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Abstract 
The compatibility of potentially nitrogen fixing 

associations between ten Rhizobium strains and six 
Sesbania accessions (species) was studied under glass- 
house conditions. The rates of N2 (C2 H2) fixation (u 
moles C2 H4 /plant /h) were determined. The various 
Sesbania accessions responded differently to inoculation 
with the strains tested. The ANOVA test revealed that 
there are real accessions (P = 0.01) and strains (P = 0.05) 
differences. In general the results obtained indicated that 
the highest mean rate of N2 (C2 H2) fixation and the 
highest degree of compatibility with strains under test 
was shown by Sesbania bispinosa (accession BA12). 
Sesbania grandiflora (accession GL 2.02) ranked next. 
The performance of Sesbania pachycarpa (accession PCI), 
Sesbania macrantha (accession MNI), and Sesbania 
sesban (accession SBIO) in the N2 (C2 H2) assay is lower 
than that of accessions BAI2 and GL2.02, thus indicating 
the possibility of lack of compatibility between these 
three accessions and almost all of the Rhizobium strains 
studied. Plants of Sesbania rostrata (accession RSI) 
produced either extremely low or no ethylene (C2 H4) 

quantities in the N2 (C2 H2) assay thus indicative of high 
specificity or that this legume is not promiscuous at all. 
However, inoculated and fertilized Sesbania rostrata 
performed quite satisfactorily and formed profuse N2- 
fixing nodules on roots and stems when grown in potted 
soil under Central Saudi Arabia climatic conditions. The 
results obtained indicated high variability among treat- 
ments in nodule number. 

Introduction 
In recent years species of the genus Sesbania have 

been reported as a potentially important plant group for 
many tropical and sub -tropical regions (Brewbaker et al., 
1981; Rinaudo et al., 1981). In spite of their many possible 
uses Sesbania species have not been widely exploited or 
researched. Survey of literature (Hussain and Ahmed, 
1965; Bhat et al., 1971; Razzaque and Siddique, 1971; 
Farooqi and Sharma, 1972; National Academy of Sciences 
(NAS), 1979) indicated that many of the Sesbania species 
can provide a wide range of products: forage, green ma- 
nure, firewood, gum, pulp and paper, edible leaves and 
flowers. Moreover, attention to the species of the genus 
Sesbania is widely being emphasized (Brewbaker et al., 
1981; NAS, 1979) because of their adaptation to a wide 
range of soil characteristics. Due to their nodulation 
(Rinaudo et al., 1981) Sesbania species are potentially 
suitable for improving the fertility and consequently the 
utilization of salt- affected soils (Khan and Awan, 1967; 
Abrol and Bhumbla, 1971; Bhardwaj, 1974; Dommergues, 
1981). The genus Sesbania was recommended, among 
other leguminous candidates, by the NAS (1979) as a 
green manure for the fragile ecosystems in the tropics 
where vast areas remain barren because of the un- 
suitability for conventional crops due to poor soil condi- 
tions and lack of water. 

The importance of this investigation stems out from 
the continuous call for research needs in trees as an indis- 
pensable resource (Brewbaker et al., 1981; NAS, 1979) and 
from the awesome imminent crisis and challenge in find- 
ing fuelwood that might face the world by the year 2000 
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Table 1. Sesbania species evaluated. 

Desert Plants 9(2) 

Accession number Species name 

BA12 
GL2.02 
PCI 
MN 1 

SBIO 

RS 

S. hispinosa (S. acùleata) 
S. Krandiflora (white flowered variety) 
S. pachycarpa 
S. macrantha 
S. sesban ( S. aegyptiaca) 
S. rostrata 

Table 2. Rhizobium strains evaluated. 

Strain code Species infected 
Origin of 

strain 

Tal 1113 

Tal 1115 

Tal 1 137 

Tal 1298 

Tal 1042 

Tal 1126 

Unidentified 

Unidentified 

Unidentified 

Unidentified 

S. grandiflora 

S. macrocarpa 
S. bispinosa 
(S. aculeata) 

S. grandifolia S. grandiflora 
S. arborea S. arborea 
USDA3F4CI - 
USDA3F4A4 

Hyderabad 
(India) 
Hyderabad 
(India) 
Cali 
(Colombia, 
South America) 
Univ. of 
Wisconsin 
(Milwaukee) 
Nitragin 
company 
(145 B,) 

Nitragin 
company 
(145 A4) 

USA 
USA 

Agency 
supplying 

strain 

ICRISAT 

ICRISAT 

CIAT No. 
175 *t* 

Allen No. 
770 

Nitragin 
company 
(Milwaukee, 
Wisconsin) 
Nitragin 
company 
(Milwaukee, 
Wisconsin) 
NifTAL 
NifTAL 
USDA, Beltsville, MI). 
USDA, Beltsville, MD. 

The genus is known to be Seshania but the species was not identified. 
ICRISAT = International Crops Research Institute for the Semi -Arid, Tropics. 
Hyderabad, India. 
CIAT = Centro International de Agricultura Tropical. Cali, Colombia. 
NifTAL = Nitrogen Fixation in Tropical Agricultural Legumes Project. Maui, 
Hawaii, USA. 

Table 3. Effect of Rhizobium strain on the rate of N2 (C2 H2) fixation by Sesbania 
accessions or species. 

Strains 
Seshania accessions or species 

BA12 GL2.02 PCI MN1 SBIO RSI Mean 

µ moles C2H4 /plant /h 
Uninoculated 

(control) 
0 0.9 0 1.2 1.1 0 0.53 

Tal 1113 16.6 N.D 7.3 3.8 4.8 0 6.50 
Tal 1115 8.3 10.7 9.1 3.3 0.2 0 5.27 
Tal 1126 3.3 5.2 0.6 0.3 1.8 0 1.87 

Tal 1137 0.8 6.1 2.9 2.7 0.6 0 2.18 
Tal 1042 0.3 N.D 0 1.0 2.7 0.1 0.82 
Tal 1298 4.4 3.6 1.0 3.0 0.7 0 2.12 
S. grandiflora 16.3 7.5 4.6 0 2.7 0.3 5.23 
S. arborea 5.5 N.D 1.0 1.5 0 3.8 2.36 
USDA3F4CI 13.8 5.1 4.4 0.6 2.9 0 4.47 
USDA3F4A4 3.6 3.7 0.6 2.9 0.7 0 1.92 

Mean 6.63 5.35 2.86 1.85 1.65 0.38 

N.D = Not determined 
LSD00, (accessions) = 4.49, SE ± 2.80 
LSD005 (strains) = 3.32, SE ± 2.07 

Table 4. Effect of inoculation and N2- fertilization on nodule number and plant dry 
weight of Sesbania rostrata. 

Treatment No. of nodules /plant Dry weight (g/plant) 

Uninoculated control 
+ N (Urea) 

Inoculated 
Inoculated + N 
Mean 
C.V.(% ) 

0 

10 

200 
100 
77.5 

120 

6.9 
8.6 
9.8 
8.2 
8.4 

14.3 

1988 

AD, as predicted by the Food and Agriculture Organiza- 
tion (FAO, 1980). Therefore, to assess the future potential 
of Sesbania species in recommended ecosystems, this 
investigation aims at determining the degree of plant - 
Rhizobium compatibility between Rhizobium strains 
and various species of the genus Sesbania using the acety- 
lene reduction technique. 

Materials and Methods: 
The seed material consisted of six Sesbania accessions 

(Table 1) and was obtained from Mr. Dale O. Evans, Dept. 
of Agronomy and Soil Science, University of Hawaii 
at Manoa. 

Pretreatment of Seed. Because the seeds of many 
tropical leguminous plants were found to germinate slowly 
and irregularly unless the testa was removed and made 
permeable all the seeds used in this study except acces- 
sion RSI, were surface scarified in concentrated sulphuric 
acid for 15 minutes (accomplishing surface sterilization as 
well). Accession RSI was left in the acid for 30-45 min- 
utes for maximum percentage germination as recom- 
mended by Mr. Evans (personal communication). After 
treatment the seeds were washed with water until all 
traces of acid were removed. 

Rhizobium Strains. Ten Rhizobium strains, ob- 
tained from the NifTAL collection, together with unin- 
oculated controls were evaluated (Table 2). Rhizobium 
cultures were grown and maintained on sterilized nu- 
trient agar (Vincent, 1970). Then from each culture an 
inoculum was prepared by growing the culture in a nu- 
trient solution. 

Method of Planting Seeds. The sterile seeds were 
planted aseptically under greenhouse conditions at the 
NifTAL, Project, Maui, Hawaii during October, 1983, in 
sterilized vermiculite in self irrigating medium size plas- 
tic pots with lids. Six small holes were drilled around a 
central hole on each lid. The function of the small holes 
was to allow for inoculum addition, reduce the risk of 
cross -contamination and vermiculite drying (by exposing 
a relatively small surface area), and allow seedling emer- 
gence at germination. The central hole held the irrigation 
valve attached to a common timer. Macro and micro - 
nutrients were added in a nutrient solution lacking nitro- 
gen (Singleton et al., 1985). Enough inoculum was then 
applied to bathe the seeds in each hole by adding 1 ml of a 
one week old turbid suspension of the test culture con- 
taining 109 cells /ml. Each test was replicated three times 
and uninoculated controls were kept for comparison. 
Sterilized dry gravel was spread around the holes on the 
lids to reduce chance contamination that might occur 
through the top of the system. Later the plants were 
thinned to one plant per hole and then allowed to grow in 
a cooled greenhouse for 5-6 weeks, until the differences 
between inoculated plants and uninoculated controls 
were apparent. The plants were then cut at the ver- 
miculite level and their roots, containing nodules, were 
removed from the vermiculite and incubated in 21 plas- 
tic containers with 10% (V:V) acetylene for one hour. 
Ethylene production was determined by gas chromatog- 
raphy (Varian Aerograph Model 940). 
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Results and Discussion: 
The response or susceptibility to infection by Rhi- 

zobium of six Sesbania accessions (species) inoculated 
with different strains (Table 2) is shown in Table 3. Ex- 
amination of the data presented in this table showed that 
the uninoculated controls, generally gave the lowest esti- 
mate of N2- fixation based on the rate of N2 (C2 H2) assay 
indicating that the increase in the assay rate is mainly 
due to biological nitrogen fixation. Sesbania bispin- 
osa (accession BA12) showed the highest mean rate of 
N2 (C2 H2) fixation. The data presented in Table 3 indicate 
that there is a compatible association between accession 
BA12 and most of the Rhizobium strains tested; viz. Tal 
1113, Sesbania grandiflora, USDA3F4CI, and Tal 1115. 
Similar compatible association between Sesbania gran - 
diflora (accession GL2.02) and Rhizobium strains tested 
in this study (Table 3) was only evident in the case of Tal 
1115, yet this accession showed the second highest mean 
rate of N2 (C2 H2) fixation. The performance of Sesbania 
pachycarpa (accession PCI), Sesbania macrantha (acces- 
sion MN1), and Sesbania sesban (accession SB10), as 
shown in Table 3, although better than that of Sesbania 
rostrata (accession RSI), yet it is indicative of low N2 (C2 H2) 
fixation rates when compared to that of accessions BA12 
and GL2.02. This indicates the possibility of lack of com- 
patibility between these three accessions and almost all 
of the Rhizobium strains tested. On the other hand, 
plants of accession RSI inoculated with the Rhizobium 
strains used in this study appeared unhealthy and pro- 
duced either extremely low or no ethylene (C2 H4) quan- 
tities in the N2 (C2 H2) assay (Table 3). Previous reports 
(Dreyfus, 1982) indicated that accession RSI is nodulated 
only by a specific strain of Rhizobium or, in other words, 
that this legume is not promiscuous at all. However, 
Rinaudo et al. (1981) working under waterlogged soil con- 
ditions in the Senegal Valley, reported that accession RSI 
performed quite satisfactorily and formed profuse N2 
fixing nodules on the roots and the stem. 

The analysis of variance (F -test) revealed that there are 
real accessions (P = 0.01) strains (P = 0.05) differences. 
Comparison among the means for accession effect and 
among those for strain effect (Table 3) also revealed these 
differences. On the basis of whether significant fixation 
(C2 H2) took place or not, the order would be GL202 < 
BA12 < PC1 < SB,0 = RSI < MN1. 

In addition to the acetylene reduction assay data pre- 
sented in Table 3, the number of root nodules and the dry 
weight per plant were also determined for 60- day -old in- 
oculated and fertilized Sesbania rostrata grown in potted 
soil under Central Saudi Arabia climatic conditions 
(Table 4; see also photos). The coefficient of variation 
(C.V.) indicates that there is a high variability in the 
number of nodules arising with the treatments. This im- 
plies that growing or intercropping this Sesbania species 
under the widely practiced center -pivot irrigation system 
could be beneficial in rejuvenating the fertility of these 
poor soils. In this part of the world where excessive irriga- 
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tion is practiced, the center -pivot, in most cases, indis- 
criminately irrigates both cropped and fallow land, thus 
availing an adequate amount of water to support the 
growth of the Sesbania plants. 

In conclusion it may be mentioned that future work 
along this line is warranted if the various species of Ses- 
bania are valued as appreciable landscape components of 
the drought stricken fragile ecosystems of arid and semi- 
arid regions. Moreover, very little or scanty information, 
in so far as we have been able to ascertain, is available on 
Sesbania -Rhizobium specificity. 
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