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SUMMARY

One fast growing acid producer Rhizobium.:strain (logat - -

strain) of Pisum sativum was screensd for growth behaviour in
acid, saline and aikaline broth culture. It grew in yeast extract
mannitol broth wide pH range (3.3-10) at varying concCentratons
of NaCl, Na,CO,Na HCO; and CaCl,,.

The growth of this strain increases when NaCl concentrations
were raised from 0.2-0.8%, and decreases when CaCl2 concentrations
were raised from 0.2-3.5% and Na2C03 and NaZHCD3 from 0.1-1 %,
The results indicate that growth of Rhizobium infecting Pisum
sarivum_is adversely affected by saline and alkaline conditions.
The effect of alkalintiy :s more drastic than salinity. This in-tum
suggests that the ability of Rhizobium to establish a successful
symbiotic relationship with Pisurm_sauvum is inhibited by these
cor.ditions.

Introduction

Pea, Pisum satvum is an imporw@ant fvod 1 rropical regions
of Egypt and Africa. Lands of Zgypt are characterised by the
presence of excessive soluble saits (abput 6% water soluble salts
in saline soils). The donunant .ons are sodium. calcium. chloride,
carponate and bicarponate. Most common are sodium and calcium

chloride type of salipity.

To obtain satisfactory vields oi Pisum sauvem in such

saline and alkaline soils. varieties of Rhuzobium and host genotype
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that are tolemnt te the stresses associated with tnese soils
are desired. These stresses include high pH and high levels
of sodium chloride. calcium chloride, sodium carbonate and

bicarbonate.

Some authers swdied the effect of salinity on the growth
of Rhizobium spp. tin saline soils and in broth culture (Upchurch
and Elkan 1977, Steinbom and Roughley 1975, Abdel Wahab
and Wahran 1979 and Bhardwaj 1972}, while others studied the
effect of alkalinitv on the growth of Rhizobjum spp. tn alkaline
soils and in broth culture (Helemisih and El-Gamma! 1985, Yadav
and Vvas 197t and Singh et al.. 1973). Scme strains have been
found to be salt sensitive to even 0.1% (Helemish 1983, Abdel
Wahab and Zahran 1979), while others have been found to be
salt resistance to even 3.0% NaCl {Paliai and Sen 1966, Yadav

and Vyas 1973 and Subba Rao et al. 1972).

Optimum pH for rhizobia was neutral or slightly alkaline

(Yadav and Vvas 197]) and thev were sensitive 1o acidity {Allen

and Allen 1950). According to Pandher and Kahlon {1978}, Rhizobium

leguminoserum  isolated from Pea {Pisum sativum) f:gi%ed 10
- - 5 ..g,e

grow at pH 3.0, maximum growih was attained at pH!:.On the

other hand pH's above .. 8.5 was not lethal but did not

support growtn.
One should aim 10 find Rnizobium stramps hast variety

combinations which vield well in particular soils and environments

in order to exploit the full potential of the svmbiotic system.
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MATERIAL AND METHODS

isolation ofRhizobium of Pisum sativum: Pure culture of

Rhizobium of Pisum sativum was isolated accarding to the method
described by Allen and Alien {1950), from the roots of Pisum sativum.
A big red effective nodule was selected, carefulty cleaned with
running water from adhering_ﬁ;oil particies, the suriace was‘__the,n
sterilized in kIGO HgCl2 solution for 3-6 minutes and ip 95% ethanol
for a similar period of time. The noldule was then consecutively
warsserred to sterile petridishes conwining sterile water and continu-
ously agitated to secure sufficient rinsing. The nodule was then
ramoved to a sterile petridish and crushed in one ml sterile distilled
water. Streaking using a loopful of the concentrated crushed nodule
exudate on the surface oi- each of 5 plates was carried-out. Yeast

eziractmannitol-agar medium was used for such isolation.

The petri-dishes were then incubated at 30°C for one week
after gram staining {-ve) and microscopic testing of some colonies
under strict stelilized conditions for each purity, loopiuls from a
selected colony were inoculated into slopes of yeast extract-mannitol
agar the composition of which is as follows: Mannitol, 10 gms; NaCl,
04 gm; MgSOa. 7H20, 0.2 gm; KzHPOQ, 0.5 gm; yeast extract
0.5 gm; CaCJ2 0. gm, -ph was adjusted at 7.2, sterilization was

carried out at 1.5 atom. for |5 min, 2% agar was added when necessary.

Flasks containing 50 ml liquid medium were inoculated with

2 m} bacterial suspensien (about 10%) orepared from scraping of
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2-day old agar cultures, flasks were shaken at 120 rpm./min. at
30°C gr-owth i liquid medium was assessed turbidimetrically using
Bausch, and Lomb Spectronic 2G at 540 um. every 24 hours. All

treatments were replicated rwice.

Eifect of ph: The effect of pH on the growth of the organism
was assessed in liquidd medium with the post-srerilisation pH values
¥iz: 2.5, 3.5, 4.5, 5.5, 6.5, 7.5, 8.5, 9,5 and 10. The pH was adjusted

by Tacussel pH meter.

Iffect of different salts: The salis tested were NaCi, CaClz,

sodium carbonate and bicarbonate. NaCl and (_'.‘.aClz were supplied
at contrations. of 0.0 (control), 0.2, 0.5, 0.3, i.5, 2.5 and 3.5% {%/V)
respectively. Carbonate and bicarbonatge were supplied at concentra-
tions of 0.0 (control), 0.1, 0.2, 0.5, 0.8 and 19% (W/V} respectively.

All other growth conditions were performed as previously mentioned.

- RESULTS

—_—

Effect of 'EH: The results presented in table () on growth
and change in pH of the medium after 72 hours and after one ‘week
incubation clearly show that tl';is strain couid be grown at awide
pH range (3.5-10}. Subsequently, the pH variations from the initial
levels were also noted. This strain was classified &5 a fast growing

acid producer as when it was grown in broth of pH %35 and 5.5

decreased 1o 3.8 and &.6 within 72 hours.

Rl
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The decrease in pH was more acute at high initial broth

pH 8.5, 9.5 and 10.

Effect of NaCl: Datwa in Fig. () on the growth of Rhizobium

of Pisum sativum in broth containing different concentrations of
NaCl whow that the strain can grow in presence of various concentra-
tions of NaCl. The groth was high at concentration from 0.2-0.8%

and low at concentrations from 1.5-3.5% NaCl relative ‘to--contral.

Eifect of CaCl.: Effect of difierent concentrations of CaCi2

on the growth of Rhizobium of Pisum sativum Fig, {(2) shows that

the strain can grow slowly at concentrations varying from 0.2 to
3.5% CaCl,, maximum growth was recorded in absence of CaCl..
At all concentrations the growth decreases and it was lower than

control even at 0.2% CaC.lz.

Effect of carbonate and bicatbonate: Effect of different

cancentrations of sodium carborate and bicarbenate on the growth

of Rhizobium af Pisum sativum Fig. (3} and Fig. {4 indicates that

the stmin is nontolerant to these salts and even 0.1% ‘was inhibitory

to the growth.

Effect of carbonate was much higher than bicarbonate. The

growth decreased with the increase of salt concentrations.

DISCUSSION
One of the means of solving salinity and alkalinity problems
in salinefalkaline soils is to screen rhizobia and hosts for tolerance

to these stress conditions.
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The aim of 1this investigation is to 1est the behaviour of

Rhizobium of Pisum sativum in acid. saline and alkaline broth culture.

The Rhizobium strain of Pisum sativum was classif:ed as
fast growing acid producer, since the pH values of %.5 and 5.5 were
decreased to 3.8 and 4.6 respecuvely within 72 haurs of incubation.
it grows at a wide range of pH values (3.5-10) with maximum growth
at pH values from (4.5-5.5). The results obtained in this investugation
were in full agreement with the results ob-iined by many authors
(Rai and Prasad !98%, Helemish and El-Gamma. {985, Okaifor and
Alexander 1975 and Yadav and Vvas 1973). Contrary 1o iheseresults

Graham and Parker (1964) found that pH 10 was criucal for all rhizobia

Spp.

Rhizobium strain of Pisym sativum Could be grown in presence
of wvarious concentrations of NaCl with maximum growth at 0.2-

0.5% NaCl although growth was low at extreme higher concentraiions.

This is 1n harmony with the results obtained by Rai and Prasad
(1984). However Pillai and Sen (1973} reported that the growth rate
of Rhizobium spp. increased with 1% NaCl added to broth media.
calcium chioride was inhibitory even at 0.2% the growth was reduced.
Steinborn and Roughley {1975 have shown that the growth of both
R. trifolu and R. meliloti were decreased by the addition of salts,
and CaCl2 was more toxic than NaCl in broth and peat cutture.

%hile Helemish and El-Gamma! (1985 found that Rhizobium fegumi-

nosarum TAL 27} strain could iolerate NaCl levels up to 3%, while

CaCl.,, was found more toxic.

2
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Sodium carbonate and bicarbonate reduce the growth ot Rhizabium

of Pisum .sativum even at 0.1% concentration. The inhibitory eifect

of carbonate and bicarbonate was much higher than in chlorides.
These results are in harmony with the results obtained by H'elemish
and El-Gammal (I1985) whe found that the thershold of tolerance
for carbenate ard bicarbonate was much lower than in case of chiforides

in Rhizobium leguminosarum TAL 27l. However, Singh et al, (1973)

reported that even 0.1% of either N32C03 or NaH CO3 significantly

reduced the number of nodules formed by Medicago sativa.

Addition of structuraly compounds which enable rhizobia
10 overcome salimity is another way to solve salinity problem. Sawage
et al. (1983) found that addition of 10 mM giycine betaine improve
the salt tolerance of R. meliloti. However research for new compounds

that improve the salts tolerance of rhizobia needs further study.
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