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Abstract

The Study was conducted at the nursery of the Teaching and Research Farm Joseph Sarwun Taker University (JOSTUM),
Makurdi, Nigeria. The objectives of the study were to evaluate the effect of different seed treatment on seed germination
characteristics and seedling establishment of two date varieties. Factorial combination of four seed treatments (compost, hot
water, H2SO4, and control) and three varieties (Ajwah, and Deglenurr) were laid in a Complete Randomized Block Design
replicated three times. Data were collected on Seed area(mm), Seed length(mm), Seed diameter(mm), 100 seed weight(g),
Germination (%), plant height, stem diameter and number of leaves at 4 — 12 weeks after planting other parameters taken are Leaf
Length (LL), Leaf area(LA), Net assimilation rate(NAR), Chlorophyll content(CC). All data collected will be subjected to analysis
of variance (ANOVA), while least significant difference (LSD) at 5% level of probability is used in separating means. Results
revealed significant difference (P<0.05) in seed characteristics, and other parameters measured with Degletnur variety had the
highest in seed characteristics (seed area (9.24), seed length (22.02), seed diameter (17.82), 100-seed weight (22.12) and
germination % (90.02). On scarification methods compost scarification had the tallest (25.21), seed diameter (8.60), number of
leaves (6.53), leave length (23.11), leaf area (24.00), net assimilation rate (4.21) and chlorophylls content (29.04). Degletnur
variety out performed Ajwah in all the parameter measured such as plant height (25.32), seed diameter (7.02), number of leaves
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(6.23), leave length (22.24), leaf area (23.02), net assimilation rate (4.82) and chlorophylls content (29.11). The study revealed
that breaking dormancy with compost material is effective and Degletnur variety of date palm gave the highest germination
parameters and early plant establishments. It can be therefore be recommended that data palm farmers use compost in breaking
dormancy for early seed germination characteristics and seedling establishment in the tropics and the adoption of Degletnur

variety.
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Introduction

The date palm (Phoenix dactylifera L.) is a significant agricultural
crop, particularly in arid and semi-arid regions, valued for its
nutritional, economic, and cultural importance. Known for its
resilience and adaptability, the date palm thrives in harsh climates,
providing essential sustenance and income to millions of people
worldwide. (Mahmoudi et al., 2008). The cultivation of date palms
dates back thousands of years, and they are often referred to as "the
tree of life" in many cultures due to their various uses, including
food, shelter, and traditional medicine. One of the challenges in
date palm propagation is seed dormancy, a physiological state that
prevents seeds from germinating even under favorable
environmental conditions. Dormancy is a crucial survival
mechanism that ensures seeds remain viable until conditions are
optimal for growth. In date palms, dormancy can be influenced by
various factors, including seed coat structure, hormonal balance,
and environmental cues such as temperature and moisture. (Amy,
2010)

Understanding the mechanisms of seed dormancy is vital for
improving germination rates and enhancing propagation
techniques. Effective seed treatment methods, such as scarification
and soaking, can break dormancy and promote successful
germination, which is essential for the establishment of healthy
seedlings in nursery settings. As the demand for date palms
continues to rise due to their economic and nutritional benefits,
research focused on overcoming seed dormancy becomes
increasingly important. By optimizing seed treatment strategies,
growers can ensure better establishment and growth of date palm
seedlings, thereby supporting sustainable agricultural practices and
food security in date-producing regions(Walid and Richard, 2003).
Breaking seed dormancy using advanced technologies involves
several innovative techniques that enhance germination rates. Here
are some of the most effective methods: Seed Priming

Hydropriming: Soaking seeds in water for a specific period allows
them to imbibe moisture without germinating. This pre-
conditioning can enhance metabolic activity and hasten
germination once planted. Osmopriming: Involves soaking seeds in
a solution of osmotic agents (like polyethylene glycol) to control
water uptake. This method can improve seed vigor and reduce
dormancy. Mechanical Scarification; Using precision tools to
physically alter the seed coat can promote water absorption and
initiate germination. Techniques include laser cutting or
sandblasting to create small openings in the seed coat. Chemical
Treatments;

Hormonal Treatments: Application of growth hormones such as
gibberellins can promote germination by breaking dormancy.
Hormones can be applied through soaking seeds or as foliar sprays
on seedlings. Acid Treatments: Soaking seeds in mild acid
solutions (like H2SO4) can weaken the seed coat, facilitating
germination. Thermal Treatments; Controlled Heat: Exposing

seeds to specific temperature regimes can mimic natural seasonal
changes and help in breaking dormancy. (Danlingi et al., 2022).
Techniques include hot water treatments or controlled thermal
cycling. Biotechnology Approaches; Genetic Engineering:
Modifying specific genes associated with dormancy can create
varieties with reduced dormancy. CRISPR and other gene-editing
technologies can be used to target and modify genes controlling
dormancy traits. Tissue Culture: In vitro techniques allow for the
propagation of seedlings without the dormancy issue, bypassing
the seed stage entirely. Nanotechnology; Nanoparticle Coatings:
Utilizing nanoparticles to enhance seed treatments can improve
nutrient uptake and promote germination by affecting the seed's
physiological ~processes. Smart Agriculture  Technologies;
Precision Agriculture: Using sensors and data analytics to monitor
environmental conditions can help determine the optimal time and
method for seed treatments, ensuring successful germination. By
integrating these advanced technologies, researchers and growers
can develop effective strategies to overcome seed dormancy in date
palms and other crops, improving germination rates and seedling
establishment. This not only enhances agricultural productivity but
also supports sustainable farming practices. Idowu and Samuel
(2019)

Date palms (Phoenix dactylifera) are cultivated globally, with
numerous Vvarieties adapted to different climates and preferences.
Here are some of the most notable varieties: Medjool: Large,
sweet, and chewy fruits, highly sought after for their flavour, High
in fiber, vitamins, and minerals, making them a nutritious snack,
Good storage capabilities, extending their marketability. Deglet
Noor: Semi-dry fruit with a mild flavor, popular for its versatility
in culinary uses, High sugar content and excellent texture, making
it ideal for baking and cooking, Good resistance to pests and
diseases, ensuring better yields. Ajwah: Known for its unique
flavor and health benefits, including high antioxidant content,
Traditionally prized in Middle Eastern cultures, enhancing market
value, Soft texture and rich in nutrients, making it a popular choice
for consumption. Barhi: Enjoyed fresh or dried; has a sweet,
caramel-like flavour, Can be eaten in various stages of ripeness,
increasing its market appeal, Good for cultivation in diverse
climatic conditions. Khadrawy: Soft and sweet fruits, often
considered a delicacy, High moisture content makes it ideal for
fresh consumption. Adaptable to different soil types, enhancing its
cultivation prospects Sefri: Known for its high yield and resistance
to harsh conditions, Medium-sized, sweet fruits that are popular in
regional markets, Thrives in arid environments, making it suitable
for desert agriculture. Zahidi: Harder texture with a unique nutty
flavor, ideal for processing into various products, High fiber
content and nutritional value, making it a healthy option. Good
storage life, allowing for extended market availability. Okunlola et
al (2019) The diverse varieties of date palms each offer unique
advantages, catering to different consumer preferences and
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agricultural conditions. By selecting appropriate varieties, growers
can optimize yields, enhance marketability, and meet the
nutritional needs of consumers, thereby contributing to sustainable
agricultural practices and economic growth in date-producing
regions Okunlola et al (2019).

MATERIAL AND METHODS

This study was conducted in 2023 at the nursery of the Teaching
and Research farm of the Department of Crop production of Joseph
Sarwun Taker University Makurdi (JOSTUM), Benue State,
Nigeria. Makurdi is located on Lat. 7.410N and Long. 8.280E and
97m above the sea level, a tropical region falls within the Southern
Guinea Savannah Agro-Ecological zone of Nigeria. The objectives
of the study were to evaluate the effect of different seed treatment
on seed germination characteristics and seedling establishment of
two date varieties. Factorial combination of four seed treatments
(compost, hot water, H2SO4, and control) and three varieties
(Ajwah, and Deglenurr) were laid in a Complete Randomized
Block Design replicated three times. Data were collected on Seed
area(mm), Seed length(mm), Seed diameter(mm), 100 seed
weight(g), Germination (%), plant height, stem diameter and
number of leaves at 4 — 12 weeks after planting other parameters
taken are Leaf Length (LL), Leaf area (LA), Net assimilation rate
(NAR), Chlorophyll content (CC). During the experiment, the
seeds were kept in paper bags at room temperature (22 + 2°C).
From where each variety, seeds were characterised for physical
parameters (area, seed length and diameter). The germination was

recorded on a daily basis from 2 to 14 days from sowing. Seeds
were considered germinated when the radicle was at least 2 mm
long, before germination seeds were placed in their respective
treatment such as; compost where the seeds are placed in compost
made from rice husk, rice straw and poultry dropping generating
heat to break the dormancy for 3 days, hot water; hot water at
100°c was poured on the seeds for 30 minus from where it was test
for germination, For the acid treatment, seeds of date palm were
soaked in a beaker for 30 minutes in a dilution of 5 mil of sulphuric
acid in 1litre of water before planting. Garden soil was mixed with
manure (poultry droppings) in a ratio 3:1 to improve the soil
nutrients. The mixed soil was filled into the polythene bags and
was regularly watered for 7 days before the seeds were planted.
The control seeds were sown without pre-planting treatment. The
experimental set-up were watered daily. Weeding was done
manually by hand-picking. The following data were collected
during the study: germination percentage (divide the number of
seeds germinated by the total seeds planted then multiply by 100),
seed diameter (veneer calliper), number of leaves (counted), leave
length (used meter ruler), leaf area (used leaf area meter), net
assimilation rate (E = (1/L,) (dwW/dt)) and chlorophylls content
(used a chlorophylls meter). All data collected will be subjected to
analysis of variance (ANOVA), while least significant difference
(LSD) at 5% level of probability is used in separating means at 5%
level of significance.).

Result and Discussion

Table 1: Seed characteristics of two varieties of date and scarification methods (area, length, diameter, 100-seed weight and germination)
100 seed weight(g)

Varieties Seed area(mm) | Seed length(mm) | Seed diameter(mm) Germination (%)

Ajwah 8.62 20.63 15.40 20.45 83.91

Degletnur 9.24 22.02 17.82 22.12 90.02

F-LSD (0.05) 0.78 111 1.23 1.68 0.30

LSD= Least Significant Differences at 5% Level of Probability,
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This study evaluates the seed characteristics and germination rates of two date palm varieties: Ajwah and Degletnur. Measurements were taken
for seed area, seed length, seed diameter, and 100-seed weight, along with germination percentages. The Ajwah variety exhibited a seed area of
8.62 mm?, a seed length of 20.63 mm, a seed diameter of 15.40 mm, and a 100-seed weight of 20.45 g, with a germination rate of 83.91%. In
contrast, Degletnur showed superior metrics with a seed area of 9.24 mm?, a seed length of 22.02 mm, a seed diameter of 17.82 mm, and a 100-
seed weight of 22.12 g, achieving a germination rate of 90.02% this is similar with the finding of (Labouriau 1983a) who stated that the global
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germination process is constituted by three partial processes, including the imbibition, the activation process, and intra-seminal growth that is
completed with embryo protrusion. Nazifi at al., (2024) reported that variation between varieties could also be linked the genetic make-up and
seeds inherent characters. Akinyemi et al., (2024) reported seeds vigor and effective germination is associated to the amount of stored food in the
endosperm which is associated to seed area, length and diameter. Statistical analysis using Fisher's Least Significant Difference (F-LSD) at a
0.05 level indicated significant differences between the two varieties across all measured parameters, underscoring the potential of Degletnur as

a more viable option for cultivation. These findings contribute to the understanding of seed quality in date palms and inform agricultural

practices for optimizing germination and growth.

Table 2: Plant Height (PH) as affected by Scarification methods and Varieties in the Nursery

Varieties 4

6

8

Ajwah

Degletnur

F-LSD (0.05)

Scarification Methods

H2S04

Hot water

Compost

Control

F-LSD (0.05)

Interaction

VXS NS

LSD= Least Significant Differences at 5% Level of Probability,

This study investigates the effects of various scarification methods
and date palm varieties on plant height (PH) in a nursery setting.
Two date palm varieties, Ajwah and Degletnur, were subjected to

five growth intervals (4, 6, 8, 10, and 12 weeks) alongside four
scarification treatments: compost, hot water, H2SO4, and a control

group. Statistical analysis using Fisher's Least Significant
Difference (F-LSD) at 0.05 (P<0.05) level confirmed significant
differences in plant height across varieties and treatments
indicating that both the choice of variety and scarification method
are critical for optimizing growth in date palms Results indicate
that the Degletnur variety consistently exhibited taller plants
compared to Ajwah, reaching a maximum of 25.32 ¢cm at 12
weeks, while Ajwah reached 22.21 cm. Dehletnur outperformed
Ajwah variety could be attributed to varietal difference as reported
by the finding of Kimura and Islam (2012) Who reported that
variety differ in their response to germination, plant height and
early plant establishment due to some factors as seeds coat and
water imbibition duration which varies with varaity. Among the
scarification methods, compost recorded the highest plant heights,

particularly at the 12-week mark, where it reached 25.21 cm,
followed by hot water at 22.32 cm. The control group showed the
least growth, with a maximum height of 15.90 cm, this could be
linked to the facts that compost generate heat which could have
broken the dormancy in the seeds leading to taller plant than the
other treatments in all the weeks under consideration, this
accession is confirmed with the finding of Madina et al., (2023)
who reported that compost generate heat that can break dormancy
and is cheaper where every farmer can do at home than the other
treatment used, in contracts with these finding of (Northcutt et al.,
2012; Purohit, 2015) who reported treatment of seeds with
concentrated sulphuric acid was found to induce the highest
germination rate. This could largely be attributed to the influence
of the acid that acted on the seed coat. This also may have
penetrated the seed coat and triggered chemical compounds
causing early germination. These findings in this work provide
valuable insights for horticultural practices aimed at enhancing the
growth performance of date palm seedlings and early
establishment.

Table 3: Stem Diameter SD (mm) of Dates Seedlings as Affected by Seed Treatment in the Nursery

Varieties 4

6

8 10

Ajwah

Degletnur

F-LSD (0.05)

Scarification Methods

H2S04

2.00

3.80

Hot water

3.23

421

Compost

3.89

5.00
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Control

F-LSD (0.05)

Interaction

VXS NS

LSD= Least Significant Differences at 5% Level of Probability,

This study evaluates the impact of seed treatment methods on stem
diameter (SD) of date palm seedlings in a nursery environment.
Two date palm varieties, Ajwah and Degletnur, were assessed
across five growth intervals (4, 6, 8, 10, and 12 weeks) under four
scarification treatments: compost, hot water, H2SO4, and a control.
Results demonstrated that the Degletnur variety consistently
achieved greater stem diameters compared to Ajwah, with a
maximum measurement of 7.02 mm at 12 weeks, while Ajwah
reached 6.91 mm, this could be related to genetic make-up and
growing condition favouring Degletnur than Ajwah variety, this
work agrees with the finding of Zirar (2010) who attributed variety
variability to inherent character and growing environmental
conditions. Among the scarification methods, compost treatment
produced the largest stem diameters, peaking at 8.60 mm, followed
closely by hot water at 7.12 mm. The control group exhibited the
smallest growth, with a maximum stem diameter of 5.89 mm this
could be linked to the facts that compost produce moderate heat
that could soften dormancy and trigger chemical reaction leading

to secretion of some hormones like cytokines and gibberellins
which regulate shoot elongation through cell growth this finding is
in agreement with the report of lyoug at al., (2024) where they
reported that composting can generate heat that can break
dormancy leading to early plant establishment considering seed
size, seed diameter and seed length as reported in (table 1), the
result in these research is a par with the finding of (Arias et al.
2018) starting that seedling growth parameters gradually decreased
with increasing NaCl and H2SO4 concentration, this is a common
occurrence for plants under salt stress condition affecting cell
division, steam diameter and early plant establishment. Statistical
analysis using Fisher's Least Significant Difference (F-LSD) at a
0.05 level revealed significant differences in stem diameter across
both varieties and treatments, indicating the importance of seed
treatment methods in promoting optimal growth of date palm
seedlings. These findings provide crucial insights for horticultural
practices aimed at improving seedling development in date palms.

Table 4: Number of Leaves (NL) of Dates Seedling as Affected by Seed Treatment methods and Date Varieties in the Nursery
Varieties 4 6 8 10 12

Ajwah 2.02 2.83 3.00 4.34 5.01

Degletnur 2.24 3.62 4.82 5.90 6.23

F-LSD (0.05) 0.08 0.11 0.23 0.28 0.30

Scarification Methods

H2S04

Hot water

Compost

Control

F-LSD (0.05)

Interaction

VXS NS

LSD= Least Significant Differences at 5% Level of Probability

This study investigates the effects of seed treatment methods and
date palm varieties on the number of leaves (NL) in seedlings
during nursery growth. Two date varieties, Ajwah and Degletnur,
were analyzed over five growth intervals (4, 6, 8, 10, and 12
weeks) under four scarification treatments: compost, hot water,
H2S04, and a control group. Statistical analysis using Fisher's
Least Significant Difference (F-LSD) at a 0.05 level indicated
significant differences in leaf count across varieties and treatments,
highlighting the importance of both seed treatment methods and
variety selection in enhancing leaf development of date palm
seedlings. Results revealed that the Degletnur variety consistently
produced a greater number of leaves compared to Ajwah,
achieving a maximum of 6.23 leaves at 12 weeks, while Ajwah
reached 5.01 leaves, this can be attributed to soft seed coat when

compared with Ajwah and probably its inherent genetic makeup
and metabolic activities that aid in leaf initiation and growth as
reported by Oh et al (2011). Among the treatments, compost
exhibited the most significant effect, with the highest leaf count of
6.53 at 12 weeks, followed by hot water at 5.65 leaves. The control
treatment showed the least leaf development, with a maximum of
only 3.21 leaves, this finding is in conformity with the work of
Madina et al (2022) who reported that compost scarification aid in
fast germination and have led to leaf ignition due to useful
microbial activity, he also added that the microbiome in fermented
sawdust and other decompose plant residual affect leaves
formation in young plants. Mohammed (2018) also reported that
seeds of plants with hard seed coat that had passed through the guts
of animals were found to germinate and established faster than
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those that lie in the ground. These findings in this work provide
valuable insights for improving nursery practices aimed at

optimizing early seedling establishment and growth

Table 5: Leaf Length (LL), Leaf area(LA), Net assimilation rate(NAR), Chlorophyll content(CC) of Dates Seedling as affected by Seed
Treatment and Varieties in the Nursery

Varieties LL

LA NAR CcC

Ajwah 20.62

20.63 3.78

Degletnur 22.24

23.02 4.82

F-LSD (0.05) 1.08

0.11 1.23

Scarification Methods

H2S04

Hot water

Compost

Control

F-LSD (0.05)

Interaction

VXS

LSD= Least Significant Differences at 5% Level of Probability

35

30

25
20

15

This study examines the effects of seed treatment methods and date
palm varieties on various growth parameters of seedlings,
specifically leaf length (LL), leaf area (LA), net assimilation rate
(NAR), and chlorophyll content (CC). Two date varieties, Ajwah
and Degletnur, were evaluated under four scarification treatments:
compost, hot water, H2SO4, and a control group. Statistical
analysis using Fisher's Least Significant Difference (F-LSD) at a
0.05 level revealed significant differences in growth metrics
between treatments and varieties, underscoring the critical role of
seed treatment methods and variety selection in enhancing the
growth performance of date palm seedlings. Results indicated that
Degletnur outperformed Ajwah across all parameters, recording a
maximum leaf length of 22.24 mm, leaf area of 23.02 mm2, NAR
0f'4.82 mg cm day ', and chlorophyll content of 29.11 pg g', this
could be related to planting depth, genetic make-up and
environmental conditions and cultural practice, these work
collaborate with the work of Basu and Mukhernice (2000) who

reported that genetic make-up, leaf arrangement solar radiation,
planting depth and nutrients absorbtion affects photosynthetic
activities in relation to leaf length, leaf area, net assimilation rate,
and chlorophyll content. Among the treatments, compost proved
most effective, yielding a leaf length of 23.11 mm, leaf area of
24.00 mm?, NAR of 4.21 mg cm™2 day’, and CC of 29.04 pg g'.
The control group exhibited the lowest values across all
parameters, with a leaf length of 18.09 mm and a CC of only 20.12
pg g'. These findings provide essential insights for optimizing
nursery practices aimed at improving seedling quality agreeing to
the facts that leaf length, leaf area, net assimilation rate, and
chlorophyll content and highly influence by, seed size, seed
diameter and early germination as collaborated in the finding of
Baskin and Baskin (2004) who added that nutrient availability
through-out the plant growth cycle and ability for nutrients
absorbtion is a key factor for early plant growth and over all yield.
Johnson (2011) and Al-Mssallem el at (2013) in his work reported
that Leaf Length, Leaf area, Net assimilation rate, Chlorophyll
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content in plants plays a viral role is solar radiation interception
and in converting it to produce energy for physiological, metabolic
and reproductive activities, he added that for all of this to happen it

has to start from effective germination and the use for nursery
media.

Table 6 Interaction between variety and scarification methods on number of leaf, leaf length, leaf area and chlorophyll content of date palm in
Makurdi, Nigeria

Varieties Scarification Methods NL

LL LA CcC

Ajwah H2S04 5.00

21.00 20.00 26.41

Hot water 5.65

22.32 21.00 27.87

Compost 6.53

23.11 24.00 29.04

Control 3.21

18.09 16.90 20.12

Degletnur H2S04 5.90

21.80 21.04 27.52

Hot water 5.95

23.02 22.32 28.97

Compost 6.98

2481 24.90 30.18

Control 3.81

19.19 17.10 21.21

F-LSD (0.05) 0.10

0.16 0.18 2.14

LSD= Least Significant Differences at 5% Level of Probability NL= number of leaf, LL= leaf length, LA= leaf area and CC= chlorophyll

content

35

30

25 /-’\

)\
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LA

cC

—

P .

v \

H2S04 Hot water Compost | Control |
Ajwah

H2S04 | Hot water Compost Control |
Degletnur

This study examines the interaction between date palm varieties
and scarification methods on key growth parameters in Makurdi,
Nigeria. Two varieties, Ajwah and Degletnur, were subjected to
four scarification treatments: H2SO4, hot water, compost, and a
control group. Measurements were taken for the number of leaves
(NL), leaf length (LL), leaf area (LA), and chlorophyll content
(CC). Statistical analysis using Fisher's Least Significant
Difference (F-LSD) revealed significant differences at the 5%
level, underscoring the effectiveness of scarification methods in
optimizing growth. Results indicated that compost treatment
significantly enhanced all measured parameters, with Ajwah
exhibiting a maximum leaf area of 24.00 cm? and chlorophyll
content of 29.04. Degletnur also benefited from compost,
achieving a leaf area of 24.90 cm? and chlorophyll content of
30.18. In contrast, control treatments consistently produced the
lowest values across all parameters. This can be trace form seed
size, seed length and germination percentage that could have led to
vigor is early plant establishment as reported by Junaik et al.,
(2012) who stated that seeds viability, seed vigor, seed size and

amount of stored food in the seeds couple with scarification
method that can trigger germination. In addition he added that soil
nursery media influences number of leaves, leaf length, leaf area
and chlorophyll content leading to early plant establishment and
over all yield. These findings suggest that the choice of
scarification method, particularly compost application, plays a
critical role in enhancing the growth and health of date palms, with
implications for agricultural practices in similar climates. Eche,et
al., (2020)

Conclusion

The study reveal significant difference in both variety and
scarification methods under consideration, however compost
scarification was found most effective in breaking dormancy in
date palms which consistently supersede in all the parameters and
weeks under consideration, the study also revealed that seed size,
seed length, seed diameter affect germination positively with high
value for the germination and early plant establishment. Among the
varieties, Degletnur supersede all the varieties under consideration
in all the parameters measured. This study therefore recommended
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farmers in the study area to plant Degletnur variety and use
compost for early seedling establishment, the use of hot treatment
is also recommended since is easy and fast to use to break
dormancy is data palm seeds.
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