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\bstract

Sahme-sodic soils are characterized by a very low mitrogen and organic matter content and thus wc
practically non tertile. However under these conditions. certain plants have been found to grow
luxuniantly. One of such plants. Leptochloa fusca (Kallar grass) has exhibited nitrogenase activity
associated with its roots as determined by acetylene reduction assay (ARA). Quantfication of such
mitrogen fixation was also carried out using "*N isotope dilution technique.

In addition to Kallar grass. other plant species growing in saline sodic soils namely Arreplex amnicola.
A lennformus. Sporobolus sp.. Kochia indica. Desmostachya bipinnata. Cvnodon dactylon. Suaedu
truiticosa and  Polvpogon monspilensis have been screened for the presence of root associated
nitrogenase activity. Some of the plant species tested showed high excised root acetylene reduction
activity (ERARA). Isolation of diazotrophs from various fractions of the rhizosphere has also been
carried out. Azospirillum was the dominant orgamism in niches closer to the roots. whereas there was @
preponderance of the members of the family Enterobacteriaceac in general.

In order to have a relative estimate of the nitrogen fixing ability of different plant species screenced.
the delta "N values of plant tops were estimated and were correlated with their ARA values. The delta
' values of these plants were also determined which indicated that all the plants tested except P
monspilensis had the C-4 photosynthetic pathway.

Introduction

Associative nitrogen fixation in the roots of non-
lceumes has been recognized as a possible signifi-
cant component of the N cycle in a range of
ceosystems including several extreme environ-
ments (Dart. 1986). Saline sodic soils are charac-
terized by a very low nitrogen and organic mat-
ter content and are practically non fertile. How-
ever under these conditions certain plants have
been found 1o grow quite well. Since the de-
velopment of acetylene reduction methodology
for detection of nitrogenase activity, many plants
have been shown to harbor N,-fixing bacteria in
and around their roots (Jagnow 1983; Patriquin
and Dobereiner. 1978). Using such techniques it

has been shown that N,-fixavon in the rhizo-
sphere contributes significantly to the N nutnuon
of plants growing in highly saline sodic low ter-
tility soils (Malik et al.. 1988).

A large potentially arable area in Pakistan 1s
afflicted with salinity and sodicity. Extensive
studies have been carried out in order to make
economic use of these soils by growing salt toler-
ant plants. One of such plants, Kallar grass
(Leptochloa fusca) has been highly successtul in
colonising these soils (Malik et al., 1986). Exten-
sive studies on nitrogen fixation associated with
its roots and quantification of such fixation using
'*N isotope dilution techniques have previoushy
been carried out (Malik et al.. 1987: Malik and
Bilal, 1989).















Malik et al

Plant species

Detta ""N(%)

heric soil and leaf oot ti
/
shoot tissues of plants growing at Biosaline Rescarch St

ation, Lahore, Pakistan
Soil Remarks
Kallar grass Leaf/shoot
6 months old i
) it +6.89(0.52
; H, v old 3 +6.27(0 47; +3.76(0.18) green
. vears old Q- ’ +24§(025) green
Y vears old *+2.25(0.48) =3.32(0.16
A v +5.86(0.81) e fra
vears old +3.83(0 +4.18(0.85) green
S vears old bl 83(0.19) +9.13(0.15) green
+2.89(0.12) very voung
Other grasses
Desmostachyva bipinnata g
. -
Cyvnodon dactvion 3'02(031 ) AR i
Polvpogon mbnﬂ)llemis +5.02(0.29) +6.30(1.51) mature
Sirediiiain - +6.86(0.70) +17.99(0.67) young
L +7.95(0.88) +14.49(0.44) green
Chenopodiaceae
55""'“ lrmu;osu +5.84(2.35) +9.05(0.42) green
Kochia indica +7.33(0.81) +24.43(0.31) green
r‘trr:plc.\‘ lentiformis +5.61(0.71) +4.89(0.84)
A. amnyxcolu +5.09(1.87) +4.05(1.33)
Casuarina sp. +6.51(0.07) -1.85t0 +5.74 2 yrs old
Legumes i
Chickpea +0.48(0.09) ~N medium
Phaseolus vulgarts -1.33(0.17) —N medium
Melilotus sp. nd +1.49(0.54) young
Sesbanea formosa nd +6.19(0.61) young branches
Acacia Acc. 15771 +4.43(0.19) +14.12(2.21) -do-
Acacia Acc. 15762 +5.08(1.24) +15.49(2.29) -do-
Figures in parenthesis are standard error

Table 6. Delta ''C values of some piants growing at Bio-

saline Research Station, Lahore, Pakistan

Plant species

Delta 'C
(%)
Leptochloa fusca (Kallar grass) ~15.29
Arriplex amnucola -14.88
A lenuformus -16.09
Sporobolus sp. —14.06
KNochia indica =12.63
Desmostachva bipinnata -14.16
Cvnodon dactyvlon -14.22
Suaeda frutticosa -14.20
Polvpogon monspilensts -30.49

pogon sp., Sporobolus sp. In addition, Atriplex

species have also been introduced from Aus-
tralia.

All these plant species were subjected to
ERARA for associative nitrogen fixation. D.
bipinnata. C. dactylon and Atriplex spp gave high

acetylene reduction values. Some species showed
marginal or no activity. Excised root assay with
pre-incubation has been criticised by some work-
ers (Van Berkum 1980; Lethbridge et al., 1982).
The ARA of excised roots was therefore per-
formed without preincubation with N,. There
was a large variation in the ARA values which is
not uncommon in such studies (Rao and Rao.
1984) and it is usually due to uneven distribution
of bacteria on the root surfaces and to the differ-
ence between old and young roots (Capone and
Buding, 1982).

Several types of diazotrophs can be isolated
from the same root depending on the medium
used. The use of nitrogen free malate medium
ensures the isolation of Azospirillum (Rao and
Rao, 1984: Reinhold et al., 1986). However.
using combined carbon medium (Rennie, 1981)
other diazotrophic species were also identified
(Bilal et al., 1990). All the isolates obtained
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grass an triplex roots (Bilal sibtlities of using § "'N val
: ot al ; alues of plants growing
The significance of nitrogen ﬁxa?ilo;'\ lagszgi;at - I an ecosystem, as an indicator forz the e\\tcr:l”:)‘t
! e associative ni ' ces of
“"h_ roots of grasses can only be demonstrated if nitrogen : r:q:ogcn et
methodologies have quite extensively been used

n the case of legumes (Chalk, 198
_ § 5) where

enriched "N fertilizer sources is applied) to both oy i
fixing and non fixing reference '
N - plants. Applica- Financial

- : support of th as pz
tf:::(i(?rf\ I_h‘s methodology to quantify nitrogen provided byptFl)]e U(S) Natlisonrzflse/il\rccar;f:\antifS o‘idgclx\

N In grasses has also been made (Malik ences by means of a erant f USAID

and Bilal 1989; Urquiaga et al., 1989). However, y o
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