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SUMMARY

Oe fast grgying acId producer RhizobiuR :strain (lo&at--
 ، ن

5train) of Pisum saTivun was screened fot growth behaviour in
acid, sline and aikaline broth culture. It grew 1n yeasT extracT
mannitol brth wide pH! mange ( إ3.5-0) aT varyIng concentra Lons

٥٤ NaCI, Na,C0,لإ a HC0, and CCl,٠

The growth of this stmain Increases when NaCl concentra tions
ere raised from 0.2-.8%, and decreases when CaCl concentra tionsس 

were maised from 0.2-3.5% and Na,C0, and Na,HCO, from 0.l-١%,
The results indicate that gowth of Rhizobum infecting Pisumبي 

.arivum is adversely affected by saLine and alkaline conditionsع 
The effect of alkalintiy s more drastic than salinity. This in-Tum
suggests tht the ability of RhLzobIum uo esTablish a successful
symbiotic relationship with Pisum saTyum is inhibited by these

،

corditions.

[rtcodcton
«

Pea, Pisum stivum is an inporuant food In tropical regions، د 

of EgYpT and .fricaد Lands of 5gypT are characterised by the
presence of excessive soluble salts (abDu٤ 6% water soluble salts
in sline sois). The dominanT ،ons are sodIum. aalcium. chloride,
ca rbonaTe and bicarDona te. Wost common ar sodium and calcim
chloride type of salinity.

T٥ obtain stisfactory yields oi Pisum suvum in suchيد 

saline and alkaline sois٠ varteties of Rhizobium and hosT genoType

{»3n)
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that are toleranT To the stresses associated with tnese soils

1e desired, These stresses include . hgh pH and high levelsف 

of sdium chloride. alcium chloride, sodium carbonate and

bicarbonate.

ome authors 5Tudied the effect of salinity on rhe grow'th؟ 

of Rhizobium spp. in saline soi1s and mn broth culture ( L phurchن

and Elkn 1977, Steinbom and Roughley 1975, Abdel Wahab

and Wahran 1979 and Bhardwaj 197), while others sirdied the

effect of alkalinity on the growth of Rhizobium spp. in alkaline
 د

soils and in broth culture (Helemish and E!-Gamma! I985, Yadav

and Vyas I97I and 5ingh gt a1., 193). Som1e stmains have been
 د

found to be slt sensitive to even 0,}% (Helemish 1985, Abdel

Wahab and Zahran [979), while others have been found to be

slt resistance to even 3.0% NaC] {Pallai and 5en 1966, Yadav

and Vyas 1973 and 5ubba Rao et a}. 1972).
 د

Opvimum pH for rhizobia was neutra) or slightly akaline

(Yadav and Vyas 197I) and thev were sensitive to acidity (Allen

and Allen I950). According to Pandher and Kahlon (J978), RHizobiumي 

leRuminOSerUm isolated from Pea {Psur (atwmع faإن ed to
6 ذ. ·'١-٤٠e

grow at pH 3.0, maximum growth was attained at pH}.C the

 م

 ا.

'
 ن

other hand pH's above

support growth.

. 8.5 was not letha) but did not

One should aim To fInd Rhizobiur stranns host varietv

combina tons which vield ei] in partIcular soils and envIronments

in order to exploit the ful potential 0f the symbiotic system.
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MATERLAL AND METHODS

lsolation ofRhizobium of Pisum aق ;t vumن Pure culture of
 ن د ،

Rhizobim of Pisum sariwm was isoLated according to the method
،

described by Allen and AIlen (I950), from the roots 0f Pism stiYUmD٠

٨ big red effective nodule was slected, carefully cleaned with

nnnin? water from adhering sil particies, the surtace was. then
 ح -+مة

sterilized in i:l00 HgCl, solution for 3-6 minutes and in 95% ethano!2"'٠ ة•

1or a sirilar period f time. The noldule wa5 then consecutively

r:rsierred to steile petridishes containing sterile water and continuنه­ 

ous!y agiuated to secure sufficient rinsing، The nodule was then، أغا ت 

٢٠m٦٥ved to a sterile petridish and crushed in one ml sterile distilled

water. Streaking using a loopfu} of the concentrated cnushed nodule

exudate on the surface of each of 5 plates was carried-ut. Yeast

ex:mactmannitolagar medium was used for such isoذation.

The petri-dishes were then incubated at 300C for one week

after gram s1aIning ٠-ve) and microscopIc testng of some colonies

under strict stelilized conditions for each purity, Joopfuls from a

selected colony wrere inoculated into slopes of yeast extract-mannitol

agar the composition of which is as follovs: Mannirol, l0 gm; NaCl,

٥.1 ٤m; MgSO, 7H0.2,0ر gm; KHPO, 0.5 gm; yeast extract
 ،·١و بل

gm, -h was adjusted at 7.2, sterilzation was.ا m; CaC. 0.5 ع0
٠ ٠ا'2'-٠و

carried out at I.5 atom. for I5 min, 29 agar was added when necessary.

Flasks containing 50 ml liuid medium were inccuhated with
5٠2 ml bacterial suspen5ion (about I"} orepred from scraping ol
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2-ay old agar cultures, flasks were shaken at 120 rpm./min. at

30%C growt in iguid medium was assessed nrbidimetrcally using

Bausch and Lomb 5pectronic 20 at 54٥ um. every 24 hours. Al

trea tments were repliCated rwice.,

Efect o±ph: The effect oi pH on the grouth af te organism

was assessed in liguid medium with the posT-sterilisaUion pH walues

٧iz 2.5, 3.5, 4.5, 5.5, 6.5, 7٠5, 8.5, 9.5 and 10. The pH was ad usted ز

by Tacusse pH meter.

[:ffect of different slts: The salts tested were NaC, CaCl  «ن, و

sodium carbonare and bicarbonate. NaC] and CaCول were supplied

at contmations. of 0.0 (control), 0.2, 0.5, 0.8, 1., and ق.2 3.5%6 (W/لا )

respectively. Caronate and bicarbonatge were supplied ar ­oncentma ت

tions of 0.0 (controI), 0.l, 0.2, 0.5, 0.8 and 1%6 (WP) respectively.

All other growth conditions were performed as previously mentioned.

RESULTS
 ي

EfietTofpH: mhe results presenred in table (I) on growTh

and change in pH 'of the medium after 72 hours and after one 'week

incba tion clearly show that this stmain could be groun at awide

pH range (3.5-l0}. SubseuenTly, the pH variations from the inital

levels were also noTed. This strain was classified as a fast growing

acid producer as when 1T was grown in broth of pH an .ا5 5.5

decreased To 3.8 and 4.6 wirin 72 Nours.

 مى

 ما

٩}

 ي

 aج و



335 =

The decrease in pH was more acute at high initia] broth

pH 8.5, 9.5 and 10.

EEect of NaCl: Daua in Fig. () on the growth of Rhizobium
،

of Pisum stivum in broth containing different concentrations of

NaCl whow that the strain can grow in presence of various concentra-

tions of NaC]. The groth was high at concentration from 0.2-0.8%

and lou at concentrations from l.5-3.5%5 NaCl rela tive tG.contrg],
 مة .ي

Efect of CCl Effect of difierent concentra tions of GaCl  و

on the growth of Rhizobium of Pisum vum قyن Fig, (2) shows that

the strain can grOw slowly aT concentrations varying from 0.2 to

3.5% CaCl , و maximum growth was recorded in absence of CaCl . و

At all concentrations the gmowth decreases and it was lower than

control even at 0.2% GaCول .

concentmations of sodium arbomate and bicarbonate on the growth

oi Rhizobium af Psum $a tivum Fig. (3) and Fig. (4) indicates that
 اد«

the strain is nontolerant to these salts and even 0.)% was inhibiTory

t٥ the growth.

Effect of arbonate was much higher than bicarbonate. The

growth decreased with The 1ncrease of altع concentra tions.

DISCUSSION

One of te means of solving as inityل and alkalinity problems

in salnelalkaline soils is to screen rhizobia and hosts for Toleance

te these streSs conditions٠
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The aim of tis investigation is to Test tne behaviour of

Rhizobium of Pisum satiwm in aci. sahine and alkaline broth culture،
 وو د«

The Rhizobium sTraIn of Pisum satiwm was cاassified as
 د ،

fast groة ing acid producer, since the pH vahues oi 4. and 5. were

decreased to 3.8 and respectvehv .ا6 within 72 Hours of incuba tion.

t rows ع at a wide range of pH values (3.5-0) wit maxImUm grouth

at pH values fromn (4.5-5.5). T:ج results obtAined in this Investigation

were in ful! agreement with the result5 ob.ined by many authors

(Rai and Prasad 1984, Helemish and El-Gamma! 1985, Ckafor and

Aexander ]975 and Yadav and Vyas I973). Conrary to Theseresults

Graham and Rarker (I964) found that pH I0 was critcal for all rhizobia

spp.

Rhizobium stmain of Pism atiwumع could be grown in presence

of wrious concentmations of NaCl w?th maximum growth at 0.2-

0.5% NaCl although growth was low at extreme hgher concentrations.

This is in harmony with the results obtained by Rai and PraSd

(1984). Houever PiIاai and Sen ( ز973) reperted thar the growTh mate

of RHzobium spp. increased with ١% NaC. added To broth media.

calcium chloride was inhibitory ,even % ت0.2٢ the growth was reduced.

Steinborn and Roughley (1975) have shown that the growth of both

R. trifolا and R. meliloti were decreased by the addition of salts,
، ، ،

and CaCl was more toxic tha6 NaC] in broth and peat culture.

WNile Helemis and El-amna! (1985) f5und tkat RhiobiUmieRuri­

nosarum TAL 27} stmain could tolerate NaCl levels up ro 3%5, while

.as found more toxicو! ه aCت 
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Sdium carbonate and biaarbonate reduce the growth ot Rh1zobiu

of Pisum .sativum even at 0.1% concentration. The inhibitory effect
 ن

of carbonate and bicarbonate was much higher Than in chlorides.

These results are in harmony with the results obtained by Helemish

and El-Gamma] (I985) who found that the Thershold of tolerance

for aarbonate and bicarbonate was much lower thn in aase fchRbrides

in Rhizobium IeeuminOSrUm TAL 271. However, 5ingh et a1973)د ،( ,ا 

reported that even 0.% ٥f either Na,6O, or NaH CO significantly

reduced the numer of nodules formed by MedIGFD5tiY8.

Addition of strucTuraly compounds which enable rhizobia

to overcome slinity is another way to solve salinity problem. Sawage

et al. (1983) found that addition of l0 mM glycine betaine improve

te salt tolerance of R. meliloti. However research for new compounds

that improve the salts tolerance of rhizobia needs further study.
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 ملاي،ة غير ظروف تحت الله يزويم نور على راسات د

 حليمش. الوهاب عبد فاامه

 مرةl المربيه!!ت حر ·جمهور عين متجامعه البنا كلية النبات تمم

 ملمس

 سن ملائمه غير ظروف تحت البله توريزوبيم دراسة الى البحث هذا ف يهد

 لالا،تستايع طى الحصول بغرض ةLع ااا المرق بيده فى والقلويه والملوحة الحموه

 جوريه ف راشى الا هذه لانتثار ,ذلاك والقلوية واللحيه {ع.الحايه ى +-النمو٠

 ملاح منالإ تاليه نسيه بوجود تتميز التى المتسلحه المناطق ف وخصما العرييه صر

 ا ياى ما النتائج اوحت وقد هذا الماء. ى وبان للذ القابله

 ا١٥-٢,٥ روجينى نالرقمالايد واح ى مد على النمو البله ريزوبيم استطلاع ا

•٥ ر٥ روجينى ايد رقم عند اكثرنه وكان السائله المرق وه فى .. يبب

 تسد روجيي الايد الرتم لان للحامض ومنتجه النمو رعه السلاله هذه احبرت ا

 على ارة ه٢ ر اسبح «ر ه در؟ كان ان وبعد من\لنمو ساعه٢٢ نقصبعد

 ه1 عرر ة٨ ر المرتغعو) الايدر«جينى الرقم عند يمكن ما النتصاكر وكان التوالى

 (ه ا٠

 رجه عد تركيزات على المحتويه الاعله المرق بيه على النمو البله رزوبيم استطاع٣

 بين تراوحه تركيزات عثد تمو اكثر ن وتاT0 ر٨ آر· ن الصوديوم كلوريد من

- للنمو مشبطه المعاليه التركيزات كانت بينما% ور· آر-

 رجه تد تركيزات على المحتويه الاعله المرق بيكه طى النمو اللاله هذه لمتتطع٤

• مثبط تاشير له٦0 ار تركيز اتل كان حيث الكالسيوم كلوريد ن

 وذلك البله ريزوبيم نمو على شبط تاثير ذات يوم الصمود ت وبيكريونا كربونات أحبرت ه

•٦ ار- تركيز عد حتى لنقصالتمو


