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Abstract: Seed priming has been found effective to affect seed dormancy and improve germination. During this
experiment two wheat genotypes (TD-1 and Kiran-95) were evaluated against treatments based on 05 seed priming
durations (P1=0 hr (control), P,=6 hrs, P3=9 hrs, P,=12 hrs and Ps=18 hrs) in four replicated RCBD at Agronomy
experimental fields, ARl Tandojam. The ftraits related to crop growth and yield regardless of genotypes were
significantly affected by the seed priming durations; while treatment interaction was non-significant (P>0.05). TD-1 wheat
genotype proved to be superior in grain yield and associated as well as in harvest index with maximum germination
(69.05/m®), grain yield 4300.10 kg/ha and 50.99% harvest index as compared to genotype Kiran-95 with66.82/m’
germination, grain yield 3784.20 kg/ha and 41.16% harvest index. Seed priming impact showed that 12 hrs seed priming
was more effective than other durations with 76.933/m” seed germination, 4654.40 kg/ha grain yield and 50.37% harvest
index; while 18 hrs seed priming resulted in 69.82 m” seed germination, 4278.40 kg/ha grain yield and 46.08% harvest
index. The crop sown under 9 or 6 hrs seed priming produced lower values for all the traits; while the control remained
the least. It was concluded that seed priming practice has proved to be highly beneficial for all the traits studied including
grain yield, and the seed soaked for 12 hrs showed better results with higher grain yield of 4654 kg ha” and 50.37%
harvest index as compared to rest of seed priming durations and control; while increasing seed priming duration up to 18
hrs affected the crop traits adversely. In varieties, the dwarf variety TD-1 showed r higher grain yield of 4300.10 kg ha

than Kiran-95 (3705.30 kg ha™).
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INTRODUCTION

Wheat (Tritium aestivum L.) is a cereal crop,
provides 20% of the total energy needs in human food
[1] and wheat flour is used for making bread, baked
foods as well as fermented for making beer and
alcohol [2] Wheat contribution to value addition in
agriculture about 9.9 percent and contributes 2.0
percent to Pakistan GDP. During 2015-16 wheat
cultivation was recorded as 9260 thousand hectares;
while it was 9204 thousand hectares in the last year
registering 0.6 percent increase. Wheat production
stood at 25.482 million tons in the year 2015-16
registering an increase of 1.6 percent over wheat
produced (25.086 million tons) in the preceding year
[3]. Seed germination and seedling establishment are
critical stages in plant life cycle. The stand
establishment determines the plant density, uniformity
and management options in crop production [4].
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Priming is a method that improves the rate and
uniformity of seed germination [5] in this technique, the
seed is soaked in solution of any priming agent and
after certain duration of priming, the seeds are dried
that initiates germination processes without radical
emergence [6]. Several seed priming options have
been introduced which include soaking seed in plain
water (hydro-priming), seed soaking in solutions of
inorganic salts (halo-priming), seed soaking in solutions
of organic osmotic (osmo-priming), seed treatment with
temperatures (thermo-priming), seed treatment with
solid matrix (solid matrices priming) and seed hydration
by biological compounds (bio-priming) [7]. Found that
seed priming has been used for improving germination,
reducing time in seedling emergence and improving
stand establishment and grain yield in wheat [8]
demonstrated the beneficial impacts of seed soaking
on several field crops and these effects are associated
with repair and buildup of nucleic acids, increasing
protein synthesis as well as membrane repair [9-11]
noted that priming enhances the anti-oxidative activities
of enzymes in seed;
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MATERIALS AND METHODS

The experiment was laid out at Agronomy Section
of ATl Tandojam in 2015, in 04 replication through
RCBD and the plot size was 2m x 3m (6m2). The
seedbed was prepared for sowing of wheat. The seed
of two wheat varieties (TD-1 and Kiran-95) were
soaked for different durations (0, 6, 9, 12 and 18 hrs)
before sowing. The experimental land was plowed up
in off-season and kept open for drying weeds and
crushing of clods. After soaking dose all recommended
field operations were adopted and finally rotavator
followed by planking were operated to obtain desired
quality seedbed. All P (as SSP) and 1/3 N were
applied at the time of sowing by mixing in soil and
remaining 1/3" of N at 1% irrigation and 1/3" of N was
applied at 2™ irrigation in the form of urea. The sowing
was done with single coulter hand drill at the seeding
rate of 125 kg ha™ on 11" November, 2014 maintaining
22.5cm spacing between rows. The first irrigation was
given at crown root initiation (21 days after sowing) and
later the crop was irrigated on need basis.

RESULTS AND DISCUSSION
Germination (m?)

The germination was significantly (P<0.05)
influenced by varieties and seed priming durations;
while the interactive effect of varieties x seed priming
duration was non-significant (P>0.05). The results
indicated that the seed germination in variety TD-1 was
significantly (P<0.05) higher (69.05 m'2) than variety
Kiran-95 with seed germination of 66.83 m™. The effect
of seed priming duration indicated that seed soaked for

12 hours resulted in maximum seed germination
(76.933 m™), followed by seed priming for 18 hours and
9 hours with average seed germination of 69.82 m™
and 67.86 m?, respectively. However, the minimum
seed germination (59.78 m'z) was observed in control,
where the seed was sown without priming. The
interactive effect indicated that interaction of variety
TD-1 x 12 hrs priming resulted in maximum seed
germination (76.933 m'2) and the interaction of variety
Kiran-95 x no seed priming (control) resulted in lowest
seed germination (58.56 m'z). It was observed that
seed viability was better in case of variety TD-1 than
the seed of variety Kiran-95; while with increasing seed
priming duration upto 12 hours, the seed germination
improved significantly and germination decreased with
increasing seed priming duration upto 18 hours. Hence,
for achieving maximum germination, the wheat seed
may be soaked for 12 hours

Plant Height (cm)

The plant height was significantly (P<0.05) affected
by varieties and seed priming duration; while the effect
of varieties x seed priming duration interaction was
non-significant (P>0.05). Wheat variety Kiran-95
produced greater plant height of 97.69 cm than variety
Kiran-95 (67.35 cm). The effect of seed priming
duration indicated that seed soaked for 12 hours
produced maximum plant height of 86.71 cm, followed
by seed priming for 18 hours and 9 hours with average
plant height of 85.12 cm and 84.24 cm, respectively.
However, the minimum plant height of 75.95 cm was
observed in control, where the seed was sown without
priming. The interactive effect showed that interaction
of variety Kiran-95 x 12 hrs priming produced

Table 1: Effect of Seed Priming Durations on Germination (m'z) of Wheat Varieties

Seed Priming Durations
Varieties
Control 6 hrs 9 hrs 12 hrs 18 hrs Mean
T.D, 61.00 62.25 69.25 78.50 71.25 69.05°
Kiran-95 58.56 62.64 66.48 75.36 68.40 66.82°
Mean 59.78° 63.94° 67.86° 76.933° 69.82°

Table 2: Effect of Seed Priming Durations on Plant Height (cm) of Wheat Varieties

Seed Priming Durations
Varieties
Control 6 hrs 9 hrs 12 hrs 18 hrs Mean
T.D, 61.75 65.50 68.50 70.50 70.50 67.35°
Kiran-95 90.16 95.63 100.01 100.93 99.75 97.69°
Mean 75.95¢ 80.56° 84.24" 86.71° 85.12°
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Table 3: Effect of Seed Priming Durations on Tillers m~2of Wheat Varieties

Seed Priming Durations
Varieties
Control 6 hrs 9 hrs 12 hrs 18 hrs Mean
T.D; 301.00 317.50 328.50 352.25 340.50 327.95°
Kiran-95 267.89 282.57 292.36 313.50 303.05 291.88°
Mean 284.45° 300.04° 310.43° 332.88° 321.77°

maximum plant height of 100.93 cm and the interaction
of variety TD-1 x no seed priming (control) produced
minimum plant height of 61.75 cm. It was observed that
the effect of seed priming duration up to 12 hours on
plant height was positive, but further increase in seed
priming duration showed adverse impact on plant
height of wheat.

Tillers m?

The tillers m? were significantly (P<0.05) influenced
by varieties and seed priming duration; and their
interactive effect (varieties x seed priming duration) on
this trait was non-significant (P>0.05). It is evident from
the results that wheat variety Kiran-95 produced more
tillers of 327.95 m™ than variety Kiran-95 (67.35). The
effect of seed priming duration showed that seed
soaked for 12 hours produced maximum tillers of
332.88 m?, followed by seed priming for 18 hours and
9 hours with 321.77 and 310.43 average tillers m'2,
respectively. However, the minimum number of tillers of
284.45 m? was observed in control (no seed priming).
The interaction study showed that TD-1 x 12 hrs
priming interaction resulted in maximum tillers m™
(352.25) and Kiran-95 x Control (no seed priming)
resulted in minimum tillers m™ (267.89). It was noted
that seed priming practice showed a marked impact on
the tillering capacity of wheat and up to 12 hours seed
priming, the tillers m improved significantly; but
increasing seed priming duration beyond 12 hours
resulted a negative impact on tillering capacity.

Spike Length (cm)

The significant (P<0.05) impact of varieties and
seed priming duration on spike length; and the spike

length remained almost unaffected (P>0.05) due to
varieties x seed priming duration interaction. The
results showed that in varieties, TD-1 produced spikes
of greater length (12.52 cm) than variety Kiran-95
producing spike length of 10.64 cm. In case of seed
priming durations, the spike length of was highest
(12.93 cm) under 12 hours seed priming practice,
followed by 12.12 cm and 12.08 cm spike length
observed under 18 hours and 9 hours seed priming
practice, respectively. However, the minimum spike
length of 9.40 cm was observed in control, where the
seed was sown without priming. The interactive effect
showed that variety TD-1x12 hours seed priming
interaction produced maximum spike length of 13.98
cm and Kiran-95 x no seed priming (control) interaction
produced minimum spike length of 8.364 cm. It was
noted that seed priming for 12 hours produced
excellent results to produce higher spike length; while
further increase in seed priming duration up to 18 hours
showed adverse impact on spike length.

Grains Spike™

The significant (P<0.05) effect of varieties and seed
priming duration on grains spike'1; while non-significant
(P>0.05) effect of variety x seed priming duration
interaction on grains spike’ was observed. It is
apparent from the results (Table 5) that TD-1 produced
more grains spike™ (41.34) than variety Kiran-95
(35.14). In seed priming durations, the grains s,pike'1
were highest (42.68) under 12 hour seed priming
practice, followed by 40.00 and 39.89 grains spike™
observed under 18 hours and 9 hours seed priming
practice, respectively. However, the lowest number of
grains spike™ (31.04) was noted in control, where seed

Table 4: Effect of Seed Priming Durations on Spike Length (cm) Wheat Varieties

Seed Priming Durations
Varieties
Control 6 hrs 9 hrs 12 hrs 18 hrs Mean
T.D, 10.17 12.31 13.07 13.98 13.10 12.52°
Kiran-95 8.364 10.47 11.10 11.88 11.14 10.64°
Mean 9.40° 11.39° 12.08" 12.93° 12.12°
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Table 5: Effect of Seed Priming Durations on Spike Length (cm) Wheat Varieties

Seed Priming Durations
Varieties
Control 6 hrs 9 hrs 12 hrs 18 hrs Mean
T.Dy 33.56 40.65 43.143 46.14 43.24 41.34°
Kiran-95 28.53 34.55 36.66 39.22 36.375 35.14°
Mean 31.04° 37.60° 39.89° 42.68° 40.00°

was not soaked before sowing. The TD-1 x 12 hour
seed priming interaction resulted in maximum grains
spike™ (46.14) and minimum grains spike™ (28.53)
were observed in Kiran-95 x Control interaction. These
more grains spike'1 under 12 hour seed priming and in
variety TD-1 were mainly associated with spike length.
This showed that seed priming for 12 hours proved to
be an optimum priming duration for this trait.

Grain Weight Spike™

The grain weight spike™ was significantly (P<0.05)
affected by varieties and seed priming duration; while
effect of variety x seed priming duration interaction was
non-significant (P>0.05). It is clear from the results
(Table 6) that TD-1 produced higher grain weight spike
' (4.13 g) than variety Kiran-95 (3.51 g). In case of
seed priming durations, the grain weight spike'1 were
highest (4.26 g) under 12 hour seed priming practice,
followed by 4.00 g and 3.99 g grain weight spike™
recorded under 18 hours and 9 hours seed priming
practice, respectively. However, the lowest grain weight
spike” (3.10 g) was recorded in control, where seed
was not soaked before sowing. The TD-1 x 12 hour
seed priming interaction resulted in highest grain
weight spike™ (4.60 g) and minimum grain weight
spike™ (2.85 g) was observed in Kiran-95 x no seed
priming interaction. This higher grain weight spike'1
under 12 hour seed priming and in variety TD-1 was
mainly associated with spike length and number of
grains spike-1. It was observed that grain weight spike’
! improved with increasing seed priming upto 12 hours;
and further increase in priming duration did not show
positive impact on weight of grains spike'1.

Biological Yield ha™

Biological yield was significantly (P<0.05) influenced
by varieties and seed priming duration; while the
interaction of variety x seed priming duration for this
trait was non-significant (P>0.05). The data in Table 7
exhibited that variety Kiran-95 produced higher
biological vyield ha™ (9169.50 kg) than variety TD-1
(8412.40 kg). The treatment effect indicated that the
biological yield ha™ were highest (9327.90 kg) under 18
hour seed priming practice, followed by 9281.70 and
8936.60 kg biological yield ha™' recorded under 12
hours and 9 hours seed priming practice, respectively.
However, the lowest biological yield ha™ (7735.90 kg)
was obtained in control, where un-soaked seed was
sown. The interaction study showed that The Kiran-95
x 18 hour seed priming interaction resulted in highest
biological yield ha” (9729.60 kg) and minimum
biological yield ha™ (7402.80 kg) was observed in TD-1
x Control (no seed priming) interaction. This higher
biological yield ha' in variety Kiran-95 was mainly
associated with increased plant height, because TD-1
is a dwarf variety and Kiran-95 produced plants of
maximum height.

Grain Yield ha™

The grain yield was significantly (P<0.05) affected
by varieties and seed priming durations; while the
interactive effect of variety x seed priming duration for
grain yield ha' was non-significant (P>0.05). The
results in Table 8 showed that the grain yield ha' was
significantly higher (4300.10 kg) in variety TD-1 than
variety Kiran-95 which produced grain yield of 3784.20
kg ha™. Under seed priming treatments, the grain yield

Table 6: Effect of Seed Priming Durations on Grain Weight Spike'1 (g) Wheat Varieties

Seed Priming Durations
Varieties
Control 6 hrs 9 hrs 12 hrs 18 hrs Mean
T.D, 3.35 4.06 4.31 4.60 4.32 413 a
Kiran-95 2.85 3.45 3.66 3.92 3.67 3.51b
Mean 3.10d 3.76 ¢ 3.99b 426 a 4.00b
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Table 7: Effect of Seed Priming Durations on Biological Yield (kgha'1) Wheat Varieties

Seed Priming Durations
Varieties
Control 6 hrs 9 hrs 12 hrs 18 hrs Mean
T.Dq4 7402.80 8299.00 8551.80 8882.00 8926.30 8412.40°
Kiran-95 8069.00 9045.90 9321.40 9681.40 9729.60 9169.50°
Mean 7735.90° 8672.50° 8936.60" 9281.70° 9327.90°
Table 8: Effect of Seed Priming Durations on Grain Yield (kgha'1) Wheat Varieties
Seed Priming Durations
Varieties
Control 6 hrs 9 hrs 12 hrs 18 hrs Mean
T.Dq4 3556.00 4009.80 4432.30 4951.50 4551.50 4300.0°
Kiran-95 3129.30 3528.60 3900.40 43571.30 4005.30 3784.2°
Mean 3342.60" 3769.20° 4166.30° 4654.40° 4278.40°

ha”' was highest (4654.40 kg) under 18 hour seed
priming practice, followed by 4278.40 and 4166.30 kg
grain yield ha” recorded less than 18 hours and 9
hours seed priming practice, respectively. However, the
minimum grain yield ha™ (3342.60 kg) was obtained in
control, where seed was sown without priming. The
interactive effect indicated that TD-1 x 12 hour seed
priming produced highest grain yield ha” (4951 kg) and
minimum grain yield ha™ (3129.30 kg) was obtained in
TD-1 x Control (no seed priming) interaction. This
higher grain yield ha™ in variety TD-1 under 12 hour
seed priming treatment was mainly associated
increased with germination, plant tallness, tillering,
spike length, grains and grain weight spike™ and seed
index.

Seed Index (g)

The seed index value was significantly (P<0.05)
influenced by varieties and seed priming duration; while
the interactive effect of variety x seed priming duration
on seed index was non-significant (P>0.05). It is
obvious from the results in Table 9 that the seed index
was markedly higher (40.06 g) for wheat variety TD-1
as compared to 37.28 g seed index in variety Kiran-95.
In seed priming duration, the seed index was highest

(40.71 g) under 12 hour seed priming practice, followed
by average seed index of 39.16 g and 38.90 g seed
index recorded under 18 hours and 9 hours seed
priming, respectively. However, the lowest seed index
(36.29 g) was noted in control, where seed was not
soaked before sowing. The interaction of TD-1 x 12
hour seed priming resulted in highest seed index
(42.18 g) and minimum seed index (34.98 g) was
observed in Kiran-95 x no seed priming interaction.
This higher seed index under 12 hour seed priming and
in variety TD-1 was mainly associated with weight of
grains spike'1. The results suggested that the impact of
seed priming duration on the seed index value was
considerable. However, seed priming beyond 12 hours
adversely affected this trait. Hence, 12 hour seed
priming treatment, regardless the wheat variety was an
optimum seed priming duration. Bolder grains were
also reported by [12-14] who found that seedlings
emerged from soaked seed resulted in healthy crop
and heavier and bolder seeds.

Harvest Index (g)

The harvest index was significantly (P<0.05)
affected by varieties and seed priming duration; while
non-significant (P>0.05) for variety x seed priming

Table 9: Effect of Seed Priming Durations on Seed Index (g) Wheat Varieties

Seed Priming Durations
Varieties
Control 6 hrs 9 hrs 12 hrs 18 hrs Mean
T.D, 37.61 39.62 40.31 42.18 40.58 40.08%
Kiran-95 34.98 36.84 37.49 39.23 37.74 37.26°
Mean 36.29° 38.23° 38.90° 40.71° 39.16"
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Table 10: Effect of Seed Priming Durations on Harvest Index (%) Wheat Varieties

Seed Priming Durations
Varieties
Control 6 hrs 9 hrs 12 hrs 18 hrs Mean
T.D, 48.07 48.31 51.83 55.74 50.99 50.99°
Kiran-95 38.81 39.30 41.84 45.00 41.17 41.16°
Mean 43.44° 43.66° 46.83" 50.37° 46.08"
duration interaction. The harvest index was markedly (3] “GAP'?-t Wh}?aFt EC%”OWCH Surveé/ L‘?f '?aklift?’ ‘2?t15_1?§
. . inistry of Food, Agriculture and Livestock, Agriculture
higher (50-99%) for wheat variety TD-1 as compared to Livestock Division (Economic Wing), Government of
41.16% in variety Kiran-95. In seed priming duration, Pakistan, Islamabad 2016.
the harvest index was highest (50.37%) under 12 hour [4] Larik AS, Mahar AR, Kakar AA, Sheikh MA. Heterosis,
pon : 0 inbreeding depression and combining ability in wheat. Pak J
seed priming practice, followed by 46.83 and 46.08% Agri Sci 1999: 36(1-2): 39-42.
harvest index under 9 hours and 18 hours seed 5 o0 GA, Scapim CA, Pacheco CAP, Pinto RSB, Braccini
priming, respectively. However, the lowest harvest AL, Tonet A. Depressdo por endogamia em populagdes de
index (43.44%) was noted in control, where seed was milho-pipoca. Bragantia 2004; 63: 55-62.
. . . https://doi.org/10.1590/S0006-87052004000100006
not soaked before sowing. The interaction of TD-1 x 12 ] Kakar AA. Larik AS. Kumbhar MB. Anwar MS. Naz MA
L . . . , 1 , u , W , Z .
hour seed priming resulted in highest harvest index Estimation of heterosis, potence ratio and combining ability in
(65.74%) and minimum harvest index (38.81%) was bread wheat (Triticum aestivum L). Pakistan J Agric Sci
observed in Kiran-95 x Control. The results suggested - :(igg'ii‘ 136?-17|4A| 2 Heritability of V Mool |
: i . 7 an AK, Salim I, Ali Z. Heritability of Various Morphologica
.that the impact of Seeld priming duration on the_ h_arveSt Traits in Wheat. International Journal of Agriculture & Biology
index was well established. However, seed priming for 2003; 5(2): 138-140.
18 hours adversely affected this character. Hence, 12 8 Majumder DAN, Shamsuddin AKM, Kabir MA, Hassan L.
y
hour seed priming treatment was an optimum seed Qenetic variapility, corrglatgd response and p?th analysis of
. . yi yi ibuti i i wi .
eld and yield contributing traits of spring wheat. J
priming duration. Bangladesh Agric Univ 2008; 6(2): 227-234.
[9] Black AL. Adventitious roots, tillers and grain of spring wheat

CONCLUSIONS

It was concluded that seed priming practice has
proved to be highly beneficial for all the studied traits
and the seed soaked for 12 hours showed better
results with higher grain yield of 4654 kg ha” and
50.37% harvest index as compared to rest of seed
priming durations and control; while increasing seed
priming duration up to 18 hours affected the crop traits
adversely. In varieties, the dwarf variety TD-1 showed
remarkably higher grain yield of 4300.10 kg ha™ than
Kiran-95 (3705.30 kg ha™).
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