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Evaluation of potential of biological nitrogen fixation of Rhizobium strains in
legume crops in West Azerbaijan province
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Table 1. Analysis of variance for alfalfa characteristics inoculated with Rhizobium strains collected from West Azerbaijan province

MS) Sle s Sl
@B erys w308 sl o5 05 il sl 11 055 ) 055 okh o 03555
S.0.V ok plie d.f No. of nodule  Nodule weight  Total dry matter Root weight Fixed nitrogen
City Ol ,gd 9 262.43%* 6.33%* 257822.59** 213431.85%* 908.96**
Error Lo 20 37.90 0.53 31053.33 44870.00 154.56
C.V (%) ) 10.05 11.25 7.38 9.34 7.10
ns: Not significant Jls sae 8 NS
* and **: Significant at 5% and 1% probability levels, respectively Loy S5 5 g dlal b 53 s e o 5 FF ¥

s Ol )3T Ol Sl (55T paor s se) Blagorl odd mdli iy ALS Slio 5 Silo il =Y sl

Table 2. Mean comparison of alfalfa characteristics inoculated with Rhizobium strains collected from West Azerbaijan province

o5 053 wlsm el JS 05 5055 ok S 055 5
Gy y30,8 slas Nodule weight Total dry matter Root weight Fixed nitrogen
City stw,gs  No. of nodule (mg.plant™) (mg.plant) (mg.plant™) (mg.plant™)
Urmieh 4yl 48.3e¢ 4.4e 1930e 1787e 141c
Khoy S 53.3de 5.1de 2300cd 2230bcd 164b
Makuee S 66.3abc 7.6b 2330cd 2527abc 178b
Salmas ooleles 66.6abc 7.6b 2166de 2170cd 177b
Mahabad sblgs 55.6cde 6.1cd 2196de 2300bcd 172b
Miandoab _Ts4Le 75.3a 9.0a 2963a 2700a 212a
Tekab oSS 74.3ab 7.3bc 2713ab 2613ab 182b
Sardasht — c.s . 63.3bcd 7.3bc 2386cd 2193cd 174b
Shahindege j..sls 52.3de 5.7de 2346¢d 2293bed 172b
Piranshar ¢, 57.0cde 5.2de 2556bc 2113de 177b

Ll (g )ls sne ol &gl MJ;@Jb\cb.u)A QQ!; Lg\u\.s.,\;_?()}n)'TJ»Lu\j ;,\.:.A..asdf);.ﬁ.n oy Lgl)lzaf‘_;l.m&:ijl:ﬁ O )3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Fig. 1. Cluster analysis of Rihizobium strain symbiosis with alfalfa collected from West Azerbaijan province
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Table 3. Analysis of variance for clover characteristics inoculated with Rhizobium strains collected from West Azerbaijan province

MS) Sl Sk
ST arys  wn0ef ol o5 055 sl sl 05 ) 055 ki o 035
S.0.V o polie d.f No. of nodule Nodule weight Total dry matter ~ Root weight  Fixed nitrogen
City Ol ,gd 9 17428.72%* 1459.39%* 896588.51** 10815.18** 1074.18**
Error 1 20 1114.96 129.26 81180.0 2840.00 286.96
C.V (%) Sk o 1367 18.12 13.63 15.13 18.54
ns: Not significant ns Sl s e M8
* and **: Significant at 5% and 1% probability levels, respectively 1055 &S5 5 gy Jlal sl )3 s gmn o 5 4 X ¥

A Ol 3T Ol o (65 5T ez psms ) Sl g b ookl el 5 P Slio SKike awslin =F Jgur

Table 4. Mean comparison of clover characteristics inoculated with Rhizobium strains collected from West Azerbaijan province

o5 055 wlsm el S 05 iy 053 ok LB 053 5

Gy 5308 sluw Nodule weight Total dry matter Root weight  Fixed nitrogen
City ok ¢s  No. of nodule (ug.plant™) (mg.plant™) (mg.plant™) (mg.plant™)
Urmieh 4yl 196d 58.7¢c 1837bc 307be T4cd
Khoy < 184d 70.7abc 2123b 217c 85bed
Makuee S 182d 56.3c 2683a 350ab 106ab
Salmas ol 282c 18.7d 2927a 383ab 112ab
Mahabad sblee 405a 35.7d 2887a 363ab 122a
Miandoab ~ _Tsuls 342b 86.3a 1853bc 333ab 100abc
Tekab oS 194d 84.0ab 1853bc 437a 98abc
Sardasht S 196d 64.0bc 1480c 393ab 67d
Shahindege  jusls 218d 66.7abc 1507¢ 346ab 69cd
Piranshar s 244cd 86.3a 1753bc 393ab 81bcd

x)tx6)\36‘“6)\‘&;,,&,\.,P@Jus,lcb);&{;bétuu,\;3o,,ﬂwmﬂm5ﬁag,f&l)\>6$uﬁpopﬁﬁ
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Fig. 2. Cluster analysis of Rihizobium strain symbiosis with clover collected from West Azerbaijan province
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Table 5. Analysis of variance for chickpea characteristics inoculated with Rhizobium strains

collected from cities of West Azerbaijan province

MS) Sy o - SKole
T e s Sy 5305 Sl o505 slsh b gl 03 alyy 0y odd a5 O3 5
SOV 55 e df No. ofnodule . Nodule weight Total dry matter Root weight Fixed nitrogen
City Ol g 9 8.64** 41.22%* 25222.22" 75740.74™ 487.94™
Error Las 20 2.13 3.24 25333.33 46000.00 453.40
C.V (%) [ 5.24 6.7 5.64 11.19 16.24
ns: Not significant Sl se 8 NS

Kok *

* and **: significant at 5% and 1% probability levels, respectively 1055 685 5 gy el = glas 53 s dan 55 4 K

i Ol y3T OBl 51 o8 (555 Tmaz s 55 Slaty g b ok il 3 5 218 Sl Sl dglia —F J g
Table 6. Mean comparison of chickpea characteristics inoculated with Rhizobium strains collected

from cities of West Azerbaijan province

ﬁﬁ)}ﬁf}‘-&.’f a_)ff_}jj
City obe ¢t No.ofnodule  Nodule weight (mg.plant™)
Urmia 4yl 27.5ab 36.1a
Khoy S 27.9ab 28.9b
Makuee Sl 26.9abc 24.3cd
Salmas el 28.6ab 26.9bc
Mahabad sblgs 27.9ab 27.8b
Miandoab oT;4ke 24.4cd 23.2d
Tekab G 23.8d 24.2cd
Sardasht S8 s 29.0a 27.3bc
Shahindege ja.als 27.1abc 30.2b
Piranshar g o 26.1bcd 27.2bc

£l ‘5)\>6'.M‘5JLATQ}L&J .La)ac'.;dtcpl B &i}\: gsl‘\;»bu\;g-o}aijl.«lﬁ«_\;M OS e o 51)\36&u;ﬁ§3l¢0};ﬂj&):
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s
Multiple Range Test
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Fig. 3. Cluster analysis of Rihizobium strain symbiosis with.chickpea collected from West Azerbaijan province
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Table 7. Analysis of variance for bean characteristics inoculated with Rhizobium strains collected from West Azerbaijan province

MS) ey o S5k
@oliTarys  wp 508 slias o5 053 ailsn slaell 055 atyy 05 ks Lo 055

S.0.V R e d.f No. of nodule  Nodule weight  Total dry matter ~ Root weight  Fixed nitrogen
City R 9 526" 53.98" 326429.63" 29144.07" 328.53"
Error = 20 0.64 7.33 76000.0 9276.66 125.63

C.V (%) Sl ey 4.61 5.36 13.02 11.51 14.77

ns: Not significant Sl sme 8 NS
* and **: Significant at 5% and 1% probability levels, respectively Lo y3 5 5 g il oo )3 lsgme 5 5w FF L F

(st Ol )3T Dbl 3l o (65T ez p g ) Slaw g b o il Sl ALS Sl Sl dglie A gl

Table 8. Mean comparison of bean characteristics inoculated with Rhizobium strains collected from West Azerbaijan province

o 0is wlsm el S 055 )05 ki o 035 5

G508 slass Nodule weight Total dry matter Root weight  Fixed nitrogen
City Otw g5 No. of nodule (mg.plant™) (mg.plant™) (mg.plant™) (mg.plant™)
Urmia 4yl 17.5bc 60.5a 2733a 1007a 89a
Khoy S 16.6cde 51.1bc 2200bc 746¢ 71abc
Makuee Sl 15.5¢ 47.0cd 2033bed 810bc 66bc
Salmas oledas 18.2b 49.7bcd 2466ab 740c 85ab
Mahabad sblgs 20.2a 50.1bcd 1833cd 820bc 78abc
Miandoab oT;4ke 16.8bcde 52.8b 2000bcd 943ab 73abc
Tekab oS 17.3bed 51.0bc 2300abc 950ab 90a
Sardasht s ,m 17.4bc 45.4d 2133bc 777bc 8lab
Shahindege juasls 18.2b 51.4bc 1866¢d 850abc 66bc
Piranshar = gl o 15.8de 46.3cd 1600d 727¢ 59%¢

,U)lxd)l:@ué)uTijJ,.o):c’.;JL,blc]n.»)a;,gil:5\@1:J.'.?Qyﬂual.ﬂ\f.‘Mdf,;:ﬁ;'},fél)l:afdh&;\ipo}:‘»ﬁ):

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Fig. 4. Cluster analysis of Rihizobium strain symbiosis with bean collected from cities of West Azerbaijan province
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Table 9. Simple correlation coefficients for plant characteristics related to nitrogen fixation in bean, clover, chickpea and alfalfa

0 51055 tlo ol 055 “iyy 055
Nodule weight (mg.plant™) Total dry matter (mg.plant™) Root weight (mg.plant™)
Lesd B 555 g Lesd B 355 g Lesd B 355 iy

Plant characteristics 8 oliw Bean Clover  Chickpea  Alfalfa Bean Clover  Chickpea  Alfalfa Bean Clover Chickpea  Alfalfa
No. of nodule Gy 308 sl 0.35 -0.32 0.53 0.87*%*

Total dry matter i plil S 055  0.65% 0.76** 0.26 0.55

Root weight w05 0.76%* 0.02 0.55 0.76** 0.45 -0.03 0.15 0.79%*

Fixed nitrogen  os o5 0525 0.48 0.49 0.08 0.82** ~ 0.81**  (.88** 0.64* 0.88** 0.50 0.16 0.50 0.84**
* and **: significant at 5% and 1% probability levels, respectively 1055 S5 5 g ol sl 53l e o 5 4 Tk gk
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Evaluation of potential of biological nitrogen fixation of Rhizobium strains in
legume crops in West Azerbaijan province

Eivazi, A. R.', A. Fajri®, M. Rezazad®, M. Soleimapour®and M. Rezai’

ABSTRACT

Eivazi, A. R., A. Fajri, M. Rezazad, M. Soleimapour and M. Rezai. 2012. Evaluation of potential of biological nitrogen
fixation of Rhizobium strains in legume crops in West Azerbaijan province. Iranian Journal of Crop Sciences. 13 (4): 627-

641. (In Persian).

Biological nitrogen fixation is important for supplement of nitrogen needs of host plant. Growth chamber
experiments were conducted to test the nitrogen fixing abilities of isolate of Rhizobium strains collected from 10
cities (Urmieh, Khoy, Makuee, Salmas, Mahabad, Miandoab, Tekab, Sardasht, Shahindege and Piranshar) of
West Azerbaijan province in symbiotic relation with alfalfa, chickpea, clover and bean cultivars. Seedlings of
test plants were inoculated with proprietary Rhizobium strains. Inoculated and control seedlings of each plants
were planted in pots containing sterilized perlit. The experiment was conducted using completely randomized
design with three replications. The pots were irrigated with free nitrogen Hoagland solution. Results showed that
the highest number of nodule and the lowest nodule dry weight was for clover and bean, respectively.. Symbiotic
of Rhizobium strain of Miandoab for alfalfa, Mahabad for clover and Urmich for bean had the highest values for
most of traits. Nitrogen fixation correlated with total dry matter, and it seems this trait may be used as an indirect
criterion of nitrogen fixation. This findings imply the possibility of replacing biologically fixed nitrogen with

chemical fertilizers.

Key words: Alfalfa, Bean, Biological nitrogen fixation, Chickpea, Clover and Symbiosis.
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