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VIGOUR INDEX OF MAIZE GENOTYPES AS
AFFECTED BY DIFFERENT PRETREATMENTS
UNDER LOW TEMPERATURE EXPOSURE
(Key words : Malze Vlgour index. chilling stress).

N. K. SINHA, J. K.ﬂANDOQ A K. SRXVASTAVA and S.8. MANDAL*

Department of Botany & Plant Pliyslplog RaAendra Agricultural University,
Pusa- 848 125, Samastipuf, Bihar, India. '

Seeds of malze cultivars viz..‘HE-Starch, Hemant and Ganga Safed -2 were
pretreated with different concentration of proline (50.100 & 200 ppm) ascorbic acid
(50.1i:0 & 200 ppm). 1% sodlum benzoale and. hydration-dehydration to induce
chilling stress reststance; Vlgaur index q;aa significantiy higher in pre- treatment with
100 ppm proline and ascorbic.” dtld 1 percent sodium > benozoate and
hydration-dehydration cumpared to untreebed ‘oritrol in all the three maize culttvars
indicating induction of low temperatun stress resistance.

Maize cultivation durmg winter is “T;- Soaking in 200 ppm ascorbic acidfor6 h
extending fast, serving well the cause of T,- Soaking in 1% sodium bezoate for 6 h
grain production. The temperature during Ty = Twenty four h soaking in distilled
December and January falls below 10°Cbut | * \ater (dehydration- dehydration
remains above 0°C. Therefore, the plants treatment) -
exposed to chillin tcmpemtum dur
seedling stage. 'umaer varjous phylbhglcma‘i Chilling mm

dysfunctions, Thepuentiuﬁly w
Was “talen to ipﬂaﬂ&2
phystolégicat
lowtempemmres@u

qftecbofyanous
sced pretreatements in inducing reshtanpe

. Healthy and : uniform slch» secds of
u;nue (Zea mays-L.) cultivars Hi-starch. -
Hemnt and Ganga Safed -2 were surface
sterilizéd by dipping in "0.1 percent
mercyric chioride for 2 minutes followed by
thorough. washingn distilled water.. *
ﬂwvarbus freatmgnts included

- Soaking in dlpullgd water for8h

Sumgmsq;,pmprolnufareh =

~ Soaking in 10%) pgm pralincforB h -
'rs Soaking in 200 fpm prolinefor 6 b

- Soaking in 50 ppm ascorbic acid for6

- Soaking in 100 ppm ascorbic ackd fr@.h

m:;ta;i :-seeds  (Ty-Tg) were
ropghty washed with distilled water and
drled to- orlgtnal weight under natural
“céndjtions. ' The petridishes with malze
seeds spread on double fold filter paper
<were regularly put in growth chamber
- pre-adjtusted at 8+-1° C for 12 h. In the
" mgrnlng petridishes were taken outand put

in cther growth chamber ( 252 1°C) for 12 h.
“This cylic ' exposiire to chilling and
- nonehifiing temperature slmulating the
“natural conditions . was counted for five
. days, One set of unfreated seeds (Ty) were

> . exposed almilarly with each replication. The

vigour index was caleulated as follows :
Vi= Iz:mﬂlofmleoptﬂex percent germination.

. RESULTSANDDISCUSS!ON

The results regarding the values of the

" vigour index obtained from pretreated seeds
" under chilling exposure show that proline

-100-ppm, ascorbic acid 100 ppm, sodium
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benzoate 1 percent, hydration-dehydration
resulted in reducing the effect of cold on
vigour index in these studiéd genotypes
(Table 1). Pre-treatment with proline of
different concentrations improves the values
of vigour index by 12.95-37.45 percent,
9.14-44.04 percentand 1.75-54.38 percent
while different concentrations of ascorbic
acid resulted in an increase of vigour index
values by 7.32-40.01 percent. 4.95-42.26

“percent and 4.07-49.69 percent of the

values obtained in untreated cold exposed
grains of Hi- Starch. Hemant and Ganga
Safed-2 genotypes respectively. Sodium

-benzoate (1%) treatement also increased the

value of vigour index in all the three
genotypes. - Hydration-dehydration
treatment, however showed positive
response in Hi-starch only. Sinha et al.
(1995) and Wang (1988} hypothesized that
various treatments increased the pool of

metabolites especially: the reducing sugars .

which  are opined to impart chiljing
resistance. The various treatments used in

the present study seem to check the

membrane damage and the conservation of
metabolites. within the plant system for
maintainance of metabolism is effective in
better vigour index in pretreated seeds than

that obtajned for untreated control seeds.
. Phystological

and hiochemi¢al mechanism
involved in hduclng resistance has been

)iueued 1o get an jdea about the metabolic

n of cold tolerance. Germination

ot' md decréaned ufider, low temperature
{Christiansen, 1968: Simmon et

;" 1978} Declirie in gerniination of maize
seed has been attributed to killing of
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imbibed  seeds (Segeta, 1964). Under
chilling stress physiological dysfunction is
manifested by the tissue injury, for which
primary causative event first pfoposed by
Lyons & Raison (1970) and later supported
by Raison (1974) has been the damage
leading to the loss of metabolites.
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