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Light response and photosynthesis in sorghum under field condltions "

Y. R. KENJLE. M C. VARSHNEYA and T. R. V. NA IDU
Centre of Advanced Studies ill Agricultu ral Meteorology, College of Agriculture. Pune

(Received 18 January 1994. Modified 9 JI/Ile 1994)

tllf - ......~ 1Im..r (dlo) i; Ilt II~~ ..rtlI......" "'moll q}<f.! _ ""'" (Olo Olo ,!,>." ~o). """"
~ lI'il1i Ilfm atlTOl" Illo,!,>:o~o aftt P i """l\1t<I011_ ~","I~ _ '{VI iQllll1lro; Qftflz,~ 11

oil~ (,ill) 101{~. 'lTll\'I' M35-1 "'" RSV·9R. i ~~ '"111 IN~(~) ""'. aI'lf<l Olo Olo

'1'>:0 ill" RltIml1fl P - P• .,12 \11'<1 ~""'. M3S-1aftt RSV-9R i Imq"""", 1251 ""'937 ,,",ol m"," _
""" 1m"~ ail~ <to65.79at!< 64.52 umol m" "., olr.~ QIlll1lro; .ftfl>oilll1ih!~ Ii; lI1QlIT'l i \II>IlI i
"""" """" "''''''"' ail1lllla~ Ilt .... olrl hl' M35-1 "'" RSV·9R i ""'~, 41).93aftt 46.(,6umol m" mr ' lilt
nt,om"""", .:t nt "'""llm..r i;~ er ~""""" oir.l i '"""~ I M3S·1 aftt RSV·9R Ii;~ Illo Olo
'1'>:0 tlo at!< ,,..,, llm..r aililt /I' _ 'J"fo; ""''', 0.794 at!< 0.708 """ """ _ Olo Olo '1'>:0 tl o at!< """"
<l1IW"" >II Ilt >oTt '"I ~."." !font i il>f{1I! .... it nt,

ARSTRACf. The diurn al variation o f rate ofphotosynthesis (PJwith photcsymhetic photon flux density
( PPFO), mod el ofl ight resp onse CUlWS and the rela tion ship between r PFD and Pwere studied for two post ­
monsoon (rahO so rghum genotypes. viz.. MJ5-1 and RSV·9 R un der Fieldconditions at Punt'. The half ma xi­
mal values. i.e.. PPFD level at which P-JJmul2 obtained were 1251 and 937 ~lInolm- zs ~ 1 for M35-- 1 and
RSV·9R respect ively, The potential rates of photosynthesls were 65.79 and MJ2 JJllluI01~:S- I . whereaajhe

observed max imum rates o f photosymhesis were lower . 4U.93 and 46.66 '1IUol m- zs- 1 in MJS·I and RSV-9R
respectively.du e 10 effect ofair temperatures under the field condi tions. TIle maximum rate ofpbo rosynthesis
determined Inuu the model decreased wit h dclny in the ~nwin8 of the crop. Correlat ion codYidents between
PPFD and rate of phot osynthesis were U.794 and U.71)8 for M3~·1 and RSV·9R respective ly. The PPFD
received and mit" of photosynthesis decrea sed sign iflcautly with del ay in sorgh um se wing.

Ke)' "" urd, - PPFO, Rate of photosynthesis, Ugh l response cu rves. Rectangula r hyperbola.
Sorg hum genotypes .

I. Introduction

The varieties of a crop ca n be screened on the
has is of their po ten tial ra te of ph otosynthesis (Pma:, )
an d their adaptability ca n be checked on the basis
nf their light satura tion po int. II is d ifficult to deter­
mine poten tial ra te of pho tosy nthesis u nder lield
cnndirio ns, Scient ists have tried to es tima te the rate
nf pho tosyn thes is a t known values of ph oto­
synthetic pho ton nux density (PPFD). Baker (1965)
delennined Ihe eq ua lion y = - 1.99 + 1.736 x­
11.0286 ...2• which was besl lilled in Ihe dala of light
an d pholosyn lhesis . " eskelh a nd Moss (1963)
.Ierived Ihe e'l ua lion of reelangu lar hyp erbola
I' = l'",n., K (I- /u)/[I + K (1-/0») (I)

where. P - Rale of pho losynlhes is.

PnuL1. - M Hximum rate of pho tosy nthesis
when I is at ~a lu ra t ion point.

K - Inver~c of half maximal value. i.e..
PPFD at whic h P=P",,-,/2 .

.. Pm1 of Iht' M.Sc. (Agnmel) TIle sis 5ubmiut'J by Ihe lirS! author,
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l u - Light co mpensa tion point.

This equa tion could be best used 10 dete rm ine
the ra te of pho tosynthesis a t very high ligh t
in tensities .

Man y workers have stud ied ph otosynthesis
under cont rolled conditions. How ever, very few
studies have been co nducted under lield eond ilions
(Singh & Sh arma 1986 and Yadav el 0/.1987). Thus
lwO (rob i) so rghum genolypes. M.15-1 an d RSV·9R.
were sown under lield co nd ilions 10 sludy lbe maxi­
mum rale of pho losyn lhesis and to use the mod el
for ils predielion .

2. Material and melhnd

T he exp eri men t was eon dueled in Ihe POSI­
monsoon season of Ihe year 1989-1990. on Ihe
experi menla l lield ofCe nlre of Ad vanced Siu d ies in








