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Effectiveness in N2 Fixation of Sesbania speciosa and

Sesbania rostrata Rhizobia Isolated from Different Locations
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Nantakorn Boonkerd and Suwannee Promsiri

ABSTRACT

Sesbania speciosa and Sesbania rostrata are high potential symbiotic N-fixing legumes to be used as
green manuring for both field crops and rice. Due to both Sesbania species are introduced crops thus we hypoth—
esised that the suitable effective strains for these two Sesbania species may not present in Thai soil. the objective
of this study was to determine the effective strains of rhizobia for the two Sesbania species from soils in differ—
ent part of Thailand. It was found that Sesbania speciosa rhizobia were different in terms of strains, population
density and effectiveness in different locations. Most soils contained very low to moderately effective strains of
rhizobia. For Sesbania rostrata, variation in rhizobial strains was not great. most soil contained moderately effec-
tive strains. However from the study we found some high effective strains of rhizobia for both Sesbania species
were isolated. Therefore, to be most benefitial from using both Sesbania as green manuring the plants should be
inoculated with their effective rhizobial strains isolated from this study for every new introducing areas.

Key words : Sesbania speciosa, Sesbania rostrata, rhizobium, biological nitrogen fixation
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Table 1 Growth and nodulation of Sesbania speciosa in soil collected from different part of Thailand.

Soil
Nodulati Nodul Plant
samples odulation odule appearance ant appearance
* many nodules Large,red on the inside and green Plants were large
(20-30)
** medium nodules Large having both normal and Plant were normal growth
(15-20) abnormal,red and brown o n but rather yellow

the inside, some were white

*kk little nodules

(10-15) white color on the inside
HAEK Very little Many small nodules, whit

<less than 10 on the inside

nodules>

Mixed sizes of nodules with pale-

Small plants with yellow
color
Very small plants, yellow
color

*  Trung <TG>, Pechaboon <PB>, Nakhonratchasima <NM>, Chiangrai <CR>, Saraburi <SB>, Yala
<YL>, Surassthani <ST>, Nakhonsrithamaras <NS>, Songlhla <SK>

* %K

Rayong <RY>

* %k
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Table 2 Serological (ELISA) pattern of rhizobia isolated from S. speciosa nodules.

Antisera A B C D E F G H I J K

Aligents
(Isolates) IRG4 S4 ORS322 IRG32 CT4 IRGS9 IRG23 ORSS71 Mu2éa Aml0 IRGS6

SR 1-5 (ABEFGHJ)"
LP 1,3,5(ABCEF)
LP 2 (ABCEFJ)

LP 4 (ABCEFD)

CP 1,3,4,5(ABJ)

CP 2 (ABF)

SB 2,3,4(ACE)

SB 1 (ACEF)

SB 2,3,4(ACEF)
SB 5 (ABCE)

PB 1-5 (CD)

NM 3,4,5(DE)

NM 1 (DEFK)

NM 2 (DEFGK)
UD 1-5 (CE)

PC 1 (CEFG)

PC 2,3 (CEP)

PC 4,5 (CE)

KG 1 (D) .

KG 2,5 (DFG) . . .

KG 3,4 (DG) . .

CR 1 (HI) »
CR 2,4 (ABCDE) * . . » *

CR 3 (CD) » .
CR 5 (EF)

NS 1 (CEK) .

NS 2 (CEJK) .

ST 1-S (BCEFJ) . .

SK 1 (DG) . .

SK 2-5 (DGD - . .
RY 1 (E) ‘ .

RY 2 (D) -

RY 3 (EK) .

RY 4 (A) .

RY 5 (CG) . »

YL 1-5 (BE) . .

YL 1-3 (EP . -

MK 4,5 (EFG) . » .

SK 1 (B) .

SK 2,3 (JK)

SK 4 (D) »
SK 5 (E)

KK 1 (E)

KK 2,3 (EF)

KK 4,5 (EK)

CS 1,2 (ACDEL) » . »
CS 3 (AL . . .
CS 4 (BE) . .

cs 5 (HD . .

CB 1,2(DE) . .

CB 3 (D) .

CB 4 (DH) . .

CB 5 (GD » .

NT 1-5 (E)

TG 1-5 (BE) .
CM 1 (CEFUK)

CM 2 (CDEFK)

CM 3 (CDE)

CM 4 (BCDEFGK) .
CM § (DE)

NP | (CD) .
NP 2,3,4(DG) . »
NP § (CD) . .

PR 1,2(D

PR 3 (HD - -
PR 4,5 (AJK) . * *

T T S S SO
* 2 e
«* s 0 » *
LI K I
* *
" v e 2 s .. + e
. * v e

* & 5 @

* s
*

* 2 8 0
*

* s * w
* 8 v 8 &
L
* . 0

* (A K) = is positive reaction that comes from antigens and antibodics reaction



2innasmand (Gne.) TR 27 miun 3

297

Table 3 Serological (ELISA) pattern of rhizobia isolated from S. rostrata.

Atigents Antisera A B C D E F G H I J K
(Tsolates) IRG4 S4 ORS322IRG32 CT4 IRG59 IRG23 ORS571MU26a AM10 IRG56
PN (BEF) * * *

BK (BDEHI) * * * * *

MK (BE) * *

PR (BCE) * * *

NB (BCGH) * * * *

NR (AD) * *

NS (DG) * *

TR (ADJ) * * *

SB (D *

CM (K) *
CR (E) *

PT (K) *

*(A.....K)=is positive reaction that come from anitgens and antibodies reactio
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Table 4 Correlation co-efficients of nitrogen
fixation in S. speciosa.

Plant Plant Nodule Nodule
DWT N No.

ARA
DWT (molC2H‘/g

Variable (® & (8) nod.drywt./h)
Plant height(cm) 0.66 0.67 0.68 0.68 0.68
Plant DWT(g) 0.99 0.98 0.96 0.94
Plant N(%) 0.98 0.98 0.97
Nodule No. 0.99 0.99
Nodule DWT(g) 0.99
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Table 5 Correlation co-efficients of nitrogen fixa-
tion in S. rostrata.

Plant Plant Nodule Nodule
DWT N No.

(8

ARA
DWT (molC2H4/ g
(g) nod.drywt./h)

Plant height(cm) 0.43*0.40* 0.40 0.256*  0.31*
Plant DWT(g) 0.76** 0.23% 0.67** (.83%*
Plant N(%) 0.21 0.58%* 0.71%*
Nodule No. 0.27*  0.07
Nodule DWT (g) 0.71**

Level of significance at 0.01

* Significant level at 0.05
** Significant level at 0.01
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isolates on growth of S. speciosa.

Figure 1 Effect of rhizobi
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Rhizobial strains and isolates

Figure 2 Effect of rhizobial strains and isolates on growth of S. rostrata.
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Figure 3 Effectiveness comparison of rhizobia isolated from different provinces on growth of S. speciosa.
Far left is uninoculated control.

Figure 4 Effect of rhizobia isolated from S. Rostrata (right) and nodulation characteristic on both stem
and root of S. rostrata (left).
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Figure 5 Comparison of nodulation formed by the highly effective strain (left) and the ineffective strain

of S. speciosa rhizobia (right).
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