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Abstract

t The\'ari.uion in iree proline levels of two rice (Oryz.z sat;'t'u L.) cultivars grown under normal' and low light

Imtl'nsities was studi~d. The Jtm 01 the present investigation was to find the distribution 'pattern offree proline
inthe whole plant. Free proline levels were determined in Flag leaves. culm and. pollen gI:ains, milky, dough

t and mature ~r.1ins of Swarnaprab~a (SP) and Ratna culti..-ars. The F~ag 'I~af of. Ratn.a'had ~igher proline levels
wmpared with (SP) under both light levels. Among the pans studied, pollen grams had the maximum free

1 rrolinl'conte.nt in ~o.~ th~ cultivars. ~ow light irra.diancedid not alter fr~{'p:ro1inelevels of.po~len grains in
ooth the ..:ulm'ars, mdlcaung that proline could b~ Important for the poIlmatlon proce~:!, 'Mllky, dough and

Imature grains hac lower prolin~ levels under low light. The varietal, treatment and their .interaction was not
IIgr.ir,:ant ior mature grains of both low light tolerant 'sp' and standard Ratna Cultivars, It was indicated

Ithat low light stress is unique with regard to free proline.

Il\c~'words: Fre~ prolin~. rice, Oryza sut;...'al , Flag leaf, poIlen grams, milky grai~s, mature grains, low
light~t..ess
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jlntroduction
?n)line is important in relation to tolerance and

Im~.:eptibility of plants to stresses lb~' 10 abiotic
(IBR:\R !{A-C.-\BALLERt...)et .11. 198~. .\Od bioti~',

'su.:h.1Sdis ase infection (MOHA~TY and SRID.
H,-\J{1982). Such stUdi s have often been cen-

'ral'd aro~nd the accumulation of proline in
\'e~etJtive oarts and \'en' little information is, .. .
lI'ailable about proline le\.e\s under low light.

IThe objective of the present iO\'estigation is
10examine the distribution pattern of proline

,!e\'e!sin rice plants grown under low and nor-
Imallight regimes.
I

N:nerials and Methods

WII'CnI\'-n\'e-da\'-oldrice (Onzu s.m.:u L.) seedlings
I" .

of Ratna and Swarnaprabha (SP) cultivars were tral1s-
planh:d into pots containing 6 kg puddled soil. Three
plants per pot were maintained with normal cultural
pral'tices (100: 50: 50, N: P : K). The reduced light
intensity (50 "10of normal) was imposed 40 da)'s after
transplanting until harvest by covering plants with a
shade frame fitted with wooden batons, Measurement

of light, air temperature and relative humidity were
made in the vicinity of the crop using a portable
phosynthesis system (Licor-6000, Lambda instru-
ments, lincoln, Nebraska, USA). AIl the measure-
ments were taken between 10.00 and 12,00 at weekly
intervals with a minimum of two consecutive obser-

\'ations a week at each sampling of reproductive phase
(KASTURIBAIet .11.,1988). The Licor Instrument has

a quantum sensor, a thermocouple and a humidity
sensor which automaticaIly records photosyntheti-
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The flag leaf and culm of the susceptible .::ulti-
\'.11',Ratna, under normal as well as under low

flight irradiance was found to be higher in pro-
line than the tolerant SP cultivar. The differing

I Ic\'ds ot proline content in both cultivars is a
varietal \'ariation. Earlier we have shown such

I \'arieta! differences of these c~ltivars for photo-
synthesis, nitrogen and protein levels under

I similar growth conditions (VOLETI et .11.1991),
while SI!"GH et .11.(1973) reported on proline
levels in Barlev.

Of all the parts anal~'sed. pollen grains had
till' nuximllm tn'l' 1'1",\lilwk\'ds in hoth tlu'
.:ulu \'.us (rable 1). In gt'ner .11, ht'rc also the
suscertible Ratn,} had a higher proline level

:\~rl)ml'teMOll)~i(JI ,:,mditions during the experimenral period were as follows: Air temp.
32 =: 2 =c. \'PD 15.73 mb. radiation 263 \\' m -: .!Od 130 w m-! for normal and low light
inrensit~, respe(ti\'eI~'. rour estimations per planr and four repli,.1tions each with df = 15.

'Jl!~' J':UV" radiation (lIE), temperature (CC) and
humidity ("0), respe.:ti\'ely. The radiation and
~umidit~. were later converted to Wm -! and VPD.
The measurements were made just above .:anopy level
of tn... crop under open and also wi,hin the shade
bme ~tted with wooden batons as described earlier

(VOlETI et a!. 1991). The proline levels in flag leaf,
culm, pollen grains, milky, dough and mature grains
were analysed according to B TESet .11.(1973). From
ea.:h part a sample of 250 mg fresh ti~sue (excluding
husk in case of grains) was used except for pollen
grains (25 mg). Four replications per pot per treat-
mem were analysed and the results were statistically
analysed.

Results arid Discussion

"

"

than SP. The role of proline as an important
osmoregulatory agent during water stress is
well established but was questioned by STEW.
ARTand HANSON(1980).'fhe controverc:y was
perhaps due to the- restricted studies carried
Out in isolation, especially in vegetative tissues
during water and other related stresses.
However, scattered reports on proline levels in
pollen grains varied between 1.65 % in grasses
to 2.2 % in apple on dry weight basis (STANLEY
and LINSKENS1974). Thus, the present results
were in accordance with the literature. The high
levels of proline in polien grains may be of vital
significance. Since pollen grains are disposed
by wind, they should be viable till they find a
receptive stigma. Until the process of ferti-
liL.ation,the presence of high proline might act
as an enzyme protector (HANSON and HITZ
1982). This view is further supported by high
levelsof proline even under low light irradiance.
Earlier, KOBAYASHI(1976) had shown the role
of proline in the pollination process in rice. The
reasons for high levels of proline under low
light may be due to an increase in ABA as an
after effect, which has still to be studied. The
proline levels measured from milk, dough and
mature grains was lower under low light than
nMnul li~hr. Althou~h the plants are grown
undcl low li~ht strcss, prolinc could not be
accumulated since the plants were not under
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Tar.J" I Distribution pauern ,)i in'' proline (11moi g-I ir wt) levels i:1 vegetative and \
rc.'prt\\.1u..:-t1\ l' !1',,'..1t"' l)t ri\.\." (uhi\..1r.
--- --

Pollen
FI.t rall1, 1ilky Dough Mature
Ie.1i Culm x IC' grains grains grams

T"ormal light
RatnJ 291 182 19.9 132 78 97

S.....arn.1!'r.1t>h.1 239 104 10.4 194 63 101

'Low light IS;:: "" normal)
Ratna 1-1 171 19.9 129 41 96,-

Swarn.1!'r.1bha lC9 87 11.6 183 26 93

CD. .1: .., '"
\'.lr1l't\' ,\' 4.59 1.20 1.36 5.20 3.78 NS

Tr,'.1tment (T) !\:S 1.2::: NS 5.20 3.78 NS
\' x T 6.49 NS NS NS 5,30 NS .
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water stress. Th us, another interesting point,
(ames out from t~c: present study that low light
did not alter the water relations oi the tissuc:s,
while the othc:r stresses have a dirc:ct effect on
water reb.:ions oi the tissues. Thus, it can be
.:oncluded that low light, in spite of being
:tbiotic, is unique with regard to proline
J.:cumulation, J. pana.:ea oi abioti.: aDd biotic
~trcsses.

I Zus:lmmenfassung

t \'cneilungsmuster freier Proline bei Reis
\OryzJ s:Jti\'al.) unter dem EinfluH geringer

t lichtmengen

~ Dic \. ariJtion ireier Prolinh'nzc:ntrationen
\\'urJe b~'i zwei Reis \OI")'Z.l S.W:'.; l. )-Kulti-

t I'aren unter nornl.ller ~nd gc:ringer Licht-

J i!1t~'n$jtat untcrsu.:ht, DJS Zid dc:r vorlic:gendc:n, Untersu.:hung W.lf cs, das Vcnc:ilungsmuster

~ !'rl'i~'rProline in 9~'r Ges.1mtpthnzc: zu bestim-1l1l'n. Frcic Prolinkonzcntr.1tivn~'I; \\'urdc:n in

~ J,'n FahnenbI:inern. im H.1lmund in den vollcn
I\I.,rncrn, bci i\.c)rncrn im ~1ikhstadium, in dc:r

4 Tl."it;rc:iieund .m reifen Kornern der Sonen
S\\'Jrnaprahha (SP) und Kama untersucht. Das

4 Fahnenblatt \'on Rama hatte unter beiden

.. Lchtbedingungen hohere Prolinkonzentra-, tionen als Swarnaprabha. Die Pollenkorner

~ hmcn einen Maximalwert an freiem Prolinge-
haltin beiden Kultivaren. Geringe Belichtung

4andene die freien ;>rolinkollzentrationen
w Pollenkorner in beiden Kulti\'aren nicht,

~ wasein Hinweis auf die BedeUtung \'on Prolin
iur die Bcstaubung sein konnte. Korner im

~ ~likh- und Teig:>t~dium sowic: reife Korner
~ hmen geringere Prolinhonzentrationen umer
. geringemLicht. Sone, Behandlung und deren

~ lnteraktion war auch fUr reife Korner weder
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bei der gegen geringes Licht toleranten Sone
Swarnaprabha noch bei der Standardsone
Rama signifikant. Dies weist darauf hin, daB
Strcf~ als Folge geringer Belichtung einmalig im
Hinblick auf freic: Prolineisr.
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