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APSTRACT .Pansy. (Viola x Wittrockiana Gams.) is a very important bedding plant and widely grown as a
winter annual in India. The poor and slow rate of seed germination is a major problem in pansy; its seeds are
very costly especially the F, hybrids. Therefore, seed germination studies were carried out in pansy seeds
with polyethylene glycol (PEG-6000) @ 300 8/1, GA, @20 mg/1, biopriming with Trichoderma viridi @ 8 g/kg
of the seefi, hydropriming (with water) and control (non-primed) for two consecutive years (2010 and 2011).
The germination percentage increased tremendously in both the years of study with all the priming treatments
in comparison to non-primed seeds and can also be evidenced by pooled analyses of the two years data.
Among all the priming treatments, GA;@20 mg/1 had recorded the highest results w.r.t. germination
percentage (93.12%), seedling length (6.55 cm), seedling vigour index (609.6), seedling fresh weight (15.80
mg), seedling dry weight (1.50 mg). The lowest germination percentage (60.75%), seedling length (3.15 cm),
seedling vigour index (195.3), seedling fresh weight (10.30 mg), seedling dry weight (0.78 mg) recorded in
non-primed or control seeds. The minimum seedling moisture content (91.20%) was recorded in PEG-6000
@300 g/1 and maximum seedling moisture content (94.85%) was recorded in non-primed or control seeds.
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Pansy is a large group of hybrid plants belonging
to the family Violaceae, cultivated as garden
flowers. Modern pansies are derived from viola
tricolor hybridised with other Viola species and
hybrid referred to as Viola x Wittrockiana [1]. In
flower language, pansy is considered as the
symbol of free thoughts [2]. Pansy is an annual or
short lived perennial widely grown as a bedding
plant and occasionally produced for cut flowers
[3]. The uses of pansy includes: herbal medicine,
in syrup and honey making. The leaves and flowers
of pansy are the rich sources of vitamin A and C
besides grown as flowering potted plants.
Commercial importance of pansies can be realized
as the most popular fall bedding plant [4]. Pansies
are cold tolerant plants [5]. One of the problems
associated with pansy growing is poor and slow
Tate of seed germination. Even under the optimum
conditions, the germination percentage is low (50-
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60%) [6]. Thus accounts for huge monetary losses
as its seeds are very costly. Temperature required
for germination of pansy is 17°-21°C.

Seed priming (controlled hydration followed
by redrying) has been used to reduce germination
time, harmonize germination, improve
germination rate and improve the crop
establishment in many crops under sub-optimal
temperature conditions [7]. Priming salvia seed
with PEG-6000 @-0.8 MPa for 10 days at 15°C
improved germination of cultivars [8]. Keeping all
this in view, the present studies were planned to
know the effect of priming treatments on seed
germination parameters and to work out the best
priming treatment for improving seed germination
in pansy besides other important parameters of
commercial importance.
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MATERIALS AND METHODS

Seed material
The disease free and uniform seeds of Viola x
Wittrockiana Gams., “Formula mixture”, were used
in present study. For all the treatments, healthy
and uniform seeds were selected by removing the
light and damaged seeds, following critical
observation. Different seed lots containing 100
seeds each were made for treatment with different
priming agents.

Seed priming treatment

Seed priming was carried out by treating the seeds
with different priming agents as: For priming with
PEG-6000, the seeds were kept in 9 cm Petri dish
on Whatmann No.1 filter paper and were
moistened with 5 ml solution of PEG-6000 @300
g/1. For GA, priming, the seeds were treated in
same way as PEG 8000 with 5 ml of GA, solution
prepared @20 mg/1. For hydropriming, seeds were
moistened with 5 ml distilled water. The moisture
must be at the level to ensure only one surface
absorption of priming solution. All the Petri dishes
with different treatments were kept at 23°C in
incubator for 24 hr. For biopriming of seed, the
commercially available powder (formed bio-agent)
of Trichoderma viridi was taken in required quantity
i.e. 8 g/kg of seed and the suspension of bio-agent
was prepared by mixing the required quantity of
bio-agent in 100 ml of distilled water and then
pansy seeds were treated for 24 hr at 23°C in that
particular suspension.

After 24 hr of priming treatment, the seeds were
taken out and washed with distilled water for 2-
3 times to remove excess of chemical and spread
in a thin layer on blotting paper for drying under
room conditions to attain original moisture content.
Another required quantity of untreated seeds was
used as control.

Germination experiment

The seed germination studies in pansy were
conducted in two consecutive years (2010 and
2011). After seed priming, the seeds were kept in 9
cm Petri dishes on filter paper moistened with
water at constant temperature of 17.5°C, The
treatments in the germinator were arranged in
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The data presented in table 1 indicated that
germination percentage was maximum in T2 (GA
@20 mg/D) in both the years (i.e. 94.25% in 2010
and 92.00% in 2011, respectively) and these results
were found to be statistically at par with T, (PRG:
6000 @300 g/1). However, minimum germination
percentage was observed in T5 (non-primed or
control) in both the years (i.e. 60.25% in 2010 and
61.25% in 2011, respectively). The pooled data also
showed the similar trend i.e. maximum germination
percentage (93.12%) in T, (GA, @20 mg/1) which
was found to be statistically at par with T, (PEG-
6000 @300 g/1) and minimum germination
percentage (60.75%) in T, (non-primed or control).

ation attributes in pansy i

The increased germination of pansy seeds
following, priming with GA, and PEG might be
due to the fact that these priming treatments could
have induced quantitative changes in biochemical
contents of the seeds, improved membrane integrity
and metabolism of seeds as well as synthesis of
Some proteins (globulins and cruciferin) than the
non-primed seeds [10, 11]. The priming of pansy
seeds with GA, might have increased the
germination percentage due to the reason that the
application of gibberellins especially GA, increased
the amino acid contents in embryo besides
releasing some hydrolytic enzymes required for
digestion of endospermic starch when seeds renew
growth at germination [12]. Seed hydropriming at
-10 bars for 3hr significantly exhibited higher
germination percentage, speed of germination, root
length and seed vigour in amaranth cultivars [13].

Seedling length
The data presented in table 1 indicated that

Table 1  Effect of seed priming on germination percentage and seedling vigour

Treatment Germination (%)

Seedling length (cm) Seedling fresh wt(g)

2010 2011 Pooled 2010 2011

Pooled 2010 2011 Pooled

T, (PEG-6000 @300 g/1) 89.00 90.00 89.50 518 655 586  14.00 1519 14.60
(70.78) (71.29) (71.29)
T, (GA; @20 mg/1) 9425 92.00 93.12 623 686 655  16.00 15.60 15.80
(76.16) (73.62) (74.89)
T; (Biopriming @8 g/kg 85.00 85507 8525 4.05 '6.18 511 11229 " 1450 1340
of seeds) (67.25) (67.72) (67.49)
T, (Hydropriming) 82.00 80.25 81.12 298 545 421 1130 1394 12.62
(64.93) (63.73) (64.33)
T; (Control) 60.25 61.25 60.75 213 418  3.15 9.80  10.80 10.30
(50.95) (51.56) (51.26)
Mean 82.10 81.80 - 4.1117915:85 - 1268 14.01 -
(66.02) (65.68)
CD )05 544  6.86 = 0.69  0.54 - 1.07 155 :
CD,y 45 for pooled data
Treatments 2.95 0.55 0.90
Year NS 0.35 0.57
Treatments x Year NS 0.79 1.28

*R: ;
Firures in parentheses are square root transformed values
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h, seedling dry weight and
Table 2. Effect of seed priming on seedling fresh weight,
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T, (GA, @20 mg/1) 133 1.68 150 586 i
i " Y
47 5286 43
T, (Biopriming @8 g/kg 1.05 1504 127 54 - p
of seeds) - o T
2 3408
T, (Hydropriming) 072 142 1.07 2443 437 g
iy, il
T, (Control) 050 1.08 079 1315 259.1 J,.19;§z-,3;..1l 7
{ 15 riin
Mean 0.97 145 - 353.6 48_9..6 W
gy el 'l-l.f:-.] ]
& ¢ 020 018 - 6152 97.28 -
CD,; 45 for pooled data R g
Treatments 0.13 55.14
Year 0.08 34.86
Treatments x Year NS NS
“Firures in parentheses are square root transformed values
seedling length was recorded maximum in T, (GA, Seedling fresh weight

@20 mg/1) in both the years (ie. 6.23 cm in 2010
and 6.86 cm in 2011, respectively) and found to be
significant over other priming treatments in 2010,
but statistically at par with T, (PEG-6000 @300
mg/1) in 2011. However, minimum seedling length
was observed in T, (non-primed or control) in both
the years (i.e. 2.13 cm in 2010 and 4.18 cm in 2011,
respectively). The pooled data showed the similar
trend ie. maximum seedling length (6.55 cm) in T,
(GA, @20 mg/1) and found to be significant over
all other treatments. The increased seedling length
following priming with GA; might be due to the
increased rate of cell division in the root and shoot
tips incited by the application of GA, [11]. Seed
Primfng ; with GA,; @10 Ppm showed highest
well as higher radical
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fresh weight (15,89 mg) in T, (GA. @
found to pe signiﬁcag;t'qv' (%
and minimum seedling fresh

T, (Non-primed or control).
ud AV "I.i.'ﬁudl}.‘

Scanned with ACE Scanner



l’riming and

Seedling dry weight

The data presented in table 1 indicated that
maximum seedling dry weight was recorded inT
(GA, @20 mg/1) in both the years (i.e. 1.33 mg in
2010 and 1.68 mg in 2011, respectively) and found
to be statistically at par with T, (PEG-6000 @300
g/l) in both the years. However, minimum seedling
dry weight was observed in T, (Non-primed or
control) in both the years (i.e. 0.50 mg in 2010 and
1.08 mg in 2011, respectively). The pooled data
showed the similar trend i.e. maximum seedling
dry weight (1.50 mg) in T, (GA; @20 mg/1) and
found to be statistically at par with T, (PEG-6000
@300 g/1), whereas minimum seedling dry weight
(1.08 mg) in T; (Non-primed or control) seeds.

The increased seedling fresh weight and
seedling dry weight following priming with T,
(GA; @20 mg/1) and T, (PEG-6000 @300 g/l
might be ascribed with the fact that GA, and PEG-
6000 enhances the water uptake of the seedlings
which might have activated the enzymes with an
accompanying mobilization of reserve materials
ending in transport of the reserve materials in the
embryo by osmotic conditioning and thus stronger
seedlings were obtained as a result of embryo
growth [15].

Seedling vigour index

The data presented in table 1 indicated that
maximum seedling vigour index was recorded in
T, (GA, @20 mg/1) in both the years (i.e. 586.6 in
2010 and 632.6 in 2011, respectively) and found to
be significant over all other priming treatments in
2010, but statistically at par with T, (PEG-6000
@300 g/1) in 2011. However, minimum seedling
vigour index was observed in T, (Non-primed or
control) in both the years (131.5 in 2010 and 259.1
in 2011). The pooled data showed the similar trend
Le. maximum seedling vigour index (609.6) in T,
(GA, @20 mg/1) and found to be significant over
all other treatments and minimum seedling vigour
index (195.3) in T, (Non-primed or control). Higher
seedling vigour with T, (GA, @20 mg/l) was
attributed to the increased seedling length caused
by the rapid cell division and cell growth with
Same treatment of priming [13].

seed germination attributes in pansy o

Seedling moisture content

The data presented in table 1 indicated that
seedling moisture contents were maximum in Ty
(Non-primed or control) in both the years (i.c.
94.85% in 2010 and 90.10% in 2011, respectively).
However, minimum seedling moisture contents (i.e.
91.20% in 2010 and 89.25% in 2011, respectively)
were recorded in T, (PEG-6000 @300 g/1) and T,
(GA, @20 mg/1), respectively. On pooled analysis
of the data, the maximum seedling moisture
contents (92.47%) was found in T, (Non-primed or
control) and was statistically at par with T,
(Hydropriming), whereas minimum seedling
moisture content (90.35%) was found in T, (PEG-
6000 @300 g/1) and was statistically at par with
T, (GA, @20 mg/l) and T, (Biopriming). These
studies were correlated with another study, where
moisture content of newly-germinated brussels
sprout seeds was reduced to 16% without loss of
viability ~and these low-moisture-content
germinated (LMCG) seeds produce greater number
of seedlings, emerged more uniformly and more
rapidly than the non-germinated dry seeds, leading
to larger, more uniform seedlings for subsequent
transplanting [16]. Moisture contents of the
seedlings may increase or decrease inconsistently
under different salt concentrations [17].

From this study it was concluded that seed
priming had exhibited positive effects on
germination characteristics of pansy seeds such as
germination percentage, seedling length, seedling
vigour index, seedling fresh weight, seedling dry
weight and seedling moisture contents under
laboratory conditions in both the years of study.
Therefore, seed priming can be utilized as measure
to overcome the problem of poor and low seed
germination in pansy; and can be very economic
for the growers as the higher seed cost will be
compensated by the higher germination values.
Priming with GA; @20 mg/1 has been proved to
be the most effective and economical for enhancing
the seed germination of pansy.
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