Oyl ST egle 0,805 o il

WAA jo0 s ¥ B8 ol oLl

o3 $BOgS 9 S (giglem iallio H9o
OIS S job (091 S Tl (bt (o Llil g gLwlae
T olo, 43sSs FTg3lsls @bIS < g6 mitnts plo]l
Sl @S sS4ty oDl 8137 olStils o 55,5LaS 0uStils S psle 05,5 wi )l ol IS gozmitils |
Sl ol wol g S Sligios duwge g sbiwl T
el @S @S axly okl ol olKitils (5 5,9lsS oaSiils S pole 05,5 bobiwl T

oS

)50 03955 (lord oS 2l plsie 4 ()3 oS ant Slas iSL sl Suiglen slassS @ b 3 glale o
olai sbodigai alay AT Sl ol ol plowl Bolad DLl )b a4y 5 jeiS Sliwl A 50 uae ol (65, » BdoD jshaie oy o)ls )8 amgs
A 5okl e g w8 10 Jelme b g cosS S ladiged 5 om0 1S5 50 50 LS g il lgwaln jd 08 4w s S
5 ol oot S8l lagialel 5 il ade; GSe Sl pggi, G Sl (il 5l ey ole M pAS al o )5 il 5l oy
() Ze o ol SSEYMA s bme ¥ (g5, Glojer Sjppo 4 6551 gloalaz 51 Sos0 pomssy, 5l pars,57 SSi5 Cazr
2oy ¥ ol YMA Lss 5 (455 g 5l oolinl ulul ,» SUSas) Glucose pepton agar (1) YL pH 0 Jess ks 51 SasHofer
Olee a4 alax Ve slass bl (! ol pwyp el FA 5 Y 51 baeoly ol ooy cuiS (S 4y Joow bl SIS&) NaCl
gy gloe)S 3ol silulaz Gyt 65) » berdsn Slialejl 5| ol s IS sk ad glulid uas oS Cunjen slos 5L
2,5 eolatwl 55 2l50,5 Slislesl gl o iKile Gleie 4 olegs co i Slislojl cpl 5has ol lid e
S o P 59esS pamg i ) o3l Sl (puie i galS Olads

) ol 09 g0 ezl 5 ailhog) uyds) G g ol o)liie s (Sodll el S slaosS ) esliul a5 sl
ool lpgS o i 5 (So (Lens culinaris Medik) uae (V- V) () 5ea 3 Megharaj)cw os,8 lon ol caenl 59,
(V) )5 s Wein el Rhizobium leguminosarum b viciae ¢zt L o jes sbxl 4 508 olS ¢l (Y- VY FAOSTAT)
6Ll 1) poS) GlalS ady; ;0 0 adys Qs (S sk &5 st (dhie 05 g JSO lalas S5 slas L5l () 095 lapgmgi)
B0y oo )18 S0 GLS b ely; gl 5o (i a5 bl 10 ams oo (al8l 1) ol 0y g 00,5 00gll 1) olS a5 550 s5bods psmsie,
S8l dede Sl san Jgaze (G595 3 Sl e (el )0 Wlgiee a5 wiles ABlal S 4y LS 0 39505 p,55lS 00 Sl e Sl
Ll sl U5 033550 el sl pomaie) oom sloahiz 6 80LsE (o 0y ST @ olites jolaie 4; (Y- -4 Martinez Romero)
ele 45 52 559 ST slas 3L ard oy (isid B 5l o 5500 pomsiny slos St (V10 o Sen 5 ANglade)ca sl
oolil 52555 ST 5l pomgiey S ySL plolid Caz g oo plardisn Glapse] | aiilos ol plalS a4ty o JB 5 )lo
b g andlas ady ol o IS wope Yo ssls YMA 5 j8oa laoms 5T (5 55515 (sladarm 0 p5)l5500550 pomginy slas 25T el
ol Wlgs o ol g el yrin Ll elis ol g 009 Il powgi, (oop slaalas (VoY (ol Sea g Bhatt) w)ls sogame L o,
5 s, SL silulax ol dlas ul (Y)Y ) en 4 Stajkovi¢ ) vas oil38 1 e olS 0 Hig s Sl g B39 (22j0)S
GxSL glwlaz Bua by ol iagh (bl cpl 5 0 oo lasz g0 1y olS ol (sl conlin s asle 4y Sloiws gz (uas ol S b oy o
b plol j5aS el A js e 28 s oSl psng,

khavazik@yah00.CoM :J s sdius 5 oo *



Oyl ST egle 0,805 o il

WAA jo0 s ¥ B8 ol oLl

gy 9 dlgo

S ormen Wb 4 syt tle Y Geejl S (0SS T sladiges [0S liul £l bl o &Bly s g)l5e I
Gliwd oz () Sl gilulizr ady) 5l Sa S slaaigas (i Clo gyl gy 3 pliew 5 (B olmldl ol Gl aw uae g5l
23S o 1y e iS5 e Gy a5 (GDLeaS 5 baS lgmal) uas 00 08, Vi uae b G jor (6351 slaaige Slgl)8 STas
J asl Ve o a ol d(GlowY 092 5) bl Lol i j0 eas o8, 4w o sle,dy ol C8l o 9S00 Dlidsd ducwge I aiil o Tl
i e 9 48,5 18 o0 (NHOCIZ 31 aiBs 55 Sae 4 ooyl Jlaiie OT b gt 51 Gy o 00l g abgd w3 48 JSUI
e T 518 s 558 5 Gl S Sote s 54lsr 59 e s5kiie & o (o) + 1Y) i o0l syl oo LT e
oBtws 4 GBT jid o a5 VYD 5 oyl yhate Ol i LoV v v) BT 515 gol> slacads J5lo 50 oals oyl jds i (5,15 o el
L) wae olS al; cnlin Lyl j0 ilxlS jo 0ulds loadilem jedy il )Lm‘\};vrc loo o cels FA 5l o o)y aios Jain jeilowm,)
535 bl £ 5l a5 1oy diges S ol Lok o slalalS J3Is ST Y 0 (LS PNT e e Bad g oy Ar Cagh, 2YSC
Y ogas PH U (5,5 aie 986 1de Jelore 5l laglalS o)Ll o o oaus aldS jo  Bolas YlS 7 )b JB o lalalS aius ansls’
S g oo jaabse Ol Jlaw 1o lalals wing 0,5 LSas (i 5l dayl o oy 2as 0 lalS a8 (M LSas ghanl) aulS al> ey o oolazul
Gol> g, 31y g Gl (e g (S 3 e b el widyo) Jd Sa )5 slls slaaiy; lalS e 5l ol B cds 4 ady, Gl
Sz &jgo pas aS SlacSe S wad jgabee Jhie O o el SO Sae gl sad S slaSe 5 o e a4 S5
03ls 13 woye A7 JSUI Jls 4l Ve o 4yl GlewoY 090 13) byl Lyl i jo (i g5l50 5l oo (gilulas slocSa )5 yizren g Wl
slaol, J2l o lSe 5 asul ools gisd il et Of lawgi adie Vo o0 Ve o Co IS sue )0 (5,9abg 4z B Y 5 ey g 00D
Jlas 59, oyl G Lawsgs abgs o ygumiliwn 51 yid i /) ol s sl ojlas g oads ) (gl i ale Jawgi G pan LSS o il
DA S 40,5 WS 5l e g oad aiBu, 0,655 g9l YMA(Yeast Extract Mannitol Agar) s b syl (oo 4w
(Sl Al o aiz 5l ey B S 1S ) 0550 6 5SL (G b S T 59, 50 g ek eols 413 OYAC (sles yo 5ilsSil o e ey
5oy 5l e g 2t CACO3 1) 1365 4w 5 YMA (g5l> 50 sladly) (55, wivg: 03,85 Qi 10,5355 S5, a8 JSCb ol (slags S
IRV PSRV G HER Yo
Agrobacterium tumefaciens slai xSt 4 b So59ds8,90 Ll 51 Rhizobium leguminosarum slas st a5 ol
b oolitl 5 aleerde Ghalol ez 5l 2l ST 5l pomginy Sl S silelaz 5 (lulids Caz wijls calids (JB s5len Wso 555
(YY) 5en o Bhatt )

50 g olias 0 claddes Wi 0,555 )8 paugi, sl ssls :Congored Yeast Extract monitol agar (YMA) buxe g9y p cuias -l
Sl cuwlap)l ady Sy 50 lapg iSs ST L ey 550058 poarginy Sl S S0 Syl it 5SS p9 Sy ST (sla sl b anlio

Cagy JBYMA cos Lo jo )] sla S caeles YE 51 g g 035y 5ot 05 apg 1Sy ST Jg wigd oo palls Caclos FA 5l g pomagin
a5 S8 08 51 30 0l s e el YF 51 s BCAS oy b e

Gilolaz 50 Wilgs o Caols pl aS wils 1 VY 51 YL PH o as, colls apss 2SUg 51 :HOfer alkaline medium  busxo 59 y kS —o
2l 5L g Sy ST g pomgin s

5 5 anlet ced QS o Ay Jame (| 10 a0 s (LB 45 lapgs iSLg ST S 5 lap g, :GlUCOSE PEPLON agar tuse gy y <oins —
(Yoo Bergey) s ssliiwl (65,0 gie olgie &

(Ve Ve (Bergey)aril e o, 4 0l s ys ¥ s clale )0 bapgs Sy 51 M5 s apgags, INACT wwoys 93 g9l YMA —o

e sals slas xS g RB-180 ¢ RB-175 (RB-166 sleas s Rhizobium etli coie sals slagsiSU g5, » livle;]l ol lol
5 0ol plxl Ol § S Glidos duwge 05,500 H3anSdS )0 35>50 RB-194 4 RB-182 RB-176 (sla4;s.. Rhizobium Radiobacter

s SSE Lapsagie ) 5l e 2Tl ST odal s & @l (g0 5l g 8T D50 Laaslaz LS (555 2
Y



Oyl ST egle 0,805 o il

WAA jo0 s ¥ B8 ol oLl

Wl glwlas iy, sloSe I 5l aisg Lo 1) pamgh ) Slasin ouisd bl 5l as alas FYO olaxs

iz slaglivl jo was olS ain, S 5 5l onis gilwlaz sl (5 ,SU slaws N Jgus

oddr (5 5lwlaz (6 ,5SL slass digad £ ol @,
AY S s olels )
vs S o Y
ar Sk Jeso| ¥
4 Sk R ¥
0¥ Sk o) 5
b S T 5
VA o5 ol v
i oF ol A
f o5 olians %

tlodtgn Loyl @b
Lows dw p2 30 pgr iShg ST salis slas iSL aslen wisg 00,5 wby) YMA L jo csS 5l el Y cldS 5l ow a5 Slaagw ooled
@ o xSU opl (Y Jgaz)wse,S as, NaCl ws,s 90 s> YMA 5 Glucose pepton agar medium Hofer alkaline medium
Pomasn) Olye & wls 1) pgginy oSl alie alierdan (lalejl gl o5 bag Sl ank wiad Bis g alulid pg Sl ST g
ponaiy 3 b 2Bl g2y Caml (Soe altas cl V301855 18 il 0590 pomgi; Olsie @ 0ad LAl slaaluz den sind bl
byl slags ySh gy ada) Sl oad (gilulaz iyl slaSe S5l oS cual ol (5155 08k 05 mhaw )3 la Sogll ple o5 S o
SFSL g & iy bpgugi) o) GRalS 4 o Sas cdale gl (V08 (ol lSen § STAJKOVIC)W! oot (s5lulaz 35 (cogmgi)
G2 Gy PH a5 ou Ol mzes Bl alS wsye U /0 5l S cdale ol b ol ce ‘&uj 390 Sladsguw plod ;0 09 oo
O3l 8550 (slapsagiy oy dsly 50 z905 4 (Ve 51 YL YL PH oai)lssl 3l woszrg ol bl ay) slas St a6l PH o0 ¥
Rgp aiS Lame 53 pomgn; oSk (Vo) Jopls 5 sainS plandisn slagialejl pulal » (Y10 (ol Sea g ANMed)as osalis
Sl S o, caals aig, 5o s jo il Cdillae Gubios ol 5l Jols gl b sdel Cuws 4l a5 ai)ls oS 0l b 5 aS sed 0,
@ 055,55 ad, YL NACH o a5 Slag iSU pol> gz jo (wlal ool 5 (Yo A oo San g Thrall) codl sas (5,155 (695 Giali3l b pongin,

ad SBl pgmgi ) Olgre

lordsn syl ohg S lalame)s valls glas S oy ol LY Joor

b o o, Lo o 0, BEES Lae o oS
YMA ¥ | . e Hof T 51 o5 sals i
Slom Glucose ~Hofer ss>-NaCl/y el )
celo Peptone Agar
B 0 RB-166 \
. 0 RB-180 —_— Y
Rhizobium
. O RB-175 Etli v
- 0 RB-176 sireaald ¥
: O RB-182 6
Rhizobium
0 O RB-194 .
Radiobacter




Oyl ST egle 0,805 o il

WAA jo0 s ¥ B8 ol oLl

Ol yol i b polie s YMA 5 )T (5 55515 Lo 10 0956 5 (wae a0 adly glocse 5 5l oas (sjlulaz slags ST s
Gachande)ss bgw 5l sas gslulaz slas iSL (59, olwwbsn Slivle)l s alin fuizen wls ol (Y)Y ) Ken ¢ Upadhayay)sls
(Y+\\ Khansole 4

6 a5 Ao

Sz el o3l o9 255,51 5 psmsiy @lelid Suz e bt Slaales] Sl oS ol las ragh Gl 5 el @b
Caled )0 adlige ;5a5 LSS Gl Guas Cawjer (o Graigw ilulaz 4 L eas Caien o S ool Suislen 055 A plites
28 Glelaz ede EiS 5 e (p i b )9S sl 9590 SlaSE ) i olS L S e pongn ) wlax Cead g do sl

&l

Ahmed, T. H. M. and Abdelmageed, M. S. 2015. Diversity of Rhizobium leguminosarum bv. Viceae strains isolated from
different schemes in Shendi area, Extensive Journal of Applied Sciences, 3(1), 1-10

Anglade, J., Billen, G. and Garnier, J. 2015. Relationships for estimating N2 fixation in legumes: incidence for N balance of
legume-based cropping systems in Europe. Ecosphere, 6(3), pp.1-24.

Bergey’s, M. O. 2010. The Bacteroidetes, Spirochaetes, Tenericutes (Mollicutes), Acidobacteria, Fibrobacteres,
Fusobacteria, Dictyoglomi, Gemmatimonadetes, Lentisphaerae, Verrucomicrobia, Chlamydiae, and Planctomycetes.
Bhatt, S., Vyas, R. V., Shelat, H. N. and Mistry, S. J. 2013. Isolation and identification of root nodule bacteria of mungbean
(Vigna radiata L.) for biofertilizer production. International Journal of Research in Pure and Applied Microbiology,

3(4), 127-133.

FAOSTAT Database, http://www.fao.org/faostat/en/#data/QC,Accessed date: 10 January 2017.

Gachande, B. D. and Khansole, G. S. 2011. Morphological, cultural and biochemical characteristics of Rhizobium
japonicum syn and Bradyrhizobium japonicum of soybean. Bioscience Discovery Journal, 2(1), 1-4.

Laguerre, G., Louvrier, P., Allard, M. R., and Amarger, N. 2003. Compatibility of rhizobial genotypes within natural
populations of Rhizobium leguminosarum biovar viciae for nodulation of host legumes. Applied and Environmental
Microbiology, 69(4), 2276-2283.

Martinez-Romero, E. 2009. Coevolution in Rhizobium-legume symbiosis? DNA and Cell Biology, 28(8), 361-370.

Megharaj, M., Ramakrishnan, B., Venkateswarlu, K., Sethunathan, N., and Naidu, R. 2011. Bioremediation approaches for
organic pollutants: a critical perspective. Environment International, 37(8), 1362-1375.

Stajkovi¢, O., De Meyer, S., Mili¢i¢, B. and Willems, A. 2009. Isolation and characterization of endophytic non-rhizobial
bacteria from root nodules of alfalfa (Medicago sativa L.). Botanica serbica, 33(1), 107-114.

Stajkovic, O., Delic, D., Josic, D., Kuzmanovic, D., Rasulic, N. and Knezevic-Vukcevic, J. 2011. Improvement of common
bean growth by co-inoculation with Rhizobium and plant growth-promoting bacteria. Rom Biotechnol Lett, 16(1), 5919-
5926.

Thrall, P. H., Bever, J. D. and Slattery, J. F. 2008. Rhizobial mediation of Acacia adaptation to soil ecology, 96(4), 746-755.

Upadhayay, S. P., Pareek, N., and Mishra, G. 2015. Isolation and biochemical characterization of Rhizobium strains from
nodules of lentil and pea in Tarai agro-ecosystem, Pantnagar India. Nusantara Bioscience, 7(2), 73-76.

Weir, B. S. 2011. The current taxonomy of Rhizobia. New Zealand Rhizobia  website.
http://www.rhizobia.co.nz/taxonomy/rhizobia.


http://www.rhizobia.co.nz/taxonomy/rhizobia.html

16™ Iranian Soil Science Congress

University of Zanjan, Iran, August 27-29, 2019

Topic for submission: Soil Biology and Biofertilizers

Isolation and biochemical characterization of indigenous bacteria in symbiosis with Lentil
Shamshiripour?, E., Khavazi®*, K., Rezaei®, S

1 M. Sc. Student, Soil Science Department, Faculty of Agriculture Islamic Azad University, Karaj branch, Karaj, Iran
2 Professors, Soil and Water Research Institute, Tehran, Iran
3 Assistant Prof., Soil Science Department, Faculty of Agriculture Islamic Azad University, Karaj branch, Karaj, Iran

Abstract

Nowadays biofertilizers containing nitrogen-fixing bacteria are considered as an alternative to nitrogen fertilizers. For this
purpose, a study was conducted on lentil plant in 9 provinces of Iran based on a completely randomized design. First, from
84 points of random soil samples, three cultivars of Bilehsuar, Gachsaran and Kimia were irrigated in each soil sample in
two replications and irrigated with nitrogen source nutrient solution. After harvesting, in the flowering stage (2 months after
planting), Rhizobium bacteria were isolated from the root nodules and biochemical differential tests. For isolation of
Agrobacterium from rhizobium, each bacterial isolate simultaneously was applied to 4 medium, YMA (growth rate
differentiation), Hofer (breakdown for tolerance to pH 11), Glucose pepton agar (breakdown based on the use of the
peptone source), and YMA medium containing 2% NaCl (salt-tolerance) culture was cultured. Plates were examined after
24 and 48 hours. Accordingly, 160 isolates were identified as symbiotic nitrogen-fixing bacteria bacteria. In general, the
results of biochemical experiments on isolated bacteria from lentil root nodes showed that these experiments could even be
used as a substitute for nodule experiments.
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