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PH01~OSYN~rHETIC RA l~E IN. NODULATING AND NON-NODULATING LINES OF 
ARACHIS HYPOGAEA L. 

M, L. L()DflA, ~. D. SIfARI\1A, V. ARUNACHALAM, R. P. lOHARI and S. L. MEHTA 
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ABSTRACT 

Ph{)t(),,~ nthetlc rate') in field-grown nodulating and non-nodulating lines of groundnut 
(Arachis h.\{J'Jgaeu. L.), were similar. I-!owever, in vivo nitrate reductase activity \1/a5 
~Ignlficantl~ hIgher In leaves of the non-nodulating line compared to that its nodulating parental 
line", It ha,,- necn \uggcsted that in the absence of nodule sink, diversion of photosynthates 
t()\\ arJ" nIt r J tc a\~i mila tion may to some exten t rc I ieve feedback control on photosynthesis. 

I ' .... T R ( ) [ ) l' ( v r I () ~ 

S' \! 1< .\! 'tudIC' hd\C lndll'<tted that high rates 
l ) f tr d n, I ( h.: at h ) n d rei nl po rt (l n tin m a in tell n In g 

high photn,ynthc:th: rate" in plants 1.2. Reduced 
denlanJ for rh()to,,-~ nthate~ is also kno\\'n to result 

in a reduction in the net photosynthetic rate in some 
l' d ,c: ""' :. I n t \\ () \ d rJ c: tIl.''' U f ~ 0 Y h e an. net ph 0 t 0-

,,-~nthl'tlc Lltl' \\d" reduced arrroximately one-third 
h:· r~iftl~ii Jer()ddln~~. In addition. partial inhi­
hit H ) 11 I) t ~, n l ) t I h: n ~ he' I .., h ~ ve get at i \' e and r err 0-

dtll'tl\~: 'Ill I-- rL'nll;\ ,d hd"- heen den10I1~trated in 

d n l It I h: r '() \ h l' , I i1 \,! r It.: t \ .;, The has i s 0 f sin k -1 i mit c d 
phutlh~ nthl'''-'''- 1" '\)f11L' kind of cnd-product inhi­
h!tH)fl dlll' tll thl' ,!'-.\..unluid!lun of soluhle carho­
h \ d r ~ it L', I n It: ~ i \ e'~ I n ~ r l Hl n d n II 1. in \v h i c h nod u k s 

. -
drL' (1 fl1lHc rU\\ L'rtUI '1!1~ tl1r carbohydrates than in 
l)thcr It.'~unlt.'''';' the: l'tt('et td \ource--sink n1anipula­
tlon un I1hl.)tl),,:nthi..'tll' r~1tL' \" not knt)\vn. rrhere­
flHe. 111 the rrc".cnt In\ l·"ti~~Jtion, photosynthetic 
rate dnd nJtr~ttc rcJul.:ta~e dctivitv have been studied .-

in nodllLttln~ drh.1 !1l~·n-npJllLlting lines of groundnut 
~ ......... 

\\ith d \Ie"- tll flrh.hn~ l)ut the effect of increased 
,lHlrce 'In~ rdtlll t'n rh()t()~ynthesis. 

\t.~TERI-\LS .\\0 \1ETHODS 

(jrnundnllt nodul(ltlng genotypes NC 17 (Virginia 

~unner) dnd thl' ru't-rc~l"tant PI 25Y747. and a 

non -nod u Lit i n ~ d t' rI \ a tJ \ l' fro 111 the i r c r 0 s s . \ve r e 
~ 

{) h t a inc d f n Hll the I A R IRe ~ ion a 1St a t ion . 
~ 

lhdcrdh~ld. The,,-(.,' 11£1(.,',,", \\1..'1'(' ~ro\.vn at the Institute 
'-

Flirtn durtn~ thl~ nl()n~\HH1 season under the 
~ 

rl'l'orl1rn('ndcd ~l~n)nnn11l' practIces. Nodulating 
Iinl.'S \,ert: ~n)\\ n under natural infection of native 

~ 

r h i 10 h i a \\ i t h l'l U t ~ - f c rt i Ii Il' r a r r lie a t ion. \\' h i let he 
n()n-n{)dul~ltin£ lint' wa" ~n)\vn \vith XU kg N/ha -.,~ 

'- '- ... 
fl'rtil!/~ltl()n dnd ~ll,n without N-fertililcr appli-
catIon. 

Dry v/eight of leaves and photosynthetic rate hy 
I.lCC)2-fceding Vv"ere determined using Vo,'hole plant 
canopy according to Lodha et a/h. Net photo­
sy'n thetic rate was also determined by using an infra­
red gas a~alyser (IRGA)7 in another experiment 
conducted during the second year; In this experi­
fnenL leaflet of the third leaf from the top \vas used. 

In rh'o assay of nitrate reductase in leaf. root and 
~ . 

nodu Ie samples \vas done as descrihed by Lodha 
/ ,..., 

(!( u . 
The results reported are averages of 2 or 3 Jeter­

minations except in the case of net photosynthetic 
rate where 6 determinations \vere avera!!ed. .... 

RESULTS AND DISCUSSION 

Table 1 sho\vs that dry v,/eight of leaves of the 
~ ~ , 

parental nodulating lines and the fertilized non­
nodulating line did not diTfer much at 70 and X5 days 

~ .-

after so\ving (DAS). Nitrogen fertilization increased 
leaf \veight in the non-nodulating line bv about 25 % • ..... ~ -

As regard leaf photosynthetic rate (mg CO2 
. , 

fixed/g dry.\\'t/h). differences het\\'cen nodulating 
~lnd n()n-nOdlllatin~ line~ \\ cre non-~i~nificant at 

~ ~ 

Table I Drv ,»·'ei~h[ of Ica\'es ill 1l0dllllllill£!, and 
... l. ~ l. 

n()n-n(}dulalill~ lillcs or l{rOlilldlllll 
< - , 

Dr\' wt 

(giplant) 

Cjroundnut line 

70 X5 
Characteristics DAS DAS 

NC 17 (male rarent) NoJlllatin~ 17, () ,- , ... ).-
"-

PI 25t)7-l7 (km~t1e parent) Nndlliating l~,l) 'x -- .) ... 

~C J 7 x PI 2597.+7 [\ ()(1- nod u I a till g 10 . .+ 2(). Y 
NC 17 x PI 25l)7-l7 

( \\' it h N-krtilization) N()n -fl()uula ti n g 12,9 2h.l ... 



10t)O 

Table 2 Leaf photosynthetic rate of nodulating and 
non-nodulating lines of gr()UndnL~t as measured hy J.JCO~ 

f(~edillg 

(jroundnut line 

~c 17 
PI 25<)747· 
~C 17 x PI 25Y7~7 

\C 17 x PI 25CJ7~7 

(with N-krtilizatioIl) 

mg e(L fixcd:g drv wt/h 
~ - ~. 

7() D;\S 

15 ,I) 
l5 ' t) 
21,2 

I n.7 

X5 DAS 

5,1 
I ().S 
S.X 

7,4 

hoth 7() anu X) DAS (Llhle 2), \\'hcn net photn­
~ \' nth c tic rat e w a ~ rll C a ~ u r l' d u ~ in u I R ( J A (l n d . ~ 

the results expressed on leaf area hasis. the photo-
s \' nth e tic rat eat \' e Q eta t i \' e s L.H! C (5 () D 1\ S) () f the . .... ~ 

fertilized non-nodulating line \\'as not different from .... 

t hat of t he pare n tal fe male line. but \\'(1S sign i fican t ly 

lov;er than that of the other parental line NC 17 
(tahle 3). Ho\vever. at 85 DAS no difference \vas 
observeu in the photosynthetic rates of nodulating 
and non-nodulating lines. 

'--

In riro nitrate reductase acti\'itv in the unferti­
lized n()n-nodulatin~ lint? \\'dS ahout (j(}(~i~J and 1 S)(r~i~ 

'-

hi~her in leaf. and about S()(\) and 6(V~/;) lc)\ver in 
.... 

f()ot compared to th~ acti\'ity in female and male 
parental lines respectively (tahle 4). As a result 
of N -fe rtil iza tion, Ie af and root ni tra te red uctase 
acti\'ity increased by 1.5-fold and 3.2-fold respec­
ti\'clv in the non-nodulating line. Verv high activit\' 

.. ""-... foo,.... .. 

of ni trate reductase \\'as obser\'eu in nodules of the 
, parental lines (table 4). 

The nodule is an important sink denlanding trans­
location of photosynthates for ;.J ~ fixation and to 
some extent for NO~ assimilation. I n non-nodula­
ting lines such a demand does not exist. and end-

'-

product inhibition of leaf photosynthesis is 
expected.2. l-lov~·e\'er. in the non- nod u la t1 ng line of 
grou ndn u t no such inhi hi tion \vas apparen t (tables 2 
and 3). Similar observations have also been made in 

Table 3 lVel photosynchetic rate of nodulating and 
non-nodulating lines of groundnlll as nzeasured b.v I RCA 

(J rounonut line 

~c 17 
PI 259747 
NC I -: x PI 25<)747 

(with N-fcrtilization) 

50 DAS 

')2S + 11 

~h:; + 12 

27(} + 17 

47l)+24 
474 + 13 

( 'u rren! Scie!l C(', (Jet ohe r 5, 1'-)88, V o/. 57, ,\'(j. 1<) 

Tahle'" In vivo aCli\'ily of Ilifrale reducl£lse in N()dulating 
und non-nodulating lincs of groundnu(' at 85 /)A.)' 

nmol N()., formedi g r re~h \vt: h 

Groundnut line Leaf Root Noduk 

NC 17 203 + 2() 7Y + ~ 1471 + lX7 
PI 251.)747 3(J7 + 3lJ 1-+2 + 2LJ lSY5 + 3hO 
NC 17 x PI 25<)747 -~x ,'i )\ ±.:. f J{) + n ~{)dules 

ah')cnt 
NC 17 x PI 25£,)747 

( with N-fertilization) XX-+ + 4~ LJ7 + 1 h ~oouk~ 

;Ih'icnt 

'*' Composite sample of three plants analysed in tripliG1ttl." 

field-gr~)\vn sovbean \\'here the source/sink ratio 
'- . 

\vas increased hy depuddinglJ. It is possible that in 
the non-nodulating line. diversion of photo­
svnthates towards nitrate assimilation i'n leaf rnav . , 

play an important role in relieving end-product 
inhibition of photosynthesis. This is further substan­
tiated by the finding that nitrate reductase acti\'itv , '- .. 
in leaves of the non-nodulating line was higher 
compared to that in the nodulating lines. 

ACKNO\VLEDGE\1EN1~ 

The authors thank \1r C). P. )'ada\' for technical 
assIstance. 

2 June lY~R 

l. G e i g e r. D . R.. Can. J. B 0 r.. 1976. 54, 2337. 
L. 

2. Wardla\v. I. F .. The biology of crop producti~'ity. 
(ed.) P. S. Carlson. Academic Press. Nev.: York. 
198(), p. 297. 

3. Lawn. R. J. and Brun. \V. A .. Crop. Sci .. 197..t. 
14, 11. 

..t. Monda!. M. H .. Brun. \V. A. and Brenner. 
M. L .. Plant Physio/., 197~. 61, 3Y..t. 

). Willianls, J. H .. Rlzod. 1. Agric. Res .. 1~7lJ. 17, 
4Y. 

6. Lodha. M. L., lohari. H .. P .. Sharma. N. D. and 
Mehta. S. L., Biochenl. Physiol. f~tlall:ell .. 
19H5. 180, 337. 

7. Long. S. P. and I-Iallgren. j, E .. Techniques in 
bioproductivity and photosynthesis, (eds) J. 
C'oonlbs. D. O. t-1all. S. P. Long and 1. rv1. (). .... 

Scurlock. Pergamon Press. Toronto. lYK5. p. 67. 
x. Lod h a. M. L.. S h a rnl;:t, N. D.. j () h a r i. R. P. and 

Mehta. S. L .. lndiall 1. Exp. BioI .. 14X..t. 22.615. 
lJ, \Vittenhach. \'. A .. Plant Phrsiol.. lYSJ. 7J~ 121. 


