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Mbstract

.Carbon and nitrogen sources and pH range controling
growth of Rhigpbium sEsbaniae localy isolated from root
 د ا

nodules o٤ S.sesban (L) Merrill were studie in vitro.
 د

Sane factors affectlng extracllular invertase activity
of the bacterium were investigated. The fast growing
strain showved excellent growth on most of carbon sources
tested, while it cannot grow on either starch or cellulose.
The survey of nitrogen sources showed that uracil and
phenyl alanine had a stimulatory effect, whle ammonium
chloride and adenine inhibited the grGth of the bacterium.
The minimum, optimuN and maxlmum pH walues affecting

he growth of the isolate were 5, 8 and 10 respectively.
The invertase activity of R.sesbaniae was optimum after
six days of incubation, pA 7 and 15 sucrose /و1 in growth
culture.

Introduction:،

Rhizobia are quite varied in their nutritional
requirements and accordingly are devided into fast or
slow-grouing strains (Glenn 6 Dilworth, 198l; Stowers
and Elkan, 1984; Ahmad and Smith, 1985). It ha been
reported that the fast growing rhiazobia grow well on
isaccharides as sole carbon sources (Martinez de Drets
et al., 1974, Trinick, 1980; Glenn s Dilworth, 198l).

The ndule bacteria were able to utiliae various
organic and inorganic forms of nitrogen (El-Gamal, 1977,
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Chakrabarti et al., 198l; Stowers and Elkan, 1984,
Mohapatra and Gresshoff, 1984; Ahad and smith, 1985).
Optimum pH for rhi %obia was neutral or slightly alkal1ne
Yadav ,Vyas ة 1971). he ؟ abilty of rhlzobia to grOw

• 4at wide pR was also recorded (Yadav and Vyas, 1973; okaror
and Alexander, 1975; Pandhler ana Kahlom, 1978). Sucrose
was the major carbohydrate in legume nodules (Martinez­
De Drets et al٠, 1974; Singh et al., 1980; Streeter,
198l). 5ince sucrose is the. principal sugar translocated
to nodules, its hydrolysis by invertase may be an initial
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step in making glucose and fractose available to bacteroids.
(singh et al., 1980).

 م٠

The goal of this investigation 1s to throw light
upon nutritional reguirements o٤ Rhizobiu nodulatingب 

roots of Sesbania sesban (L) Marrill and some factoIs
،

affecting proauction o± extracellular invertase activity

of the bacterium.

Materials and Methods:
R.sesbaniae was isolatea £rom the nodules of SesDaniE
،

sesban ,(L) Merrill naturally grown in Egypt by the method
 ي

aescriBeA.:.by vincent t1970). Cultures were checkea for
wniform gؤ lony morphology using a Tween 40 mediu (Liم ,
1978} and as ن subjectea to test for purity {Somasegran
ana Hoben, (1985).

The growth ٥٤ the rhiazobium was studied 1n yeast
extract mannitol {YEM) nediun (Vincent, 1970). (YEM)­
congared medium was used for counting the colonies by
plate count method (Vincent, 1970).

 ي خة4.·

Effecto٤carbon,nitrogensouFcesandpHvauesonوrouth.
Medium used for carbon utilization cohsisted o£ {YEM)
with the omitting Mannitol. Carbon was added at a final
concentration o٤ 18 (W/٧) fr٥m a 'filtersterilized  ن1
autoclaved 108 (W/٧} carbohydrate solution.

٦"



• 3 -Women's Caلl . Ann, Rev.
vo1 17 (1992).

Medium for nitrogen utilization was (YEM) without
yeast extract and the addit1on af 0.5g/1 nitrogen source.٦..٠

To test the tolerance of the strain to pH values,
the pH- of (YEM) medium used was by adjusting the pH to
3,4,5:6,7,8,9 and 10 using buffer (Howieson et al., 1988).

٢/
{

orth rates: Liguid cultures were usedج 
sing a 2 inoculum (A520 = 0.l, lcm length path) andن 

incubateD in a rotary shaker at 28%C. The bacterium growth
was determined in response to different C,N and pH, A
sample of the culture 0.l ml containing 1]08 eeLls were
spread on plates with the desired factor. The plates
were incubated t 28%c for 2-5 days and compared with
control plates containing (YEN). Each treatment consisted
of five replications in randomized blocks.

The bacterium was grown  ز
in triplicate at 28°c in 50 m1 sterilized medium (pR
6.8) cortaining (mmol) sucrose 29.2; K2AP0 , و 2.9; HgS0 , و
0.8; Cas0و , 0.7; Ca c03, 10; NaCl, 1.7 and yeast /و1
extract, 1. (Singh et al-, 1980). Invertase enzyme wAs

by following reductimetrically the hydrolysis
as described by Martinez-De Drets et al. {1974)

et al. (l980). The effect of surose

determined
of sucrose
ana singh

{

}

incubation time
the production

assayed using
detemmined by

pB,

on
the growth .medium,
the , rowth ق culture

concentratipn of
and agitation of
o٤ free invertase was studied. Glucose was

wasProtein(1944).Nelsono٤the method
the method of lowry et al. (1955).

Results and Discussions

Carbon utilization: Rhizobium of S.sesban showed consistentس ي لا 

carbon utilization pattern (Table l). Nearly the isolatc
utilizee the tested carbon sources with the exception
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cellulose and
in accordance

starch as good energy sources.
w4th El Gamal (1977) who found

mhis
that

RhizobiuR sesbaniae could uti11ze many carbon sources
 ب د"

eff1ciently. However, 1imited 4rowth response was observed
o glucose, mannose and ribose. Intermediates of the
tricarboxylic acid cycle as well as acetate were generally
used for growth by this 1solate, although acetate showed
the least growth response. This isin contrary with tie
results of Stowers and Elkan (1984) for the growth cowpea
rhi2obia. The fast growlng tested strain appeared to
use the disaccharides such as sucrose, maltose and
trehalose efficiently. This agrees with the previous
findings of (tartinez-De Drets et al., 1974; Singh et
al., 1980, Glenn and Dilworth, 198l; Stowers ana ElKan,
1984). It is interesting to note that although
traditionally mannitol is used as the energY source for
many rhizpbia, gluconate and glycerol each gave a better
growth response. This is in accordance with {ELKan and
Kwik, 1968; Stowers and ElKan, 1984) who found that
gluconate and glycerol could act as energy sources more
efficiently tlan mannitol. They claimed that gluconate
supported growth very well by making it the nost generally
usable energy source for many rhizobia.

} ،

}

•

(,nitrogen sources- {Table 1trogenuttl1aation: su±vey oلا٤± 
showe that certain amino acid (phenyl alanine) can satisfy
the nitrogen requlrement of R.sesbaniae. Dracil was the

»

saurce of nitrogen best used by this species. Adenine
and . amonium chloride were used by the bacterium, yet
they showed 80 and 759 less growth than with yeast extract
{control). Moreover, potassium nitrate, urea and thymine
showed s1milar utilization patterns to yeast extrAct.
Generally aur data showed that Rhizobium seEbaniaeي 

responded differently with the tested nitrogen sources-

-304-
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similar results were recorded by El Ganal (1977) with
R.sesbaniae except that he observed inhib1tory effect

 د د

when using phenyl alanine and urea. Chakrabarti et al.
(198l) found that half of 85 Rhizobium strains examined
could grow on yeast extract while some o٤ them were
±nhibited by yeast extract, NHg-N and N03-N. on the other
hand Stowers and ElKan (1984) and Mohabatra and GresEoff
(19841 reported that yeast extract was the source o٤
nitrogen best used by. 25 strains of cowpea rhizobia and
2a±asPonia strain ANU 29 respectively.

PH tolerance: (Table l) showed that Rhizobiun sesbaniae
 ين ،

could t0lerate a wlde range of pH values (5-l0) with
maximnum growth at pn value o٤ 8.0. The pH values from
5.0-7.0 supported growth while pR walue of l0.0 was not
lethal fo± its groxth. PH values leEs than 5.0 (4.0 and
3.0) did not support growth. This results were in full
a9reement wth the results obtained" by Pandhler and Kahlon
(1978) who observed that Rhizobium of Pisum satiwum fail

،،

to grow at pH 3.0 and growth was attained at pH (6.5-
8.0) wh±le pH's above 8.5 wers not lethal. on the other
hand some strains of cowpea group rhizobia could grow
at pH walue as lcw as 3.5 (Okafor and Alexander 1975).
Different strains varied widely in their Eensitivity
to pR. he pB 3.5, 3.0-3.5 and 3.0-4.0 were lethal for
$esbania gannabina, Crotalaria iunceA ana Glc4ne gax

 د

strains respectively. The optimum pH for Sesbanla gannabing،
was 5.5, for Crotalaria iuncea stiains 4.0-7.0 and for
GlYcine max strains ٩.0-7.0 (Yadav ana vias, 197I; 197la;
1973). PH 5,5 was optimum for growth of R.meliloti, peas
Rhizobiمu and R.le9umimoEarUm (Lowenarof et a1., 1981;
Helennish, 1981 and Relemish and El-Gamal, 1987}
respectively.

Reduclng sugars
appeared in the the sucrose-containing medium uring

-٦6E
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bacterium. This indicated the
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extracellular hydrolysis of sucrose Fig. l(a) Shaked
culture enhanced invertase activity more than unshaked
ones. The production of this enzyme increased and reached
maximum activity at six days incubation (23 mol glucose
produced/ min/mg protein) compared to (l8.4 at the first
day incubation). The enzymatic activity was increased
with increasing sucrose concentratlon in meia Fig. 1(c).
At sucrose concentration of l5 g/3 the enzymatic production
was optimum. Tie maximum erzyme activity was attained
at pH 7.0 Fig. l(b). Hartinez et al. (1974) observed
similar results with different Rhizobium spp. when sucrose

 ء

was used as the sole carbon source. Also the invertasE
activity produce4 from NeDrOSPEFa crassa (iarzluf 1973)
ana from R.iaponLcum isolatea from sesbania gIandiflora
(Singh et al., 1980) are similar to our results. These
results supprt the view that an extracellular invertate
was present in R.sesbaniae root nodules of S.sesban and

 ا

confirme6 prEvlous results on the fast growlng rhlzobia.
Sinee 'kHe content f glucose was closely following the
spicific act1vity of invertase, thls enayme, therefore,
seems to play an important role in the utilization of
nodular sucrose translocated from the photosynthetic

}
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}

organa. The slow grawing
not produce an intra or
thuE fail to metabolise

strains cf R.±uPini whieh do
extra cellular invertase, and

sucrose upon culture in liguid
medium are dependent on plant invertase for the hydrolysis
of sucrose (Robertson and Taylor, 1973).

The significans of these observations in the culture
of the isolated Rhizobium 1n the laboratory, is their
ecological adaptation to particular environments.
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Table 1 E٤٤ect و o٤ carbon, r1trogen sources and pl values on the total viable
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counts of PhIaobiuMR sesbani (local straih) and percentage d4fterence

٤ وهء .رهءثة

Carbon Nitrogen
ercnt£لاء٤ No. of wable different No. of wiablec ١٤١ cel1s/mL $ diffarence N (0.5٤) cells/تm differeieeة culture ،ln6 eultureرl07

#anni. tol 5.3 ذ 00.٥ Yeast extract 5.30 00٠٥(caontr٥]) (contral}
Glucose 4٠60 -28.9 NmRonim- 1.30 -75.5

chloride

Galactose 7.40 +16.9 Pot.assium- 5.36 +0l٠1
niErAtc

Mannase
٩ 3.40 -46.2 rea4.9٥ ا -٥٦٠5

Xylose 10.28 ٩٠62.4 Phenyl- 6.85 +29.2
alanlne ويه

R1bose :١
Ndenine 1.04 -80.35.11 -1 .و3

Arabinose 11.51 +8l.7 uracil 7.16 -35.0

Sucroso 11.28 +76،9 Thymine 4.٥5 -23.6
ta1tose 8.41 +32.9

·Treha kase ·7.43 +17.4
•

١ ذ±+8

Glyeerol ·12.75 +100.6
Sod. acetate 1.23 -80.6

Sod. Suciate 9.66 +52.6
Sod. lucnate و 13.66 +l14.6
8tareh

CelLuiose  ا

.٥.S0٠060 .ما L.s.٥. 0،005»

} ,

t٠
 و

pIl 0

pl!

٥

walueA

5

7.02

6

7.43

٦

7.90

8

8.50

9

7.٥0

10

5.62
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10908.07.06050
Sucrose g/٦ mediumpH o٤ growth medlum

byactivity producedFig. l: Extracellular invertase

RhizobiuM sesbaniae isolated from Sesbania sesban
،» ،،

(L) Merrill.as affected by:

{٨) IncubatLon period oF cells and shaking o the
culture media

Ehaked cultureمن 
unshaked cultureمق 

(B) PI of the gtowth medium
(C) Sucrose concentration of the rowth ق medium.

Invertase act1vity is expressed as y glucose produced/
mg protein/ min.


