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ASSOCIATIVE NITROGEN FIXATION IN BOME GRASSES AND
CEREALS GROWING AROUND FAISALAEAD AREA
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ABSTRACT

Nitrogenasa aativity associated with the roots of five local
grosses and cereals i. e. Zea mays L.; Cynodon daclylon, Parn ;
Sorghum bicolor Pera.; Daclyloctenium aegyptinm {L.) Beauv. and
{hryza sative L. was determined using acetylepne reduction asaay
(ARA}, for pre-incubsted and fresh excised roots, All except O,
sativa showed higher nitrogenase activity, both for pre-incubated
and fresh roote. Among pre-incubsted roots, the unwashed roocts
showed average nitrogenasa activity in the range of 4-147 nmol g-1
D.\W.hr=1, washed roots showed in the range of 4-96 nmol gelD.W.
hr=! and eurface sterilized roots activity which was detected in two
grasses (Zez mays L. and Cynedon daciylon Perw), was in the
ranga of 1-8 nmol g=f DLW, hret,  For fresh roots, activity was in
the range of 2.23 nmol ga' D.W, hrl,

INTROLUCTION

Nitrogen fixation sssociated with gragses is not & new conoept ae Lipman
and Taylor {1323) reported this in wheat plant, Recent energy criges and dev-
slopment of sensitive and relatively easier techniques like acetylems reduction
assay (Hardy et ol , 1968) renewed the interest in this avea, Coneiderable data

have been aceumulated by using acetylens reduction asaay (ARA) by different
workers (Dobereiner ef al., 1972; san Berkum and Day, 1980). Amociative
nitrogen fization has also been reviewad by different authors (van Berkum and

EBohlool, 1630},

The nitrogen fixing bacteria essoviated with grass roots have been isola-
ted and identified {Zafar f al., 1884).
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In this etudy nitrogensse activity sssociated with five local grasses and
cereals viz, Zea mays; Oynodon dacylon; Sorghum  bicolor; Dactylostenitm
gegyplivm snd Oryre sative has been reported.

MATERIALS AND METHODS

Colleetions . The grasa root esmples were oolleoted from difersnt locations
in NIAB flslde in toe mid-afternoon, The plant roats along with aoil cores wers
dug in & radius of 10 to 20 em depth (Capone snd Taylor, 1980). The samplea
ware immediately brought to Jaboratary,

Satl Analysis ;. The rhizoaphera soil wae anslyzed for some of ite physicorhemi.
cal ocharacteriatioa. Tha total nitrogen was analyzed by microkjeldahl method
(Premnper, 1908). For ammonium snd nitrate anslysis, 5 of gronod woil was
shaken with 50 ml of 2NKCI for 1 hr on & machanical shaker and then filterad.
For NHe £ -N analyais, 20 ml of the aliquot of the suspension way distilled
with Mg0 {beated at €00°C for 24 hra} and the distillets was collected in boric

+
acid indicator solution and contents were caleulated. For NO; — N analysis,
0.20 g finely ground Davorda’s alley (E. Merck) added to the above distillation

+
flask and redistilled, Tha distillate was covlleoted as described for NH, —N.
To detarmine the pH of the soil, s saturated a0il paste was prepared in distilled
woter and pH was determined with pH meter. Vor EC, determinations, the

extract from the #oil paste was taken and ECs was determined using EC meter
(WTW. LF-630),

Excised root dssay © The roots were cut into 2-3 em long segments using
sterilized foreceps and scissors. Hxrcised root assay was done fnr pre-incubated
and fresh roots,

w) dsgay with Pre-snenbation | The roota wern divided into thyee portiona
viz. unwashed , washed {wachsd asveral times with sterile distilled water) and

snrface sterilized {ateriiized with 0.2 HgCl, aol. for 30 eec.) roots. The assay was
carried out acrording to the method of Dobereiner and Day (1976).

Iy Assay withoui Praiusubation © Fresh excized roots were taksn snd
suhjected to ARA sccording to the method of van Berkum (1980).

Acctylene Reduction dssay : For eatimating the amount of sthylene gas produe-
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ced a8 & reault of acetylens radustion, 100 ! ges mixture was injected into the
gas chromatograph {Carlo-Erba Fractorap eeries 2150) consisting of e (.76 m x
2 mm atainless stzel column packed with porapak N (80-100 mesh : Weter
AmsOsiste., Ino TISA), Nitrogen (Pakisten Oxygen Limited) was wsed as a cartier
gos ot & flow rate of 30 ml min=l. The scetylens and ethylene were measured
using flsme ionization detecter (FID). The signal after propsr amplifieation
was rocorded on Perkin Elmer 58 recorder. The quantity of C;H; produced
was calenlated by gomparing with standard sthylens in 1% Argon (Linder Tech.
niach Gase, W. (Fermany). The activity was described in nmol. C;Hy g« D. W,
hial.
RESULTS AND DISCTUSSION

Soit Analysis: It wa: known that high contentrations of NH, and NO, cause
reduction in nitrogenase activity (van Berkum and Bohlool, 1980). The eoil

apalyais carried out in thege studies in given in Tahble . Tt ahowed that total
+ A
N, NH; N; and pH valuea were almost aimilar for all grasses but NOy- N were

high in I}, zegyptium followed by Z. meyz and EC, valuse were higher in Z.
maoyz followed by C. dactylon,

Table 1. The physicochermical characlerigtica of the soil amples collecled from
different aftez in NIAR fields under various grasice ond ceveals

Cheraosterighics Z moays O doctylon 8. bicolor D, segyptivm O siva
pH ' 8.3 7.9 7.8 8.1 7.7
ECy{m3, cmat) 9.56 1,47 0,84 1.24 0.73
Total N (mg, g=1) 0.083 0.082 ¢.052 0.083 0.032
NH, -N {(ppm) 2.8 0.7 2.8 28 28
NO,= -N (ppm) 5.8 0.7 28 7.0 1.7

To determine the root assceiated nitrogenwse activity both for pre-incubs.
ted and freeh roots, a very aoourate and seneitive aseay called acstylene redue-
tion ageay {ARA) of Hurdy et ol. (1084) was used to get accurate results,
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ABRA with Pre-incubation. The nitrogenase activity of pre-ineubated voots is
given in Table 2. The activity was higher i. e., in the range of 4.107 nmal g=!
D. W, hre! and 4-96 nmol gm 1 D, W, he. | for rhizosphere (unwashed rocte) and
rhizoplane (washed racts), respectively but was lower i. ., in the renge of 1-9
aomaol gal D, W, hr=I in histoplane {surface sterilized roots}. The histoplana
activity was deteoted only in two grasses i. e., 7. mays and 0, dectylon butin
others it waa not found, It might ba due to the experimental srror. The histo-
plane sctivity was determined due to the resson thet there were reports of
endorhizoephere nature of certain mierohes, The information was taken from
light microscopic studiea and staining the root tissuer with tetrazolium (Patri-
quin Doberainer, 1078). In these studiea, O, safiva roots showed the lowest
activity for pre-inonbated roots,

Table 2, Nilrogenase activity associated with preincubated rools of grasses and

cerenls,
Activity in nmol gsi DWW, hre!

Gras asyatem Unwna_hed_ Washed Snrface sterilized

Freq Aw.,__ Bangn F;]-. Ave, Range Freq Ave, Range

(%) (o (25}

& muya o4 I8 ¥-_2% a7 ki 6—136 23 9 414
O dactylen TR 107 2211 78 2B 1—54 23 1 Gl
3. Bicelor 46 20 436 67 4 1—1 — -
0. megyplium 23 13 295 93 0 T
), sativu 23 4 i—4+ KT 7 E—0 —3 B

The present reeulta of pre-inoubsted routs confirmed those of workers

carlier (Naves ef al., 1976) who found higher activity with pre-incubated roots of
certain grodses,

ARA without Pre-incubotion: Earlier, it wag conailernd that pre-incubation

period was necessary to dotect the nitrogenase aotivity with fresh exeised roots
but van Berkum and Sloger (1981) compared the legumen and grasdes for nitro.
genase activity and they found that both the systems showed (; H, ‘reduction
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immadiately after exposure to ,H,; They oconcluded that pre-incubation
period was pot necessary for the detection of nitrogenase activity, Similar
reaulta were obtained by Dwa-Folli et af. (1988),

In these experimenta, the fresh sxeised roota wers taken for this porpose
and subjected to asssy according to the method of ven Berkum (1980). The
rosults of froeh root assay are given in Tabla 3. The results of fresh rocts assay
showed lower values than thoss of preineubated roots. Similar results were
obtained by other workers, Tha 0. sativa roots again showed lower activity
than the grasaes,

Table 3. Nitrogennse arbivity ossocinted with fresk roots of grasses and cereals

Frequency Activity nmol g=1 ) DW, Lral)

i) Average Rangs
Z. mays 75 28 451 )
O, dactylon opt] &0 4-—Fd
&, bieolor il 4 2_ 5
. aegyptinm 23 13 a4
£, safiva 45 2 1-— 3

Although the tates of nitropenase sctivity associated with roots of grasses
are lower as compared to the legumes, et it carriea considerable importance as
the graases oceupy ebout 807 ares of tha earth bence contributing meare nitro-
gen than legumea. Another important aspect peculisr to grasses is that nearly
all grassea have C, diearboxylio pathway of photosynthesis, They leak their
photosyntoats in the form of root exudates which is & mource of energy for root

aseoviated Ny-fixing microorganioms (Dobareiner gt af., 1072), The O, grassea

utilize their available aitrogen very efficiently in producing dry metter which
atimulates the nitrogen fixation in their rhizosphere (Elack et af,, 1977). Hence

the nitrogen fixation with gresses is helpful in fogd production and to mest the
N-demanda,
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