NF + 10% r1oh me&ia for five hours was shown in Figure 10.

/
s a—‘--‘

According to the plot of‘ﬁﬁhao versus temperature in NF + 10%
rich medium, the aerobic dxazotrophzc bacterla were classified into ‘
three groups. Grouﬁ A showed the_optimum temperature for growth }i
&b 3770 inwhich the dirferanse ojf growth between 37°C and 30°C
was qulte drastic about Ouk OD426 unit. Group B, although showed
the optimum temperature at 3? C like Group A, but the difference
of OD,_*20 at 37°C and 30°C was only 0.2 ODL}20 unit or less.
Group C was distinquished by the optimum temperature for growth
between 42-46°C,

All the eight bacterial cultures could not grow in the

NF liquid medium after the five hours of incubation at any

temperature.



Figure 10, The effect of temperature\on the growth of aerobic

diazotrophs,.

The eight bacteria{ cul?%fgs chosen were grown in
RN
NF + 10 % rich mgﬁinm.\)Théfigils were divided in" 2
\/::\-\/
he stftiwpary phase by

taken and diluted A 1&1 ODhZO of 0.02 in each
B AN AN =

tube of eithei -ate) tubes were incubated

at 25,30,37, 42§§8\36~Gw£e§vfiﬁgﬁﬁours. and the

tﬁbidity manifested'Wtfh?baéterialigrowth was observed

~

in a spectronic 20 aﬁfﬁéﬁigﬁlf'

O«==—0 incubated in NF'wedium
i InaubREAE du R . 10 % rich medium

Each point'represénts the Qean of 3 samples.

The original information of these eight.characterized

bacterial cultﬁres‘was summarized in the Appendix

(Table 14).
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7.2 The effect of pH of the medium on bacterial growth.

A bacterial culture grow in NF + 10% rich medium'at .
pH 7.0 to stationary phase was used as starter; After dividing
cells into 2 parts, cells were collected by centrifugation, the
first part was resuspended in NF medium at different pH. The

second part was resuspended in NF + 10% rich medium at different

pH. The initial 0Dy, 54 in each tube was adjusted to 0.02 by dilution.

Triplicate tubes at each pH valne of each medium were incubated
at 37 C for 5 hours.. gacterial grgwth was observed by measuring
turbidity at 420 nm.f/The‘flnal pH after 5 hours of incubation
was observed by pelletiqg the cells and measured the pH of the

supernatant liquid. v’5 ‘-giak~

/

Variation of pH (& 5-7 5) caused different effect on
growth of the eight bactarial~dhitures. Figure 11 showed the
plot of 0D, versus- initzal pH of- the'medium of each bacterium.

——y

The arrow indicatedfiheﬁshiitwin“pﬂia?ter 5 hours of incubation.

All the 4 bacteria classified in Group A by the previous experiment

showed the'same patterns, this is also true with the other two
group B and C.

In NF + 10% rich medium Group A preferred the slightly
basic and‘heu£ral pH and shoﬁed the optimal pH at 7.5. However,

the growth occured quite well in slightly acidic media (pH 4.5

5.5), the difference of 0Dy, after 5 hours of incubation was less =

than 0.1 OD unit. Group B, was similar to group A, by having the

optimal initial pH of 7.5, but the decreasing of the initial pH



Figure 11.

The effect of pH on the growth of aerobic diazotrophs.
A bacterial culture grown in NF + 10 % rich medium to ‘.}
stationary phase was used as starter. After'dividing
cells into 2 pafts. cells were collected by

centrifugation, thg\find#Zégrt was resuspended in NF

medium at diffe: $§fjsébond part was

/;74// % rich médlum at different pH.
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The initial 0D, Q/in/ ac tube was adjusted to 0.02

resuspended in

by dilution. ”f%p

"\f, %
:yours of incubation

i

was observed §§ pelleting at ce @is and measured the

pH of the supernatant liqﬁid.'

0 0 incubated\in>NF?medium

° e incubated in NF + 10 % rich medium
-« S =

final pH after . initial pH before

5 hrs. of incubation. | incubation.

Each point represent8the mean of 3 samples.

The original information of these eight characterized
bacterial cultures was summariged in the Appendix

(Table 14).
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to 7.0 resulted in a significant decreasing in growth by 0.3
OD unit. Thus Group B is more sensitive to neutral and slightly'
acid pH than Group A. Again, Group C was obviously characterized
by the very low growth even in NF + 10% rich media at any initial 3 ;
pH. Variation of initial pH of the media (5.5-7.5) did not have
much effect on growth. Besides, the pH shift after 5 hours of
incubation ( é--- ¢ ) were very small comparing to the other two
groups. Figure 10 also showed that all of them produced acidic
compounds in NF + 10%]2§%h media, causing the drop of pH after five
hours of 1ncubat10n.//ﬂpp§‘9f them grew in NF medium at any 1nitia1
7 /s : _ :

/ 3
y iy P '8

PH.

73 Relationéhiﬁfﬁggieen Na-fixing activity and stage of
/P \ # 1.:.:)-._!; 1

Ny ‘:..:-.m:i nn'v‘g/ ;
From the-diffé?éh&é‘in patterns of temperature response

and pH response, there seemed‘td“ﬁé three catagories (A,B, and C)

e —————

of diazotrophic bacteria. In the next experiment, we selected three f
bacterial cultures (one of each group). The growth patterns in
NF + 10% rich medium at 37°C waé followed. Figure 12_showed the
logarithmic growth curves of the representative bacteria from
Group A (17R1a2), Group B (15RR12) and Group C (258a12). The time
required to reach midlog phase, which is the most active phase of
each bacteria was 3, 3.5 and 4.5 hours for Group A, B, and C
respectively. The maximum growth of Group C was as less as & quar#etif
of Group A or B at the stationary phase. From this information,

we can prepare the bacterial cultures in its midloé age for studyingi




The growth curvgiiiéf : égé;ﬁgn fixing bacteria

in NF + 10 % r

;‘” .
 Aye baateria from Group B.

By N

bacterial cul

(Table 14).
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™ A (17 Rio 2)
B
2. B (I5RRI2)
)i
5, C (25sa 12),
/A//u-
S
<
I Group A B C
Bacterial code {I7RIa2| I5RR 12| 25 Sa 12
05 log phase (hr)| I- 35| 0 -35 [35-55
generation | hr | hr | hr
time ( hr) 15 min 30 min
I T T T T T T T T T T T 1
0 2 a4 6 8 10 12 14 16 18 20 22 24
Incubation time (hr).
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the correlation between growth and ARA in NF medium,

_The bacterial cells harvested in the midlog phase were
suspended in NF medium. Each cqlture was divided into 14
identical‘tubes with the starting concentration of 0.52 OD#ZO'
The first two tubes were assayed for ARAbat O time. The rest
were incubated at room temperature (29-3000). At various time
intervals, a duplicate of samples were analyzed for ARA and
ODhéo' As shown in Figure ij,ibécteria from Group A showed
maximum ARA about 52 mi’ol/OD/h iat ¥ qours of incubation which
was Lh.thelrearly statibnarylphase. On the contrary, bacteria
from Group B showed'thé-m§¥§§;m ARA about 75 nmol/OD/h at 8
hours of incubation,vwhioh_gasﬂ@idlqg phase. The bacteria from
Group C, whi§h always éhoﬂgq;#ﬁgarkedly low ODI’20 failed to

show ARA under this cqﬁditi¢n§ll“



Figure 13. The relationshipiggt#
—— O

fﬂ@gch culture was

}tubés with the starting

incubated at room temperatur

time intervals,‘awdﬁpi

N VR

° e ARA
0 O Optical density at 420 nm.

EBach point represents the mean of 2 samples.
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Group-A.  (I7Rl1a2) Group-B. (I5RRI2)
75nmol /0D/hr at8hr|

8

52 nmol /ob/hr ati2 hr

g 8 8 3 3

ARA (nmol / on,,Jhr)
3

o

T

O 4 B8 2 6 20 240 & 8 I2 16 20 24
Incubation time (hr).



	Chapter III Results
	1 The Influence of Soil Type on the N2-Fixing Potential
	2 The Influence of Fertilizer Application on the N2-Fixing Potential
	3 The Influence of Rice Variety on the N2-Fixing Potential
	4 The Evaluation of Total N2-Fixing Potential Perorop
	5 The Morphology of Isolated Purs Bacterial Culture
	6 Screening for Heterotrophic Diazotroph Having High N2-Fixing Activity
	7 Characterization of the Aerobic Diazotrophic Bacteria


