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EFFECT OF PHOSPHORUS AND BIO FEHTILESERS ON. LEGHAE-
MOGLOBIN AND NITROGEN FI}{ATION DF CH[CKF‘EA* N

K LAKSHMANARAO' and KALYAN SINGH?,

The effect of dtﬁerent levels of phosphorus and biofertilisers on [the Teghaamng[nb{n
and nitrogen I‘mntmn of chickpea was studied under field r:.nndlt:ans at -the Researsh

Farm, Institute of ﬂgn:uhural ‘Stiences,
1978.79 and 1979-B0.rabi seasons.
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during

with increasing levels of phosphorus as well as with thznbmm muculaunn Hhtznbmm*
i noculation had marked influence on Ieghaemcgmbtn content of - nudule tissue. T"w:.
total leghaEmug1ubrn content in the nodules is directly I‘E!ated Im the iotal. nitrogen

fixed by the chickpea-

Ever since .the recoghition .of
root nodule pigment as haemoprotein,
its funtion has-béén the subject of bio-
chemical investigation. - Kabo (1939)
recognised the red pigment-of nodule
as 1eghaemuglnh1n: hu:;h enhanced
the respiration of HhI?DbIE in nodules
functioning in the transpurt s?siem
of oxygen. Virtanen (1 947). suggested
that the haemoglobin might function
directly in N2 fixation by forming hy-
droxylamine from dinitrogen. A cor-
relation has been observed. between
the ability of the nodule to “fix nitro-
gen and leghaemoglobin - contents
(Smith, 1948) suggesting that funq_;;-
mentel role of leghaémoglobin :in
dinitrogen - fixation: | It is unwmsall'f
accepted that phnsphate fertilisation
to legumes increased nitiogen fixatl-:m
Beneficial effects nf Rhizobium mcncu-
lation on nitrogen ilxatmn and I3gha-

i

emoglobin content of Fegume roet no-
dules have been reported from time o
time. Leghaemoglobin content of the

nodules along with net nitrogen fixed by
chickpea with different fertiliser levels

was estimated so 35 tcr findout the re-
Iatﬂnshlp between 1he leghaemogio-
bin‘and the effectiveness of nodules in
nitrogen: fixation.

METERIAL AND METHODS .

A field Experime'ﬁt was laidout in
a rahdomiced blnrk design: with three
replications dunng the'rabi seasons of
197879 and 1979-80 under- irrigated
conditions. Chidkpea wvariety T3 was
sown m a sand',* clay.loam soil- which
has fow’ avariable nitrogen (160.4 kg
ha ') medium phnsphnrus (126 kg
ha '), and potassium (194 8 kg ha!)
with- 7. 1 pH Four Iavafs of phosphorus
I[U 20 40 and 60 kg ha '} and three
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bacterial cultures (no culture, Rhizobi-
um culture and Phosphobacterin cul-
ture) were compared to study their
‘etfect on leghaemoglobin and nitrogen
fixation. The desired quantity of seeds
for each plot was weighed and mixéd
with specific strein of Rhizobia (H-45)
and Pseudomonas striata V'ar. phos-
phobacterin with the help of a sticker,
Seeds were sown after little drying by
spreading the seeds in the shade. Five
plants were dug out carefully from
each treatment with  a ball of mud
along with intact root nodules. The
dug out plants were soaked thoroughly
with water and thereafter soil was
washed out gently. The nodules were
separated from the roots with.the help
of a forceps and were washed with
cold distilled water and. the fresh
weight of the nodules were recorded
after drying on a filter paper. Compo-
site samples ' of fresh nodules were
subjected to leghaemoglobin follow-
ing, Proctor (1963). Total nitrogen
content of the soil from 0-30 cm depth
was estimated before and after harvest
of the crop as per the method suggest-
ed by Jackson (1973). Nitrogen fixa-
tion was worked out by using the
formula of Saxena and Tilak (1975)."

}{+U—&

X = gain or loss of soil nitrogen after
the crop harvest |. e. calculated
by substracting the initial nitrogen

content of the soil from the final

nitrogen content of the soil

where,

U — Total nitrogen uptake by the crop

and

A = Nitrogen added to the soil if any
through the uninoculated crop.
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RESULTS AND DISCUSSION

Fresh weight of nodules

It is evident from the data
(Table 1) that an increase in the l{evel
of phosphorus resulted in significant
increase of the fresh weight of nodu-
les. -Thus, with 60 kg P+ O: ha 'a
maximum fresh weight of nodules was
produced per plant but it was at par
with 40 kg P, O; ha' at all stages during
both the years. Most prabably phos-
phorus stimulated the nodulation more
through its effects on bacteria than
on the host. In the presence of ade-
quate phosphorus, the bacterial cells
became motile and flegellate, the per-
requisite for bacterial migration, where
as in the absence of phosphorus or
with inadequate supply’ the infection
remains latent, leading to the poor
development of the nodules (Diener,
1950). Rhizobium inoculation also
had the significant effection nodule
development, The nodule fresh weight
tended to decrease sharply at 120th
day after planting which synchronises
the pod filling stage presumably be-
cause carbohydrates and nitrogen re-
serves of plants and nodules are being
utilised extensively by the developing
seeds (Pate, 1958) or due to decay of
bacterial population and lysis of no-
dules found earlier (Sahu, 1973).

LEGHAEMOGLOBIN

An examination of the data (Table
2) indicate that marked differene due
to phosphorus levels were not found
in leghaesmoglobin content of nodules
at any stage of thecrop, where as Rhiz-
obium inoculation had relatively higher
values of leghaemoglobin, Sidhu et &l.,



LAKSHMANARAD and KALYAN SINGH ./

(1967). also “‘reported - similar results.
It may be interred that although the
Ieghaemnglcbm per gram of nodule
'i dnes not ap;:aear t-:} bear 1-: the weld
_of pfant yet thme is._a direct relation-
_ship. between .the total thaemen con-
tent'of nodule per plant-and: seed yield

‘per plant.

:;mtrngen flxatmn and aisn fnr

" IVl:70, MG 9

“total soil mtrcgen ﬁ'ldm:atrﬁg'*thé “Irole
“of phnsphnrus m iha me::han'iém“nf
the

growth ci nndula bactana.r Ihesa

- findings closely carrubnrate :mth ithe

. rewlts uf Srdhu et-al..

The corrélation ‘between the total

Ieghaemiﬂ'glﬂﬁin content- of nodule
per plan‘t and ‘seed weid par p!ant as
well as net mtrngan fixed was wurked
uut and I D 843 and 0. 52? at 1'3{,
Iewelr rgspe_nt_we!y mdmanng,the__dnr_ect
relationship . of ‘total leghaemoglobin
"With' sned weid am:i mtmgen fixation.
'Savera‘! wnri&srs haue ‘also 5épmted
:that mucu[atmn Dl Iagume saeds W|th
'thznblum mcr&aseﬂ :he leghaamogln-
bin .content :in ;nodule tissue : (Sethi
;and +Rao, 1975).there .by iincreased
'the 'seed wald {Simhadn and Tilak,

vaséd sharply.

'IS?ET} and mtrugen flxatmn m ‘tha sml

[Saxana and Tl]ak 19751

L]

e From these ubsewatinn's fi 'r':an' b'e
m}nn]uded that. the :amount; -::f 1agha-
emuglublmcﬂntatned.m the nodule of
a legume- but not'-the * hademoglobin
per gram of nndule ls dlre»:tly reiated
1o the total strogen ftxed Desplte
tin‘a faﬂt that apphr.‘:atmn of’ SubErth-

hp#e hacl no pnsnwe Effsctl on the
'Ié]éhlae’mn’glnbm cﬂncentfatmﬁ ber gram
of,fresh podules yet, jt; mcreahad ‘the

total:s haemen .. Content .per..plant:. by

giving-HigHer frésh-nodale Weight and
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also™m

(1967)

1t ~was’ mterestlng fo' nute*that
leghaﬁmngiabm t:untent nf nndule
tlssue increased fmm 1he begmnmg
and reached to a maxlmum Iewef at
90 days after snwmg whlch calncn:!ed
~with - flowering -and there:after decre-
=IvEr‘{1Q?6) found fitaxi-
mum haemen content in !egume oot
nndulas shaml'n_.r prmr tu f[ﬂwerlng whan
nndules attam therr paaﬁ: antwny in
:mtrqgen,_flxatmn._

- It 'was., evident :from' the. data
Table- Q'}-I ‘that -in legume root nodules
'under unmﬂnutatﬂd 'piuts alsn ‘had
haemen cnntent whlch |s attnbuled
j_m tha pr=5&nca nf man}f natwu Hht-
zubla in the sml batcmgmg to, the same
_strain that might .ln_d_uc:Er nodule deve-. '
lopment. but fix:little:or no- nitrogen.
This would expiain as to why the un-
‘indcilated crop gave lower -yield than
vinoculated inspitei'ofthe nodulation,

‘Nat Nltrngeﬁ Ft:u:a‘tlr.m1

Data [Tablala} on” net nitrogén’
cfixation ulgaarh,r indicate: that'- nifrogen
fixation was affected markadly  not
wonly. by~; phosphorus; application - but
" by-5. ‘. Rhizobiumi . inoculation.
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Accnrdmg to Was and Desi (1953),
addltmn - of ' phosphords increased
L‘S?I‘l’lblﬂtic mtmgan fixation power and
in turn:stimulated the growth of
plants. On an average 91.9 and 855
kg of net nitrogen was fixed bv chick-
pea crop during first and second year
respectively. Higher amount of nitro-
gen 2 2.1 and 196.0 kg ha-1 along
with Rhizebium inoculatton was reco-
rded during first and second  years
respectively. ' "

Further, . Phosphobacterin culture
had no marked influence on any cha-
racters studled

From these observations .it can be
concluded that leghaemoglobin con-
tent of nodules per plant runs
parallel 1o the-total nitrogen fixed by
the legume crop. Herice, Ieghaei'nng—
lobin content can be used as guide to
symbiotic effectiveness. These findings
are in confirmation with thoze of Singh
et al., (1977) - who. reported - similar
results whilé” studying some aspects

in root nodulation in tropical legumes.

The :Euthﬂrs are grﬂ‘teful_tﬂ- Dr. -

Mahatim Singh, Director,” Institute of
Agricultural ‘Sciences, B. H. U. for his
guidance and help throughout the
" course of the investigation,
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