) o (4

1WA Olime) QY 0leis A &°
)P
(S 355kw 9 Gig3)
Lawgi 13T Sligol g
O 3 Candd il 3 b B (5 5

S hgrsls e

(Jims 08imm39) Sl olKiils pole 00Sisls ol s ) 09,5
Gl S5 @

Olal olKiils pgle ouSiils cwlids Cony 05,5

oles Mg @

Oleol ol8zils pole 0uSails (clid Cony 09,5
AWAA ol crags 1023y s VWA ole e il o )b
CANATVAAY 2 s s 55 wled o

Email: dariush.shokri61@yahoo.com

oS>

3597548 1031 0SS i (51 (5 1T Il (50 U oS 15 550 9 S BLS (5152 (359 i et 3lammn 2o 31 (S Sgel
G Sligel " (pder wiul 8 (b Sigel cplodas 45 WS oo Jrod Shigel 45659 yiud (o9 3T (uSleS bansgi [y Josho
T 7 23] 0SS o (g AL it S (6 1Sl 1 By 90 T el D990 (9 (0,155 Lol WLy (oo (s 5 g o0 g
0332 990 3] 80IS Consli (S g S (1 )0 Ol i syl (b Shigal addgi Gudin (! 50 0B (0 &) Sligel
T PSLgil 9" e (oI Ml Fogmig iy wakewls (S T2 yiSLg 5T ol L Sl (| Aliie gl &y guw Il .S 18
e 9 Wio (g 3lwlo gy g puS L Lugl sazmis i il 0950 aler I i (LS aiy ; Sybl S5 g 4y 5
0310 oS 55w g Jouilo Jolids (8 cilisio o 90 L (12 355 9531) (359 i @udon (ygus oS bauzmo 90 30 LT plas ,»
GFSL 3l dggun ¥ (guimy alo o 50 .8 ) 5135 i 2 9590 " Pl By gl il o0 Sigol audgi aihd S 3l ey g s
S 0 (215 s SO 50 Sigol ulgi g ouid Sl wisgy ad g (yloaily o1y syl a5 (B, H, SH) pogleuils S
2ol Tanmo 13 1) ol 03lo yper (yavy (b ymogar) (5555l s Kt o 1) ol cilliso (shabojT demus 33 (5311
3985 158 gy 0590 (akid V) (S gb oo a4y ikl ol bauzmo (59 p 4x8 )T 1,8 (M5 uegw) § O gue asiili) g
Sy G (655 i) "y g s gol (23S (b SLigal adgi b &l i (STg 50 Sligel algi )51 al> 1o
Sdgi 4 Hol8 okl (Sl 4y gm V Laiid o0l (6 5lwlazr asgms YO S s 51010 (Lt o LG ol dunns Lo 550 0S5 b (31 ouis
U s S8 b g (35b 6551 5, Jauoxo 50 ;¥ g0 (Lo VF/Y adgi oy 3500 L) widgs &3l o a8 (b 50 SLigol
ST Y) 06 (o0 0038 Shigol adgi jladlo ¢y yidig kb G 3l vy oo S > 30 gkl U E a9 50 S
adgi 45 3l (L (gl (S (6 535L b gh) @31 i GiiSTg 3 ¢y gumsSuigol STy 50 Sigol Uy dunn o .(;¥ g0
3B 69l @or g udlgi B ol Sl 09 o0 ploil (5 5 SV g Do 4 o 9 il o 4 b gkl (Sb 50 Shigel

il o0 6,0 g wue by S b aillaz Sl W0 4 SLigel

@31 0 i gl (6555 3Ly o2 3T (o gralSaaigal «Shigel :guals ilols



www.SID.ir

Agronomy Journal (Pajouhesh & Sazandegi) No 93 pp: 93-103

Investigation of free ammonium production by bacteria in nitrogen fixation process

By: D. Shokri, Biology Dept, Scienes Faculty, Isfahan University, (Corresponding Author; Tel: +989188407183) Em-
tiazi G. and Abassi S. Biology Dept, Sciences Faculty Isfahan University.

Ammonium (NH,) is an important nitrogen (N) source for plants and microorganisms. Bacteria convert N, to NH, by
nitrogenase complex in nitrogen fixation process and this NH3 is assimilated and not released. However, there are
some reports that N fixation in some mutant bacteria may lead to NH3 secretion. In this study wild strains producers of
NH3 through N fixation without use of any mutant, were investigated as there were few reports about them. So, NH3
production in different N fixing bacteria like Paenibacillus, Rhizobium, Azotobacter, Agrobacterium and Klebsiella
oxytoca, isolated from soil and plant roots of alfalfa (Medicago sativa), lentil (Lens culinaris), bean (Phaseolus luntus),
pea (Pisum sativum), wheat (Triticum aestivum) and rice (Oryza sativa) was analyzed. NH3 production was assayed
with Nessler reagent from bacteria cultured in two nitrogen-free medium (with two different carbon source including
sucrose and mannitol) for one week. In the next stage, three strains of Paenibacillus (E, H, SH) with the highest NH,
production were selected and by means of an innovative system, production of NHin three different experiments (dry
biomass of bacteria without any medium, in broth medium and wet biomass of bacteria located on slant medium) was
assayed until production approached none (7 week). In the last stage, NH, production by these bacteria was compared
with non-nitrogen fixing bacteria during the ammonification process. Results show that from the 35 different isolated
strains, only Paenibacillus strains were able to produce NH3 during the process of N fixation and accordingly seven
strains of Paenibacillus were isolated (14.2 mM at the highest). The results indicated that dry biomass of E strain of
Paenibacillus produced the highest amount of NH, in the first week (22 mM). Paenibacillus produced greater amount
of NH, and for a longer time in comparison with ammonifynig bacteria. This is a novel way for the production of free
ammonium.

Key words: Ammonium; Ammonification; Nitrogen fixing bacteria; Nitrogenase enzyme /
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1- Nitrogenase

2- Assimilation

3- Agrobacterium

4- Paenibacillus

5- Rhizobium

6- Klebsiella oxytoca

7- Azotobacter

8- Nessler reagent

9- Dry biomass

10- Wet biomass

11- Ammonification

12- Glutamine synthetase
13-Glutamate synthase

14- Glutamate dehydrogenase
15- Yeast Extract Mannitol Agar
16- Eosin Methylene Blue

17- Spectrophotometer

18- Azotobacter Broth medium
19- One Way ANOVA

20- T-Test
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