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ABSTRACT ¢

&}

Photosynthetic rates in field-grown nodulating and non-nodulating lines of groundnut

(Arachis hypogaea 1.}, were similar.

However,

in vivo nitrate reductase activity was

significantly higher in leaves of the non-nodulating line compared to that its nodulating parental
lines. It has been suggested that in the absence of nodule sink, diversion of photosynthates
towards nitrate assimilation may to some extent relieve feedback control on photosynthesis.

INTRODUCTION

t-vi Ral studies have indicated that high rates
Sof translocation Are important in maintaining
high photosynthetic rates in plants’*. Reduced
demand for photosynthates is also known to result
in a reduction in the net photosynthetic rate in some
cases'. In two varieties of soybean, net photo-
synthetic rate was reduced approximately one-third
by partial depodding®. In addition, partial inhi-
bition of photosynthesis by vegetative and repro-
ductive sink removal has been demonstrated 1n
another soybean variety”. The basis of sink-limited
photosynthesis is some kind of end-product inhi-
bition due to the accumulation of soluble carbo-
hydrates in leaves™. In groundnut, in which nodules
are a more powerful sink for carbohydrates than n
other legumes”, the effect of source—sink manipula-
tion on photosynthetic rate 1s not known. There-
fore, in the present investigation, photosynthetic
rate and nitrate reductase activity have been studied
in nodulating and non-nodulating lines of groundnut
with a view to finding out the effect of increased
source/sink ratio on photosynthests.

MATERIALS AND METHODS

Groundnut nodulating genotypes NC 17 (Virginia
Runner) and the rust-resistant PI 259747, and a
non-nodulating denvative from their cross, were
obtained from the TARIL  Regronal  Station,
{{yderabad. These lines were grown at the Institute
Farm  during the monsoon scason under the
recommended  agronormie  practices.  Nodulating
[ines were grown under natural infection of native
rhizobia without N-ferulizer application, while the
non-nodulating hine was grown with 80kg N/ha
ferttization and also  without N-fertthzer apph-
cation,

Dry weight of leaves and photosynthetic rate by
RCO,-feeding were determined using whole plant
canopy according to Lodha et al®. Net photo-
synthetic rate was also determined by using an infra-
red gas analyser (IRGA)’ in another experiment
conducted during the second year. In this experi-
ment, leaflet of the third leaf from the top was used.

In vivo assay of nitrate reductase in leaf, root and
nodule samples was done as described by Lodha
et al®,

The results reported are averages of 2 or 3 deter-
minations except in the case of net photosynthetic
rate where 6 determinations were averaged.

RESULTS AND DISCUSSION

Table 1 shows that dry weight of leaves of the
parental nodulating lines and the fertilized non-
nodulating line did not differ much at 70 and 85 days
after sowing (DAS). Nitrogen fertilization increased
leaf weight in the non-nodulating line by about 25%.

As regard leaf photosynthetic rate (mg CO,
fixed/g dry wt/h}, differences between nodulating
and non-nodulating lines were non-significant it

Table 1 Dry weight of leaves in nodulating and
non-nodulating lines of groundnut

Dry wt
(&'plant)

74 85
DAY DAS

Groundnut bine Charactenslics

Lo}

Nodulating 17.00 252
Nodulating P29 285
Non-nodulating 104 209

NC 17 {male parent)

Pl 259747 (lemale parent)
NC 17 x Pl 259747

NC [7 x Pl 259747

{(with N-tertihization) Non-nodulating 12,9 2o,

- w — R ¥ b




1ot

Current Science, October 5. 1988, Vol. 57, No. 19

FT B —— aa

Table 2 Leaf photosynthetic rase of nodulaung and
non-nodulanng bnes of groundnut as measured by 77CO,
feeding

— —— el

mg CO, fixed g dry wt h

—-— S——

. y—,

Groundnut hine 70 DAS 85 DAS
NC 17 150 51
PI 259747 159 1.5
NC 17 x PY 2539747 212 5.8
NC 17 x PI 25497547

(with N-Iertihization) 16.7 74

_——— o i s -

both 70 and 85 DAS (table 2). When net photo-
swathetic rate wasy measured usang [RGA and
the results expressed on leaf area basis, the photo-
synthetic rate at vegetative stage (S0 DAS) of the
fertilized non-nodulaing hne was not different from
that of the parental female [jne, but was significantly
lower than that of the other parental line NC 17
(table 3). However, at 85 DAS no difference was
observed in the photosynthetic rates of nodulating
and non-nodulating lines.

In vivo nitrate reductase activity in the unferti-
lized non-nodulating Iine was about 90% and 190%
higher in leaf, and about 80% and 60% lower in
root compared to the activity in female and male
parental lines respectively (table 4). As a result
of N-fertilization, leat and root nitrate reductase
activity increased by 1.5-fold and 3.2-fold respec-
tively 1n the non-nodulating line. Very high activity
of mtrate reductase was observed in nodules of the
parental lmes (table 4).

The nodule is an important sink demanding trans-
location of photosynthates for N5 fixanon and to
some extent for NOJ assimilation. In non-nodula-
ting lines such a demand does not exist, and end-
product inhibition of leaf photosynthesis s
expected”. However, in the non-nodulating line of
groundnut no such inhibrtion was apparent (tables 2
and 3). Stmilar observations have also been made in

Table 3 Ner photosynihetic rate of nodulating and
non-nodulaung lines of groundnut as measured by IRGA

T -

pg CO, fixed/nun/dm”

Groundnut line 30 DAS 85 DAS
NC 17 328+ 11 479 +29
PI 259747 265+ 12 474 £ 13
NC 17 x Pl 250747

(with N-fertlization) 270 £ 17 482 + 45

ey et — .

Table 4 In vivo activay of mitrate reductase in nodulating
and non-noduluting lines of groundnwt* at 85 DAS

— e

nmof NO, formed/g fresh wt/h

e

Groundauyt hne [ eaf Root Nodule

PT—

20320 95 1471 %187

NC 37

Pl 259747 U739 142129 1505 + 360
NC 17 x Pl 259747 588+ 27 306 Nodules
absent

NC 17 x PI 259747
(with N-ferphzaton) 883X 44 S7+16 Nodules

absent

— il g’ e

* Composiie sample of three plants analysed n triphcates.

field-grown soybean where the source/sink ratio
was increased by depodding”. It is possible that in
the non-nodulating line, diversion of photo-
synthates towards nitrate assimilation n leaf may
play an mmportant role in relieving end-product
inhibition of photosynthesis. This is further substan-
tiated by the finding that mitrate reductase activity
in ieaves of the non-nodulating line was higher
compared to that 1o the nodulaung lines.
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