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ABSTRACT

Seed priming regarded as an easy method to enhance seedling establishment, seedling emergence, growth and yield
attributes of crops. This study was conducted to determine the effects of some priming treatments on seed
germination, some agro-morphological properties and final grain yield. Two commonly grown bread wheat
genotypes, namely Aras and Panda were primed with; Nickle nanoparticle 20nm with 30ppm (P1), Osmopriming (P2)
using 5 % Manitol, Hormonal priming (P3) salicylic acid (50 ppm) is used, Botanical priming (P5); Aloe vera leaf gel
is used and compared to Control (P6). Highest germination percent (G %), mean germination time (MGT) and best
seedling vigor index (SVI) were recorded due to priming Aras and Panda with salicylic acid and hydro priming
methods as compared to control. Panda genotype exhibited tallest plumule length; 7.5 cm due to Aloe vera gel
priming (P5G1) similar to control treatment. While, tallest radicle was 6.833 cm due to SA priming method. Tallest
length of plumule and radicle length for Aras genotype recorded was; 37.25 and 17.25 cm due to SA priming.
maximum plant height 84.33 cm recorded by Aras genotype due to hydro priming, followed by 82.25 cm resulted in
priming it with salysilic acid compared to control treatment. While, in case of Panda genotype best priming methods
was Salicylic acid, Aloe vera and distilled water; 66.33, 62.67 and 62.33 cm respectively. salicylic acid and distilled
water priming regarded as best methods to increase number of tillers plant-1. Panda and Aras recorded highest
number of grains plant-1 and final yield; 3due SA and hydropriming. Among the different priming methods used in
the study; hydropriming and SA were the most effective treatments to attain higher germination percentage and grain

yield.
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Introduction

Wheat (Triticum aestivum L.) is regarded as a global
staple food crop, it is considered nearly as a twenty percent
of human food requirement and it cultivated on nearly 2.15
million hectares globally. International Food Policy Research
Institute estimated that the world’s wheat demand was 552
million tons in 2013. It will be 40 percent higher in 2020.
However, the achievable resources will not produce the
estimated amount of wheat demand (CGIAR, 2014).

Seed priming is any pre-sowing treatment change the
physiological situation of the seed to an efficient germination
process (Evenari, 1984). Germination usually reveals three
stages; hydration stage related to the imbibition of the seed
coat associated in which water moves to the apoplastic
spaces, re-stabilizing of the metabolic vigor and repairing
processes is the second stage; and the third stage guaranty the
cell elongation and leading to radicle bulge. Start and end
phases require an increase in the water content while the
hydration remains constant during the re-stabilization stage.
Generally, it is believed that germination remains a reversible
process before the end of the second phase. Thus, the seeds
can be dried again as they remain vigor during storage and
able to re-set germination under suitable conditions (Lutts et
al., 2016). The major purpose of this practice is to accelerate
the germination and seedling vigor, growth and yield

attributes of crop under normal and stress conditions (Khan
etal., 2017).

Different techniques can be used for seed priming;
Hydro-priming is the simplest, low-cost and environmentally
friendly method, in which seeds soaked in pure water and re-
drying to original moisture content prior to sowing. Vaz
Mondo et al., 2017; Shah et al., 2017; Khafagy et al., 2017,
reported that hydro-priming basically ensured quick and
homogeneous germination associated with little irregular
seedling%. Osmo-priming includes pre-soaking seeds in low
water potential solution like PEG (Poly Ethylene Glycol and
Mannitol (Ashraf and Foolad, 2005). Priming of chickpea
seeds with mannitol and water improved seedling growth
under salt stressed conditions as investigated by Kaur et al.,
2003 and Asaduzzaman, 2014. However, poor farmers
cannot use high costed plant hormones, antioxidants or
nutrients for seed priming. So, there is a need to explore
natural and environment friendly plant growth promoters; the
potential of Aloe vera leaf gel is a source of plant nutrients-
calcium, iron, magnesium, potassium, phosphorous and zinc
(Dagne et al., 2000); enzymes- amylase, catalase, lipase,
oxidase and superoxide dismutase (Vazquez et al., 1996);
amino acids- Alanine, glycine, leucine and proline (Reynolds
and Dweck, 1999); Vitamins- B complex, C, B-carotene and
a-tocopherol and other organic compounds- triglicerides,
triterpenoid, gibberillin, potassium sorbate (Vinson et al,
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2005). Salicylic acid priming in fennel seeds also showed
better germination under low water potential (Farahbakhsh,
2012). As well as Mohamed et al. (2019) reported that seed
priming with salicylic acid (100 ppm) enhanced seedling
vigor by increased photosynthesis and biochemical
processes. Imran et al. (2014) claimed that Priming with 2%
A. vera gel was most effective in boosting up germination
rate and succeeding seedling growth under chilling
conditions. Nanoparticles may help to improve nutrient use
efficiency because of their small size between 1 and 100 nm,
more surface area and their slow rate of release, and having
different physicochemical properties as compared to the bulk
materials which facilitate to the plants to take up most of the
nutrients without any waste (Nel et al., 2006). Rawat et al.
(2018) revealed that seed treatment with nanoparticles at 50
ppm concentration increases root length, shoot length,
seedling length, shoot dry weight, seedling dry weight,
seedling vigour index.

Identifying the efficient priming solutions is necessary
for wheat farmers to meet his objective of early seedling
development and increase yield income. Therefore, this study
was undertaken to appraise the potential of seed priming to
improve the performance of poor-quality wheat grains that
guaranty the germination, seedling growth and final yield
production.

Materials and Methods
Plant material and priming methods

The experiment was conducted to study the influence of
different seed priming techniques on the growth and vigor of
two (Triticum aestivum L.) bread wheat genotypes; Aras; G1
and Panda; G2. Previously their poor germination behavior
was proved under Laboratory condition by (Qadir, 2018).
Seeds were surface sterilized with 3% solution of sodium
hypochlorite. The experiment comprises six treatments;
Nickle nanoparticle 20nm with 30ppm (P1). The
nanoparticles were weighed and dispersed in distilled water
at concentrations 30 ppm. The nanoparticles were dispersed
easily without precipitation by ultra-sonicator and
agglomerates were broken up with sufficient shaking (Miri et
al., 2017). Osmopriming (P2) using 5 % Manitol. Hormonal
priming (P3) salicylic acid (SA @ 50 ppm) is used. Botanical
priming (P5); Aloe vera leaf gel is used. All priming methods
compared to Control (P6). All priming media were prepared
in distilled water and seeds soaked at 25°C for 24 hours.

Effect of seed priming techniques on germination
conductance

Ten seeds were set equally on sterilized filter paper in
90 mm diameter Petri dishes, wetted with a 15 ml sterilized
distilled water. Petri dishes were sealed tightly to conserve
moisture and obviate contamination. All treatments placed in
a germination chamber at 25 °C. Germination process was
observed daily and continued until fixed state. Radicle length
of more than 2 mm was regarded as germinated case. After
12 days seeds reached the fixed state, thus germination
indices and growth characters of seedlings were measured.
Germination indices includes; Germination (%) = Total no.
of seeds sown /Number of seeds germinated x100 (ISTA
2009). Seed Vigor Index (SVI) = germination (%) * seedling
length (Dezfuli et al., 2008). Mean germination time (MGT)
was calculated by the formula of Ellis and Roberts (1981);
MGT= X (ni/di). With ni: number of germinated seeds and di:

day of counting. While growth characters were included;
shoot length and dry weight, root length and dry weight and
total dry weight have been measured. The dry weight (DW)
obtained after drying the seedlings for 48 h at 72°C (Bagci et
al., 2003).

Effect of seed priming techniques on agronomic and yield
characters

Same two bread wheat genotypes; Aras and Panda were
used as their low productivity investigated under glass house
condition by (Qadir et al., 2016). Seeds were primed with the
six priming methods. Four primed seeds had been sowed in
plastic pots, each containing 6 kg of soil. Thinning was done
after the 15th day of seedling emergence. The recommended
primary dose of fertilizer 120 kg ha-1 DAP (N=18% and
P=46%) brought prior to seed sowing and the second dose
was Urea (N= 46%) after 60 days from sowing. The
experiment was conducted as factorial in completely
randomized design with five replicates, included 12
treatments combination of two genotypes and six priming
methods. Agronomic characters were measured after (80-90)
days from sowing (late stem elongation before heading
stage). Includes; plant height (cm), number of tillers per
plant. Yield and yield components were evaluated after
harvesting. Spike length (cm), number of spikes plant’,
number of grains plant”’, 1000 grains weight (g) and
final yield (g plant™).

Statistical analyses

The two experiments were conducted as factorial
experiment in a completely randomized design, of two
genotypes; G1 and G2 and six priming methods; P1, P2, P3,
P4, P5 and P6. Generating 12 treatment combinations; P1Gl1,
P1G2, P2Gl1, P2G2, P3Gl, P3G2, P4Gl, P4G2, P5Gl,
P5G2, P6G1, P6G2 with five replicates. Analysis of variance
(ANOVA) of the data computed using the Statistical package
for the Social Sciences (SPSS) model 25. The Duncan’s test
used to check the variations among the mean values of
studied parameters. 5% level of possibility for glass house
measurements and 1% degree for the laboratory
measurements.

Results and Discussion

Effect of seed priming techniques on germination
conductance

Seed priming can lead to fast, uniform of germination,
seedling growth, establishment and higher yield in many
crops such as maize (Ghiyasi et al., 2008) and wheat
(Hamza, 2012). All the priming treatments significantly
affect the germination indices (Figure 1). The comparison of
treatment means elaborates that the highest germination
percentages (G %) for Panda was 76.67, and highest mean
germination time (MGT); 3.5 and 3.83. as well as best
seedling vigor index (SVI) were; 1483.33 and 1746.67 due to
priming the seeds with salicylic acid and hydro priming
methods as compared to control. Similarly, best response of
Aras genotype seed for G%; 76.67 and 70.00 %, SVI;
1993.33 and 1583.33 and MGT; 3.83 and 3.5 were recorded
due to same priming methods as Panda; P3G1, P3G2, P4G1
and P4G2. hydro-priming affects the water potential and
driving force for water uptake during imbibition. The activity
of a-amylase was examined in wheat and rice kernels are key
enzymes that play a vital role in hydrolyzing the seed's starch
reserve, thereby supplying sugars to the developing embryo.
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(Andoh and Kobata, 2002). Toklu et al. (2015) recorded
similar results and declared that distilled water treatments
increased seed germination percentage, seedling emergence
percentage, and seedling growth rate. The growth parameters
increased due to priming methods. Panda genotype exhibited
tallest plumule length; 7.5 cm due to Aloe vera gel priming
(P5G1) similar to control treatment. It is might be due to
presence of natural antioxidants, mineral nutrients, osmo-
protectants and plant growth hormones. Similar finding has
earlier been reported by (Imran ef al., 2013 and Imran, 2014).
While, tallest radicle was 6.833 cm due to SA priming
method. Tallest length of plumule and radicle length for Aras
genotype recorded was; 37.25 and 17.25 cm due to SA
priming (Figure 2). The highest weight of seedling biomass
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of Panda genotype was 0.24 g recorded due to salycilic acid
priming. But Aras genotype shows highest accumulated dry
matter; 0.28 g due to hydro priming method (Figure 3). These
results corroborate with those of Yiicel and Heybet (2016)
and Mohamed et al. (2019) for Salicylic acid. SA increases
the level of cell division of seedlings and roots, which
increased seedling growth and higher germination indices as
compared to control plants (Dolatabadian et al., 2009). Pre-
germination process: repair and synthesis of nucleic acids
(DNA and mRNA), protein, repair of membranes (Jowkar et
al., 2012). In addition, it can be concluded that different
responses of the two genotypes may be related to their
genetic variability.
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Fig. 1 : Effect of different priming methods on germination indices of two Triticum aestivum genotypes
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Fig. 2: Effect of different priming methods on radicle and plumule length (cm) of two Triticum aestivum genotypes
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Fig. 3: Effect of different priming methods on seedling biomass (g) of two Triticum aestivum genotypes

The plant height cm of wheat genotypes as influenced
by various priming methods on are shown in figure 4. Results
showed that maximum plant height 84.33 cm recorded by
Aras genotype when primed with distilled water (P4G2),
followed by 82.25 plant height cm resulted in priming it with
salysilic acid compared to control treatment. While, in case
of Panda genotype best priming methods was Salicylic acid
(P3G1), Aloe vera (P5G1) and distilled water (P4G1); 66.33,
62.67 and 62.33 cm respectively. As well as maximum tillers
1.75 and 1.167 plant” recorded by Aras genotype as primed
with salysilic acid and distilled water; G2P3 and G2P4

treatment combinations. Similarly, 1.67 tillers plant”
recorded as highest reproduction tillers due to salysilic acid
and distilled water; G1P3 and G1P4 treatment combinations.
The increase in plant height and tillers number due priming
the seeds in water, salysilic acid and Aloe vera gel might
belongs to the enhancement of cell elongation, cell division
and enlargement (Tolbert, 1974). The findings are in
accordance with the results reported by Panhwar et al., 2017
in wheat, Golizadeh et al. (2015) in Cannabis seed, Jalilian et
al. (2014) in barley and Abnavi and Ghbadi (2012) in wheat.
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Fig. 4: Effect of different priming methods on agronomic characters of two Triticum aestivum genotypes

Yield is the assembly and consequence of physiological
and biochemical process. Hydro-priming and salysilic acid
had proved significant effect on yield characters; grain
number plant”’ and final yield g plant’ (Table 1). Panda
genotype recorded highest number of grains; 71.33 and 68.00
grain plant” and final yield; 3.43 and 3.1 0 g plant” due SA
and hydropriming; P3G1 and P4G1. Similarly, Aras showed
best assimilation in outcoming the final yield 110.00 and
103.00 grain plant-1 and4.32 and 3.60 g plant™'; due to same
methods of priming; P3G2 and P4G2. This may be a result of
best performance of the two genotypes at germination stage
aw well as production highest number of reproduction tillers
at late tillering to stem elongation stage as in (figure 2).
Accelerating and homogenizing the germination process is a
prerequisite for a good crop establishment and an increase,
the efficient use of resources, and eventually to increase
yields (Harris, 1996). This may belong to that seed priming
causing biochemical changes in the structure of the seeds,
such as activation of enzymes related to germination and
stand establishment. The results in agreement with Panhwar
et al. (2017) concluded that 1. 5 hours seed hydro priming
has positive effect on growth and yield traits of wheat
varieties. Toklu et al. (2015) concluded hydropriming
treatments as a simple, cheap, and effective methods to
improve seed germination and seedling growth in field
conditions in Panda and Adana-99.

Table 1: Effect of different priming methods on yield
characters of two Triticum aestivum genotypes

Treatment Gain number Grain yield

combinations (PG) plant 1 (g plant '1)
P1G1 15.00 +3.27 gh | 0.58 +0.17 fg
P1G2 26.67 + 3.56 ef | 0.80 +0.21 ef
P2G1 21.33+3.79fg | 1.90+0.43 ¢
P2G2 2733 +4.23 ef | 1.64 +0.87 cd
P3G1 7133+6.74b | 343+ 1.12b
P3G2 110.00+9.32a | 432+131a
P4G1 68.00+645b | 3.10+0.92b
P4G2 103.00 + 8.45a | 3.60+0.89 b
P5G1 40.00 + 7.98 c¢d | 1.60 + 0.26 cd
P5G2 433+ .95h 0.13+0.04 g
P6G1 48.67+498c | 1.60+0.42 cd
P6G2 33.33+3.76 de | 1.20+0.15 de

Conclusions

Hydropriming and SA treatments are simple, cheap, and
effective methods to improve seed germination and seedling
growth performance for poor quality seeds as Aras and Panda
to ensure better yield under field conditions. Although other
priming treatments appear to have approximate effect like;
Aloe vera gel, further work is needed to ascertain.
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