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Abstract

Studies conducted to assess the effect of , seed
priming treatments on seed quality, storability and
field performance of two sunflower (Cv. Morden)
seed lots having initial germination of 78 and 85
per cent respectively indicated that, seed priming
with NagHoPO4 (0.5%), N2Sp03.5H20 (1%), CoCly
(0.5%), Mixtelol (5 ppm), GAz (50 ppm) and
hydration-dehydraticn, significantly improved the
germination seedling vigour, storability of seeds
and field performance in terms of field emergence,
establishment.. and speed of emergence in both the
seed lots over their control both under normal and
moisture stress conditions. The effects were more
conspicuous under stressed than normal condition.
The low germinable seed lot showed greater response
to seed priming treatments. Considering .the
comparative performance, seed priming with NaHoPOy, -
CoCly, Mixtelol, NapS$203.5H20 and GA3 were found
to be most promising. 4

Key words : Seed Priming, Seedling Vigour, Stora-
bility, Field Performance.

‘Introduction

The success of crop production depends on the use
of good quality seeds. Seed deterioration during
storage under tropical and subtropical climate is
considered as’a serious limitation for supply of

gquality seed. Seed deterioration is defined as
irreversible degenerative changes in the seed
(ABDUL-BAK | and ANDERSON, 1972) which is

accompanied by several biochemical phenomena such
as . degradation of varijous compounds, loss of
membrane integrity,  accumulation of 1inhibitors,
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production of the fatty acids etc., leading to loss
in vigour and viability of seed which inturn result
in low field emergence, poor field stand and.
performanca. Suvaeral studies indiczte that pre-
sowing or mid-storage seed treatment can “improve
the seed storability even under less' than ideal
condition (BASU, 1976) and also the germination
performance of stored seed (BROCKLEHURST  and
DEARMAN, = 1984), Relatively  short duration
hydration and dehydration treatments 12-24 hours of
imbibition) have been reported to increase the
vigour of the stored seed and/or extend the
longevity both under normal and adverse conditions
in rice, Jjute, sunflower, pulses and vegetable

seeds (BASU, 1976) and wheat (RUDRAPAL and BASU,
1982).

The beneficial effect of treatments: have been
attributed to reduced 1lipase activity, -lowered
fatty acid (DAY and MUKHERJEE, 1986), lowered lipid
peroxidation in treated seeds as compared to
. untreated. . Sunflower being a second most important
edible oil seed crop, there has been a 1increasing
demand for quality seed. Being .an oil seed crop,
the seeds get deteriorated at faster rate because
of free radical formation on 1lipid peroxidation
‘which impairs the membrane stability. Thus a study
was conducted to  improve the seed quality and
storability by seed priming/invigouration:
treatments which 1is a technique accomplished by
imbibing the seed in an osmotic/salt solution that
allows the seed to imbibe water to a level that
permits some of the initial steps of germination to
proc§ed but prevents radical emergence (HEYDEKAR,
‘1975, : o

’ Materialiand HétﬁodsV

Two seed lots of sunflower (Cv. Morden) (L and Lgp)

having a initial seed germination of 85 and 78 -per.
cent were used for the study. The low germinable
seed lot (Lp) seven months old (8% moisture) was
first subjected to several seed priming treatments
comprising of 24 inorganic salts .and 12 ‘growth
regulators, compared with control and hydration-
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dehydration treatments with standardised volume of
water and time of soaking (1:1 for 12 -hrs) for
initial screening. The seeds were then dried under -
shade to the original moisture content (8%) for
three days. The seeds were then subjected to

" laboratory test to record the various seed quality

parameters like germination  vigour index,
mobilization efficiency using standard procedures.
Based « on the results, ten promising priming
treatments were "selected along with control and
hydration-dehydration to study the storability and
field performance of high and low germinable seed
lots. The seeds.: were . stored after priming
treatment in cloth'bags under ambient condition for
4 months. Seeds weré. tested bimonthly for seed
quality parameters to evaluate storability.
Another set of primed seed of the same 1lots were
sown in field during rainy season (1991) in 3 m x
1.5 m plots wusing Factorial RCBD with three
replications under normal (irrigated) and stressed

condition. Observations. oun germination, vigour
index, field emergence and speed of emergence
(MAGUIRE, 1962) were recorded as per the ‘'standard
procedure. The data was subjected to statistical
analysis adopting "Fishers Analysis of Varijance
technique”. Data in per cent were transformed into

Arc Sin root transformation before analysis.

Results and Discussion

The data on the storability of primed seed on
germination (%) and vigour index is presented in
Table 1 and 2. The results infer that, all the
selected priming treatments improved the
germination percentage (15.05-4.48%) over their
control in the initial stage with NaHoPO4 (0.5%),
showing highest improvement. With 1increase in
storage period - there "was . a  decrease in °
germination in both the seed. lots. Seeds primed
with NaHpPO4 and hydration-dehydration t&reatments
maintained their superiority over . control,: even

after four months storage. While the other
treatments responded negatively in both the seed
lots.. Similar improved ‘germination " during

subsequent storage with NaHoPO4 in sunflower was
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' reported by BASU and DEY (1983)  and ~ DHARMAL I NGAM

and BASU (1990).

Decline in vigour index was observed over the
period of storage in both the seed ' lots. " The
treatments with Mixtelol;, NaHyPOy4, hydration-
dehydration and Na8503.5H20 were found to retain

their superiority over untreated control.
Substantial improvement 1in seed quality. was
observed with low germinable seed lot. The
increased vigour index was due to ~“increased

mobilization efficiency from the cotyledon to
embryonic axis (data not presented) which was also

observed by KATHIRESAN et al. (1984a).

The data on the field performance of primed seed in
terms of field emergence and speed of emergence is
presented 1in Table 3 and 4.  The results of field
germination followed the same trend as that of
laboratory germination with NaHgoPO4, CoClo,

Mixtelol, hydration-dehydration, = NaS503.5H0
showing better performance in terms of . field
emergence . and establishment. However, no

consistency 1in response with different priming
treatments was observed for different parameters
under both normal ‘and moisture stress conditions,
although 'Na»$503.50 and NaHyPO4 recorded highest
field establishment (84.2%) under normal .condition
while GA3, KHyPO4 and CoCly recorded highest field
establishment ?77%) under stressed  condition.
Similar better field emergence and establishment
were reported 1in okra with GAg (OMRAN et al.,
1980), in sunflower with NaHyPO4 (BASU and DEY,
1983§,rin carrot ‘'with NapSp03.5H20 (KUNDU and BASU,
1981). ‘ = ‘

Thus it can be concluded from the study that, all
the seed priming treatments were found beneficial
to improve the initial germination and seedling

vigour of sunflowe,r although some priming

treatments [(NHg)2 MoO4, MgSO4, KHoPO4, ZnS0y,

proline] could not maintain the same during
subsequent storage. Hydration-dehydration alone
improved the germination over the control, but the
additional beneficial effect of chemicals such as
NaHPO4, CoCly,. Mixtelol, GA3 and NapS$903.5H20 was
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also observed on storability of seeds and improved

field performance in both the seed lots. However,
it was evident that seed priming was more
beneficial with 1low germinable seed lot. The

effects were more conspicuous under stressed than
normal condition.
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