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ABSTRACT

Seed priming was carried out to determine the effect of different priming
agents on seed germination and growth of different landraces of lentils. The
two factorial experiments were carried out in a completely blocked design of
which one factorial is of 7 treatments, i.e., PEG (10%), boric acid (0.1%), urea
(2%), PEG (5%), DAP (2%), CaCO; (2%) and Control. Other landraces,
Sunwarshi-LR1 and Rangeli-LR2, collected from two different locations in the
Morang district, were replicated three times. The overall germination
performance is better on landraces Sunwarshi-LR1, but no significant
difference was observed in individual treatment. The interaction between the
two landraces seems effective in germination and germination energy, whereas
non-significant in germination speed and vigor index. The shoot length seems
non-significant at 10 and 20 DAS, and a significant result was obtained at 30
DAS. The root length seems important at 10 DAS, whereas non-significant at 20
& 30 DAS. Sunwarshi-LR1 shows better performance with PEG (10%).
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1. Introduction

Lentil (Lens culinaris Medik.) is a self-pollinated crop cultivated annually and is believed to have been first
cultivated 7000-8000 years ago (Toklu, 2015). Lentil is generally considered a drought-tolerant species
(Saglam et al.,, 2010). During the critical growth stages, lentil frequently faces water deficiency as it is
cultivated in rainfed condition. Some factors like heat stress, water stress, and salinity show a negative
impact on lentils which causes significant yield losses due to different biotic and abiotic conditions (Amir et
al., 2021). Lentil content is high in protein and is also a source of dietary fiber, folate, vitamin B1, and
minerals, and it is resistant to drought conditions (Pakbaz et al., 2014; Bethapalli et al., 2020). The primary
limiting factor for the growth and yield of lentils has been drought stress, which reduces biomass, harvest
index, and grain yield (Ghasemi-golezani et al., 2013). It is crucial in maintaining soil health and is also used
in animal and human nutrition (Saglam et al, 2010). Irrigation is responsible for increasing the yield
parameters; seed size, yield, biomass yield, and harvest index (Muscolo et al., 2014). It is usually planted in
the month of mid-October to November and harvested in the months of March-April (Darai et al., 2008). It
also fixes the atmospheric nitrogen and helps in fulfilling the requirement of nitrogen for the plant through
biological nitrogen fixation (Sharma et al., 2017).

Priming is a well-known method for improving seed quality by the momentary activation of the pre-
germinative metabolism, which includes antioxidant and DNA repair mechanisms (Tiwari, 2018), which is
also known as a pre-seed treatment, which helps in increasing the yield (Ghobadi et al., 2022). Seed priming
has shown a good impact on seedling growth of grass seed before germination and metabolic activity (Toklu,
2015). Pre-seeding technique like seed pretreatment alters the metabolic process before the root emergence,
which helps in promoting the seed germination and seedling emergence, which shows an impact on how
seedling develops (Ghobadi et al., 2022). Seed priming is a common practice to treat the seed to promote
uniform plant growth and shorten the time between the planting date and the seedling formation stage
(Toklu, 2015). In the case of improving the seed germination rate, priming has been successively utilized for
emerging vegetable seeds and small seed grasses. It has also shown an advantageous effect on fields like
wheat, sugar beet, maize, soybean, and sunflower (Saglam et al., 2010). Treating the seed with the different
mediums has shown a positive impact by decreasing the time between sowing and emergence, which
increases the seedling vigor (Johnson et al., 2005). There are various priming techniques, i.e., osmo-priming
(it is the process of soaking the seed in an osmotic solution, e.g., polyethylene glycol), halopriming (it is the
process of soaking the seeds in a salt solution) and hydropriming (it is the process of soaking the seed in
water). Among this priming technique, osmo-priming resulted in a better germination rate and seedling
growth of different plant species (Golezanik et al., 2008). The positive result of priming is seen in many field
crops, which includes chickpea and lentil (Eskandari and Alizadeh-Amraie, 2014). In this process,
germination starts, but radical emergence is avoided; this is one of the strategies to produce a substantial
crop stand, increase legumes' biological nitrogen fixation capacity, and add more benefit from poor fertile
soils (Lhungdim et al., 2014). Increasing the salt concentration slows down the seed germination by delaying
hydrolysis of storage compounds by restricting the alteration from storage tissues to developing axe
(Bouallegue et al.,, 2019). After seed priming, seeds can be sown by surface drying or re-drying nearly too
original weight, and after washing that surface-dried seed, they are directly planted (Farooq et al., 2020).

Seed priming is a pre-sowing technique that involves manipulating seed moisture content and temperature
to enhance the speed and uniformity of seed germination. In this study, we investigated the effect of
different concentrations of priming solution on the germination rate of lentils, intending to identify the
optimal medium for promoting seed germination and growth. The objective of our study was to investigate
and propose solutions to improve the low germination rate of lentils and provide potential solutions for
lentil growers and associated researchers.

2. Materials and methods
2.1. Plant materials

The present study aimed to assess the effect of seed priming on the germination and growth performance of
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two lentil landraces, Sunwarshi-LR1 and Rangeli-LR2, collected from Sunwarshi and Rangeli Municipality of
Morang district, Nepal. The experiment was conducted in a Completely Block Design (CBD) with two
factors: Two landraces and seven different priming treatments (Table 1). The research was carried out at the
G. P. Koirala College of Agriculture and Research Centre laboratory, located at Sundarharaicha, Morang,
Nepal, with geographical coordinates of 26.4° North and 87.21° East latitude.

2.2. Methods

The priming was conducted from November 12 to December 12, 2022, under normal room temperature,
averaging 30°C, and relative humidity of 75%. The seeds were soaked in different priming solutions for 18 h,
then dried for two h. The germination test was conducted by placing 100 seeds from each treatment on
germination paper, followed by regular watering with a water can. The number of seedlings that emerged
was recorded daily for seven days. On the eighth day, 25 seedlings from each treatment were transplanted
into a seedling tray filled with soil and vermicompost at a ratio of 5:1 to observe their growth performance.
Root and shoot length and fresh and dry weight of plants were measured at 10, 20, and 30 days of sowing.
The collected data were entered into MS-Excel (2019) and analyzed using Gen-stat (18 edition). DMRT was
used to compare the means of each parametric data (Gomez and Gomez, 1984). In contrast, R-studio
software (4.2.2 Version) was used to analyze the interaction effect between the landraces and treatments,
employing daewr, gvlma, and agricolae packages.

Table1. Landraces and priming agents utilized in the research

SN Landraces Symbols
1. Sunwarshi-LR1 LR1

2. Rangeli-LR2 LR2
SN Treatment Doses Symbols
1 Polyethylene glycol (PEG) 10% T

2 Boric acid 0.1% T2

3 Urea 2% T3

4 Polyethylene glycol (PEG) 5% T4

5 Diammonium phosphate (DAP) 2% T5

6 Calcium carbonate (CaCO;) 2% Té

7 Control - T7

3. Results

3.1. Effect of priming agents on germination parameters

Priming is effective and significantly affects overall germination parameters related to lentils. Seed primed
with PEG 10% resulted in higher germination percentage (97.33%). In contrast, a lower germination rate was
observed when the seed was primed with Boric acid (0.1%), CaCO; (2%) and DAP (2%), but the highest
germination speed was kept on CaCQO; (97.79). Seed primed with PEG (5%) showed the highest germination
energy (94.67%), whereas the lowest germination energy (89.67%) and germination speed (93.62) was also
observed in the unprimed seed (Table 2). The vigor index was higher on the seed kept under control,
whereas the lowest vigor index was observed when the seed was treated with boric acid (0.1%). Overall,
Sunwarshi-LR1 was shown a better result on all the growth parameters than that Rangeli-LR2.

Table 3 shows the interaction effect of treatment on the different landraces of germination parameters. The
interaction effect of the priming agent among the different landracesis effective and provides a significant
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result on germination percentage. Still, in the case of germination speed and vigor index, it showed a non-
significant effect. All the germination parameters seem to be higher on the seed primed with CaCOj; (2%) for
Sunwarshi-LR1 and PEG (5%) for Rangeli-LR2, but the seed treated with PEG (5%) shows lower germination
in Sunwarshi-LR1. Similarly, the Rangeli-LR2 had shown lower germination on Boric acid (0.1%). The
germination speed seems more inadequate on DAP (2%) on LR1 and PEG (10%) on LR2. The germination
energy was lower in DAP (2%) for LR1 and control for LR2. The vigor index was lower on seeds treated with
CaCO; (2%) for LR1 and Boric acid (0.1%) for LR2.
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Figure 1. Experimental site of the research.
Table 2. Effect of different priming agents on germination parameters of lentil landraces.

Landraces Germination (%) Germination speed (%) Germination enerqgy (%) Vigorindex
Sunwarshi-LR1 98.67 97.10 95.81 1846
Rangeli-LR2 9333 94.47 88.19 1766
Grand Mean 96.0 95.78 920 1806
SEM+ 0.635 0.550 0.849 25.0
LSDy s 1.840 1.593 2.460 723
F-test ol el el *
Treatments

PEG (10%) 97.33 95.46 93.0 1803
Boric acid (0.1%) 95.0 96.05 91.33 1756
Urea (2%) 97.0 95.15 9233 1814
PEG (5%) 97.0 97.60 94.67 1825
DAP (2%) 95.0 94.81 90.0 1781
CaCo; (2%) 95.0 91.79 93.0 1816
Control 95.67 93.62 89.67 1845
CV (%) 3.0 26 42 63
SEMt 1189 1.029 1.589 46.7
LSDqs 3443 2,980 4,602 135.2
F-test NS NS NS NS

*Significant at 5% level of significance, **Significant at 0.1% level of significance, >Non-significant, LSD: Least significant difference, SEM: Standard error of the mean,
CV: Coefficient of variation
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3.2. Effect of priming agents on growth parameters

The study examined the effect of priming on root and shoot growth of various lentil landraces. The results
indicated that priming had a non-significant effect on the overall growth parameters of lentils including
shoot length and root length (Table 4 and Table 5). However, priming did enhance the rate of shoot length of
lentil seedlings in some landraces. Specifically, landrace Rangeli-LR2 showed higher shoot length when
primed with polyethylene glycol (PEG) (10%) compared to lentil landrace Sunwarshi-LR1, while root length
was observed to be higher in landrace Sunwarshi-LR1 than in Rangeli-LR2.

Table 3. Interaction of different priming agents on germination parameters of lentil landraces

Interaction of treatments Germination Germination Germination energy Vigor index
‘ (%) speed (%) (%)
Landraces Priming agents
" Sunwarshi-LRi PEG (10%) 99.332 98.65 98.020 1868
Boric acid (0.1%) 99.332 98.00 97.332b¢ 1826
Urea (2%) 98.0° 96.57 94.673bcd 1803
PEG (5%) 96.0%0 97.92 94, Qabed 1823
DAP (2%) 98.0° 93.87 92.Qbede 1749
CaCo; (2%) 100.0° 100.0 100.02 1954
Control 100.0° 94.67 94.6732bcd 1897
“Rangeli-LR2 PEG (10%) 95.332be 92.27 88.0¢k 1738
Boric acid (0.1%) 90.67>¢ 941 85.33¢ 1686
Urea (2%) 96.0% 93.73 90.0cde 1824
PEG (5%) 98.0° 97.28 95.3abcd 1827
DAP (2%) 92.0bc 95.75 88.0¢ 1813
CaCo; (2%) 90.0¢ 95.57 86.0¢ 1679
Control 91.33bc 92.58 84.67¢ 1793
oV(%) 30 26 4.2 63
SEM= 1.681 1.455 2.247 66.0
LSDy g5 4.869 4214 6.508 191.3
F-test * NS * NS

*Significant at 5% level of significance, **Significant at 1% level of significance, NSNon-significant, LSD: Least significant difference, SEM: Standard error of the mean, CV:
Coefficient of variation
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Table 4. Effect of different priming agents on shoot and root length of lentil landraces

Landraces Shoot length (cm) Root length (cm)
10 DAS 20 DAS 30DAS 10 DAS 20 DAS 30DAS
"~ Sunwarshi-LR1 9.36 12.09 14.23 5.01 714 8.30
Rangeli-LR2 9.62 12.65 14.60 5.0 6.88 8.02
Grand Mean 9.49 12.37 14.41 5.0 7.01 8.16
SEM+ 0.219 0.309 0.191 0.178 0.203 0.191
LSDys 0.107 0.127 0.073 013 0.108 0.098
F-test NS NS NS NS NS NS
“Treatments
"PEG (10%) 10.10 12.67 14.80° 3.87 6.59 7.55
Boric acid (0.1%) 9.21 1.09 13.170 5.712 7.78 8.49
Urea (2%) 9.47 1277 14.732 4.3 7.8 7.66
PEG (5%) 9.49 13.55 14.862 4,030 6.51 79N
DAP (2%) 9.13 1.78 14.192b 5.622 6.54 9.01
CaCo, (2%) 9.92 12.02 14.452 5.712 6.94 8.29
Control 9.14 12.62 14.692 5.77 7.53 818
) 55 5.7 31 81 65 5.4
SEM+ 0.409 0.579 0.358 0.333 0.379 0.358
LSDy g5 0.200 0.238 0.138 0.212 0.203 0.183
F-test NS NS * kel NS NS

Data were transformed by VX before statistical analysis, but only non-transformed means are shown (where X is original value). *Significant at 5% level of significance,
**Significant at 0.1% level of significance, NS: Non-significant, LSD: Least significant difference, SEM: Standard error of the mean, CV: Coefficient of variation

Table5. Interaction of different priming agents on shoot and root length of lentil landraces

Interaction of treatments Shoot length (cm) Root length (cm)
Landraces Priming agents 10 DAS 20 DAS 30 DAS 10 DAS 20 DAS 30DAS
Sunwarshi-LRI PEG (10%) 10.43 12.84 14.61 3.49 6.7 8.29abc
Boric acid (0.1%) 8.63 n.27 13.18 5.76 7.82 8.473be
Urea (2%) 9.21 1.95 14.73 3.95 7.70 7.67°¢
PEG (5%) 10.24 13.55 14.87 4.03 6.41 7.89bc
DAP (2%) 8.76 10.99 13.27 5.95 6.43 8.13tc
CaCo; (2%) 9.65 .87 14.82 5.83 7.16 9.302b
Control 8.60 1219 14.09 6.05 7.65 8.32abc
Rangeli-LR2 PEG (10%) 9.76 12.50 14.99 4.25 6.40 6.82¢
Boric acid (0.1%) 9.78 10.91 13.16 5.66 7.73 8.51abe
Urea (2%) 9.74 13.58 14.72 4.66 6.65 7.65b¢
PEG (5%) 8.73 13.78 14.84 4.03 6.62 7.93bc
DAP (2%) 9.49 12.56 15.1 5.30 6.65 9.892
CaCo; (2%) 10.19 1218 14.08 5.59 6.73 7.27¢
Control 9.67 13.06 15.28 5.50 7.40 8.05bc
CV (%) 55 5.7 3.1 81 6.5 5.4
SEM+ 0.578 0.818 0.506 0.470 0.536 0.506
LSD0.05 0.283 0.337 0.195 0.300 0.287 0.259
F-test NS NS NS NS NS *

Data were transformed by VX before statistical analysis, but only non-transformed means are shown (where X is original value). *Significant at 5% level of significance, NS:
Non-significant, LSD: Least significant difference, SEM: Standard error of the mean, CV: Coefficient of variation
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The interaction between the treatment and different lentil landraces at every ten days interval was also
analyzed. However, no significant difference was observed among the priming agents and landraces. Ten
days after sowing (DAS), Sunwarshi-LR1 showed higher shoot growth on PEG (10%), while Rangeli-LR2
showed higher shoot growth on calcium carbonate (CaCOj3) (2%). The lower weight was observed on control
and PEG (5%) in LR1 and LR2, respectively. At 20 DAS, higher shoot length was observed on PEG (5%) in
both landraces, while lower growth was observed on DAP (2%) and boric acid (0.1%) in LR1 and LR?2,
respectively. Similarly, at 30 DAS, higher shoot length was observed on PEG (5%) in Sunwarshi-LR1 and
DAP (2%) in Rangeli-LR2, while the lower shoot growth was observed on boric acid (0.1%) in both landraces.

Table 6 presents the fresh weight and dry weight data of primed lentil seedlings collected at intervals of 10,
20, and 30 DAS. The results indicate that Sunwarshi-LR1 showed a significantly higher weight than Rangeli-
LR2. The experimental data revealed that the fresh weight of seedlings treated with boric acid (0.1%) was
higher at 10 DAS (0.115g), whereas the control had a higher weight at 20 DAS (0.132g) and 30 DAS (0.16g). In
contrast, seedlings treated with DAP (2%) had the lowest fresh weight at 10 DAS (0.078g) and 20 DAS, and 30
DAS. Similarly, the dry weight of the seedlings was higher in control at 10 DAS (0.015g), and 20 DAS
(0.022g), but CaCO; (2%) treatment had a higher weight at 30 DAS. Moreover, Table 7 shows the interaction
between different treatments and landraces at intervals of 10 days. At 10 DAS, both Sunwarshi-LR1 and
Rangeli-LR2 had a higher fresh weight (0.124g and 0.106g, respectively) when treated with boric acid (0.1%),
whereas a lower fresh weight was observed when treated with DAP (0.072g and 0.083g, respectively). In
contrast, at 20 DAS, the control had a higher fresh weight (0.132g) on both landraces, whereas a lower fresh
weight was observed when treated with DAP (0.091g and 0.093g on LR-1 and LR-2, respectively). Similarly,
at 30 DAS, the control had a higher fresh weight (0.162g and 0.158g on LR-1 and LR-2, respectively), whereas
a lower weight was observed when treated with DAP (0.106g and 0.114g on LR-1 and LR-2, respectively) and
CaCO3. The dry weight of LR1 was higher when treated with boric acid (0.1%) at 10 and 30 DAS, whereas
the control had a higher dry weight at 20 DAS. In contrast, in LR2, PEG (10%) had the highest dry weight at
10 and 20 DAS, whereas CaCO; control had the highest dry weight at 30 DAS.

4. Discussions

4.1. Effect of priming agents on germination parameters

According to Al-Tawaha and Al-Ghzawi (2013), Different types of results obtained in the seeding from
germination to dry weight might be due to the tolerance capacity of the seed towards different types of
treatment. We obtained the different germination rates in various treatments, which have a similar result to
that of Ghasemi-golezani et al. (2013). The germination rate of the seed under untreated conditions or control
differs from experiment to experiment, which might be due to environmental factors, landraces, and quality
of the seed; this finding was supported by Eskandari and Alizadeh-Amraie (2014) and Kumar et al. (2019).
PEG and control provide a satisfying result on the germination parameters of a lentil; this result is similar to
the result obtained in Ghassemi-Golezani et al. (2008). The fastest germination rate was obtained when the
seed was primed under 10% PEG, possibly due to the faster solution uptake and earlier initiation of
metabolism processes on the seed. There is no significant difference in the PA on a germination parameter
between primed seeds; this shows the toxicity of any primed medium on lentil seed. The above-primed result
exhibited the better performance of the control or non-primed seed in the vigor index, supported by the
result of Kumar et al. (2019).

4.2. Effect of priming agents on growth parameters

Similar types of differences in the weight of seeding have been obtained in Kumar et al. (2019); this might be
due to the difference in treatment used for priming, which shows that the growth of the treated seed varies
within primed agents. Bhateshwar et al. (2020) also observed similar growth parameters on seeding, but the
result was not similar; this might be due to the differences in primed medium and the landraces. The effect of
urea on growth is higher than that of PEG, and we can conclude that nitrogen can significantly improve the
plant size or weight of the plants, similar to that of Hojjat (2016). This might be due to higher leaf numbers or

.

<



Bhandari et al. Turk ] Food Agric Sci / 5(1):26-38 (2023)

Table 6. Effect of different priming agents on fresh and dry weight of lentil landraces

Landraces Freshweight (g) Dry Weight (g)
10 DAS 20 DAS 30DAS 10 DAS 20 DAS 30 DAS
"~ Sunwarshi-LR1 0.096 0n3 0.136 0.012 0.018 0.034
Rangeli-LR2 0.096 0.m 0127 0.012 0.018 0.027
Grand Mean 0.096 0.n2 0.132 0.012 0.018 0.030
SEMx 0.0031 0.0035 0.0036 0.0007 0.00M 0.0023
LSDy 05 0.0057 0.0064 0.0064 0.0014 0.0021 0.0045
F-test NS NS NS NS NS *
“Treatments
"PEG (10%) 0.094bc 0.109bc 0.128¢c 0.012 0.020 0.026
Boric acid (0.1%) 0.1%2 0.11920 01370 0.01 0.016 0.033
Urea (2%) 0.095¢b¢ 0.116% 0.132b¢ 0.013 0.020 0.029
PEG (5%) 0.092bc 0.107b 0.128t< 0.009 0.013 0.028
DAP (2%) 0.078° 0.092¢ 0.115¢ 0.0m 0.016 0.022
CaCo, (2%) 0.097° 0.107b 0.123bc 0.013 0.019 0.041
Control 0.1032b 0.1322 0.160? 0.015 0.022 0.031
ov (%) 12 13 13 0.3 0.5 1.0
SEMx 0.0057 0.0065 0.0067 0.0013 0.0020 0.0043
LSDq g5 0.0107 0.0120 0.0121 0.0026 0.0039 0.0084
F-test * * * NS NS NS

Data were transformed by V(X+0.5) before statistical analysis, but only non-transformed means are shown (where X is original value). *Significant at 5% level of significance,
**Significant at 1% level of significance, NS: Non-significant, LSD: Least significant difference, SEM: Standard error of the mean, CV: Coefficient of variation

Table 7. Interaction of different priming agents on fresh and dry weight of lentil landraces

Interaction of treatments Fresh weight (g) Dry weight (g)
Landraces Priming agents 10 DAS 20 DAS 30 DAS 10 DAS 20 DAS 30DAS
Sunwarshi-LRI PEG (10%) 0.093 0n2 0.138 0.008¢ 0.014b¢ 0.026
Boric acid (0.1%) 0124 0124 0.144 0.013abe 0.0203bc 0.043
Urea (2%) 0.087 010 0.139 0.017abe 0.018abe 0.032
PEG (5%) 0.092 0.105 0.132 0.009bc 0.014b¢ 0.026
DAP (2%) 0.072 0.091 0.106 0.0143be 0.0202bc 0.022
CaCo;, (2%) 0103 0.116 0133 0.013abe 0.018ebe 0.050
Control 0.101 0.132 0.162 0.01520 0.022abc 0.038
Rangeli-LR2 PEG (10%) 0.094 0.105 on7 0.0162 0.0252 0.030
Boric acid (0.1%) 0.106 0.114 0.130 0.008¢ 0.012¢ 0.024
Urea (2%) 0.103 0.122 0.125 0.01520 0.022abe 0.026
PEG (5%) 0.092 0.10 0.124 0.009bc 0.012¢ 0.030
DAP (2%) 0.083 0.093 0.124 0.008¢ 0.013¢c 0.023
CaCo, (2%) 0.091 0.099 0.114 0.0143be 0.0203bc 0.032
Control 0.105 0132 0.158 0.0152 0.022zb 0.025
CV (%) 12 13 13 0.3 0.5 10
SEM= 0.0081 0.0092 0.0095 0.0019 0.0028 0.0061
LSDO0.05 0.0151 0.0169 0.017 0.0037 0.0056 0.012
F-test NS NS NS ok * NS

Data were transformed by V(X+0.5) before statistical analysis, but only non-transformed means are shown (where X is original value). *Significant at 5% level of significance,
**Significant at 1% level of significance, NSNon-significant, LSD: Least significant difference, SEM: Standard error of the mean, CV: Coefficient of variation
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Interaction plot of varieties & priming agents on germination percentage
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Figure 2. Interaction plot of landraces and priming agents on germination percentage
Interaction plot of varieties & priming agents on germination energy
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a stem length. The effect of urea on growth is higher than that of PEG, and we can conclude that nitrogen can
significantly improve the plant size or weight of the plants, similar to that of Hojjat (2016). This might be due
to higher leaf numbers or longer stem lengths. Control shows the superior growth of the underground part
of the plant at an early stage, and satisfactory results after 10DAS obtained data are similar to that of the
finding Toklu (2015). The dry weight of the seed primed with 5% PEG and the conclusion of Ghassemi-
Golezani et al. (2008), under PEG shows similar results but different with 10% PEG. This could be due to
differences in the concentration of primed matter. Similarly, the dry weight of the primed seed was analyzed
by Kumar et al. (2019), but the finding doesn’t show an exact similar result which might be affected by the
priming factor and landraces.

4.3. Interaction of effect of priming agents on germination and growth parameters

Based on previous studies by Ghassemi-Golezani et al. (2008), priming has been found to increase the speed
of germination compared to the control group, as it increases the metabolic activity of the seed. However, the
results of the current experiment did not support this hypothesis for both landraces, as Sunwarshi-LR1
showed 100% germination in the control group, while the control group for Rangeli-LR2 showed satisfactory
results, as shown in Figure 2-5. Priming with different media resulted in higher shoot length, germination
speed, and germination energy, as supported by the findings of Bhateshwar et al. (2020). However, the data
obtained from the experiments showed that the control group also showed significantly satisfactory results
at each observation step.

5. Conclusions

This study investigated the effects of seed priming with different media on the germination and growth of
two lentil landraces, Sunwarshi-LR1 and Rangeli-LR2. Overall, Sunwarshi-LR1 showed higher germination
and growth rates compared to Rangeli-LR2 when primed with the same media, except for root length.
Specifically, seed priming with CaCO; and PEG 5% resulted in higher and similar germination rates
compared to the control group in Sunwarshi-LR1. On the other hand, PEG (5%) showed higher growth
parameters in Rangeli-LR2. In the early growth stage, priming with PEG 10% and CaCO; improved the
growth parameters in both landraces, after which priming with PEG was more effective. These findings
suggest that seed priming with different media can have varying effects on the germination and growth of
different lentil landraces. Therefore, the selection of appropriate priming media should be based on the
specific characteristics of the lentil landrace being studied. In addition, the results of this study could be used
as a basis for further investigation into the mechanisms underlying the effects of priming media on seed
germination and growth. Further research is needed to identify the biochemical and physiological changes
induced by different priming media and their effects on seed germination and growth.
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