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Abstract

Studies were carried out to determine the scarification and day length effects on the germination and
early growth of soybean (Glycine max). Soil was collected from the biological garden of Yobe State
University Damaturu. The soybean seed sample consists of two different treatments including
scarified and unscarified seeds with two different levels of day length. A soybean of the tested
varieties was sown in a polythene pot with a depth of half an inch. About two seeds mixed with a star
dress were sown in each polythene bag. The data collected were analyzed using Genstat software 16
editions versus. Results of the experiments carried out indicate that, the seeds of soybeans have a
highest rate of germination percentage when subjected to scarification treatment. From the obtained
results, it can be concluded that, there is no effect of scarification on the germination of soybeans but
there was significance in the effect of scarification on the vegetative growth in which the plants that
were exposed to 12 hours day and 12 hours night grew faster than those exposed to 24 hours. It is
therefore believed that the method of preventing dormancy can be used on soybeans in order to
improve the growth and subsequent yield of the soybean crop.
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Introduction

Soybean (Glycine max L.) is a leguminous crop that grows well in temperate, tropical and subtropical
climates. The crop belongs to the family Leguminosae, in the sub-family Papilionoideae. Soybean is
often considered a:” magic bean” by many people due to its economic and dietary uses for the socio-
economic life of the populace. Soybean is an important source of high-quality and inexpensive protein
(Guo et al., 2021; Adedayo and Babalola 2023). Soybean production is encountering major global
challenges due to the increase in its demand as a result of rising population growth and changes
associated with climate and other mitigating factors which tend to lower the production of such crops
(Chaudhry and Sidhu, 2022; Sambiele 2021).

Soybean has numerous health benefits for humans and livestock, as well as for different commercial
and industrial activities. Soybeans are usually classified as oil seeds because they contain large
amounts of all the essential minerals, amino acids, and vitamins for a proper human diet. The crop
provides an important source of dietary nutrition with average contents of 30% carbohydrate, 40%
protein and 20% oil respectively (Zhao et al., 2021).

The soybean is a sensitive day-length crop (Ort et al., 2022; Yurkov et al 2023). Day length is a
phenomenal factor that affects the vegetative growth of plants before the flowering process finally sets
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in. In an ideal situation the plants grow to a size of about 2-3 feet before they start flowering. Bigger
plants tend to have a large number of seeds; therefore, seed bearing capacity per plant is closely
related to the day length requirements of the crop species in relation to the planting season of the
crop (Caliskan et al., 2007; Allagulova et al., 2023). Some evidence reveals that melanonin tends to
decrease the melanoaldehyde composition of oxygen, water and electrolytes leakages in the
seedlings while under stress (Wei et al., 2022; Manafi et al., 2022), therefore environmental stress
can slow down the rate of occurrence of these mechanisms by positively regulating homeostasis and
reducing stresses caused secondarily brought about by salinity, drought , heat and cold ( Cao et al.,
2022 ; Imran et al., 2021; Khan et al., 2023) , similarly the addition of melatonin to other physiological
attributes of seeds depends on the nature of the abiotic stress involved ( Raza et al., 2022 ; Mushtaq
et al., 2022 ; Kopecka et al 2023).

Soybean (Glycine max) is the cheapest of all legumes and with more protein content (Adebayo et al.,
2023), the crop is cultivated in Nigeria and many other countries. The use of this product is usually
being hampered because its production has been limited to the northern region and most people from
the southern parts of Nigeria are not familiar with the crop or its importance. Soybeans crops contain
large contents of 40% protein in contrast to 25% protein in cow peas; similarly, the amino acid profile
of Soybean is highly related to that of animal products (Adebayo et al., 2023),

The increasing demand for soybean crops has been driven by large, medium, and small-scale
processing factories in Nigeria. Soybean is usually processed into different kinds of products in
Nigeria and beyond; the most common products include things like edible vegetable oil and soybean
meal.

Flowering pathways

Transitional flower is an ecological character in response to various indigenous and environmental
cues, such as photoperiod, light quality, ambient temperature, vernalisation, as well as biotic and
abiotic factors (Desai et al, 2021). Long day flowering plants are a model for understanding genetic
networks by forwarding and reversing genetic approaches (Srikanth et al., 2011; Zeng et al., 2022).
Six major genetic routes that usually control flowering include photoperiod, vernalisation, autonomous
gibberellins (GA), ambient temperature and the age pathway (Awan et al., 2023). This pathway
controls a short from vegetative development by regulating floral meristem identity genes in the short
apical meristem (SAM), which result in flower organ development (Wang et al. 2021).

Environmental signal of floral initiation

In the last century, many hypotheses were developed to explain how photoperiods such as theories
involved in ideas that plants require internal oscillations to synchronize endogenous rhythm with
exogenous signals (Baurle et al., 2006). Plants perceive light in the leaves, but not in the shoot apical
meristem (Zeevaart, 2006).

Not only day lengths but also the quality and quantity of light play a vital role in flower initiations
(Zhong et al, 2021). Plants are usually susceptible to a shift in incoming light rays and colors.
Temperature is also another known external factor that controls plant mechanisms for identifying and
controlling different life processes, like flowering. Over time, individual observation in the differences
between winter and spring annual was a result of an obligate vernalization requirement in winter
annuals (Zhong et al, 2021).

Materials And Methods
Experimental Site.

The study was conducted at the biological science garden, Yobe State University Damaturu

The samples consist of two different seed treatments which are the scarified and un-scarified seeds
with two different levels of day length (12 hours a day and 12 hours a night), and the control treatment
which has a complete 24 hours of light exposure.
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Soil Sample Collection.

Soil samples were collected between 0-15cm and 15-30 cm deep from the biological garden of Yobe
State University. The soil samples collected were air dried and mixed with cow dung in a 3:1 ratio and

filled into the polythene pot.

The dark room was created using a wooden mat and large black leather where the treatment is
planted. The treatment was opened to sunlight and covered continuously after 12 hours (from 6 a.m.
to 6 p.m.) every day, while the control treatment was exposed to 24 hours of light.

Sowing of seed

Soybeans of the tested cultivars were then sown into polythene bag with a planting depth of about

half inch and watered daily.

Data Collection.

Records of the following parameters were obtained for further analysis.

Germination percentage
Plant height in (cm)
Number of leaves

Fresh weight

Dry weight

agrwdE

Data Analysis

Data obtained were subjected to analysis of variance (ANOVA) test and means were separated using

LSD at 5% probability level.

Results
Soil Analysis
Table 1: Physicochemical Properties of the Soil sample

pH 6.2 Slightly acidic
Calcium (Ca) 3.25

Sodium (Na) 0.134
Phasporus (P) 0.18ppm
Potassium (K) 0.07

Magnesium (Mg) 1.6

Nitrogen (N) 2.35ppm
Porosity 7.5%

Soil type Sandy Loam

Table 2: Scarification and Day Length effect on germination of Soybeans

Treatment Number of Germination Percentage (%) of Germination

SE24 15 83.3%

SE12 18 100%

NSE24 13 72.2%

NSE12 17 94.4%
ANOVA
Source of Variation. SS Df MS F P-value F crit
Between Groups. 10288.95 1 10288.95 131.2541 2.65E-05 5.987378
Within Groups. 470.3375 6 78.38958
Total 10759.29 7

Source: Field research (Biological Garden Yobe state University Damaturu.)

From the above table 2, it was revealed that the germination percentage rate was not significant since
the P-value (2.65E-05) > 0.05. The scarified exposed to 12 hours (SE12) has the highest percentage
of germination followed by the non-scarified exposed 12 hours (NSE12), scarified exposed to 24
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hours (SE24) and non-scarified exposed to 24 hours (NSE24) respectively. The germination
percentage has significant difference with p-value 2.65E-05.

KEY: NSE24 (scarified exposed to 24hours), NSE12 (scarified exposed to 12hours), NSE24 (non-
scarified exposed to 24 hours) and NSE12 (non-scarified exposed to 12 hours).

The Effect of Scarification and Day Length on Plant Height (cm) of soybeans

The effect of Scarification and Day Length on plant height (cm) of Soybeans (Glycine max L) is
presented in Table 3 below.

Table 3: Scarification and Day Length effect on Plant Height (cm) of soybeans

Treatment Weeks after planting

1 2 3 4 5
SE24 13.8 18.6 20.5 28.3 29.3
SE12 22.2 29.7 30.3 36.3 43.0
NSE24 10.7 19.0 23.3 25.3 28.5
NSE12 19.8 26.7 30.2 36.3 46.7
ANOVA
Source of Variation. SS df MS F P-value F crit
Between Groups. 956.727 4 239.1818 5.859282 0.004799  3.055568
Within Groups. 612.315 15 40.821
Total 1569.042 19

Source: Field research (Biological Garden Yobe state university Damaturu, Yobe state)

From the above table, it shows that the plant height was statistically significant since the p-value
(0.004) <0.05. Therefore, the plant height has significant difference between SE24, SE12, NSE24 and
NSE12 treatments.

Scarification and Day Length effect on Leaves number of Soybeans

Scarification and Day length effect on leaves humber of Soybeans (Glycine max L.) was presented in
table 4 below.

Table 4: Scarification and Day Length effect on Leaves number of Soybeans

Treatment Weeks after planting
1 2 3 4 5

SE24 2.6 8.0 11.0 15.3 20.0

SE12 4.6 9.3 14.6 19.0 20.6

NSE24 3.0 8.0 12.6 15.6 17.0

NSE12 4.3 9.6 14.0 18.0 20.6
ANOVA

Source of Variation. SS df MS F P-value F crit

Between Groups. 651.923 4 162.9808 77.70238 7.67E-10 3.055568

Within Groups. 31.4625 15 2.0975

Total 683.3855 19

Source: Field research (Biological Garden Yobe state university Damaturu Yobe state.)

From the above table, study reveals that the leaves number were not significantly different since the
p-value (7.67E-10) > 0.05. Therefore, the number of leaves has no significant difference between
SE24, SE12, NSE24 and NSE12 treatments.

Scarification and Day Length effect on Fresh Weight (g) of Soybeans
The effect of Scarification and Day Length on fresh weight (g) of Soybeans (Glycine max L.) is
presented in Table 5 below.
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Table 5: Scarification and Day Length effect on Fresh Weight (g) of Soybeans

Treatment Weeks after planting

1 2 3 4 5
SE24 11 2.1 2.7 3.3 7.4
SE12 1.0 2.2 4.7 6.1 8.5
NSE24 1.2 1.7 3.0 35 5.7
NSE12 1.2 2.4 35 4.7 7.3
ANOVA
Source of Variation. SS df MS F P-value F crit
Between Groups. 88.603 4 22.15075 28.63704  7.25E-07 3.055568
Within Groups. 11.6025 15 0.7735
Total. 100.2055 19

Source: Field research (Biological Garden Yobe state university Damaturu).

From the above table, it shows that the fresh weight were not statistically significant since the p-value
(7.25E-07)>0.05. Therefore, the fresh weight has no significant difference between SE24, SE12,
NSE24 and NSE12 treatments.

Scarification and Day Length effect on Dry Weight (g) of Soybeans

Scarification and Day Length effect on dry weight of Soybeans (Glycine max L.) is presented in Table
below

Table 6: Effect of Scarification and Day Length on Dry Weight (g) of Soybeans

Treatment Weeks after planting

1 2 3 4 5
SE24 0.13 0.51 0.71 0.80 1.01
SE12 0.40 1.27 2.86 3.35 3.73
NSE24 0.16 0.36 0.64 0.99 1.07
NSE12 0.13 0.40 0.79 0.99 1.27
ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups. 6.59542 4 1.648855 1.788854 0.183609 3.055568
Within Groups. 13.82608 15 0.921738
Total 20.4215 19

Source: Field research (Biological Garden Yobe state university Damaturu).

From the above table, it shows that the dry weight was not statistically significant since the p-value
(0.183) > 0.05. Therefore, the dry weight has no significant difference between SE24, SE12, NSE24
and NSE12 treatments.

Discussion

In From the results obtained from the study conducted, findings from the experiments reveal that
soybean seeds have a high germination rate when they are exposed to the scarification of seeds.
Results show that, the highest rate of germination came from seeds that were exposed to scarification
treatment for 12 hours (SE12) day length treatment which has high significance differences between
treatments.

Research findings in this present study, with regards to the effect of scarification and day length on
the analysis of variance plant height reveal that, there are significant differences between the plant
heights because the P-value (0.005) is less than the 0.05 level of significance. Similarly, the analysis
of leaf number, fresh and dry weight analysis of variance has no significant differences since the p-
value (7.67E-10, 7.25E-07 and 0.184) are greater than the 0.05 level of significance.
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The results obtained from this study are also in agreement with Bellaloui et al., (2015) who reported
that soybean seed does not have any effect on scarification but does have a high significant effect on
its vegetative growth. Differences between growing seasons for the soybean crops were significant for
the plant height, whereas those leaf numbers, fresh weight and dry weight are not significant since the
p-value is greater than the significant value.

Conclusion

It can be concluded that there is not any effect of scarification on the germination of soybeans, but
there was a significant effect of scarification on the vegetative growth, in which the plants that were
exposed to 12 hours of day and 12 hours of night grew faster than those exposed to 24 hours.

Soybean vegetative growth is affected by some external environmental factors, like temperature and
photoperiodic activities. Late crop planting and non-favorable environmental conditions can have a
negative effect on the growth, development, and yield of the soybean crop. Alterations in photoperiod,
temperature, and rainfall, coupled with a delayed planting date, will affect the vegetative growth of the
soybean crop.

Acknowledgement

The authors are grateful to Yobe State University, Damaturu for the support given to this work.

Conflict of Interest:

The authors declare no conflict of interest.

References

Adedayo AA, Babalola OO (2023). Genomic mechanisms of plant growth-promoting bacteria in the  production
of leguminous crops. Front Genet. 3; 14:1276003. https://doi.org/10.3389

Allagulova CR, Lubyanova AR, Avalbaev AM.(2023). Multiple Ways of Nitric Oxide Production in _Plants and Its
Functional  Activity under  Abiotic  Stress Conditions. Int J Mol Sci. 24(14):11637.
https://doi.org/10.3390/ijms241411637

Awan S A, Khan |, Wang Q, Gao J, Tan X and Yang F (2023). Pre-treatment of melatonin enhances the  seed
germination responses and physiological mechanisms of soybean (Glycine max L.) under abiotic stresses. Front.
Plant Sci. 14:1149873. https://doi.org/10.3389/fpls.2023.1149873

Bellaloui, N., Bruns, H. A., Abbas, H. K., Mengistu, A., Fisher, D. K., & Reddy, K. N. (2015). Agricultural practices
altered soybean seed protein, oil, fatty acids, sugars, and minerals in the Midsouth USA. Frontiers in plant
science, 6, 31. https://doi.org/10.3389/fpls.2015.00031

Bourle, l.and Dean, C. (2006). The timing of development transition in plants. cell.125(4): p655-664.
https://doi.org/10.1016/j.cell.2006.05.005

Cao,J.,Xie, C.,and Hou,Z. (2022).Ecological evaluation of heavy metal pollution in the soil of Pb-zn mines.
Ecotoxicology 31, 259-270. https://doi.org/10.1007/s10646-021-02505-3

Caliskan, S., Arslan, M., Uremis, i., & Caliskan, M. E. (2007). The effects of row spacing on vyield and yield
components of full season and double-cropped soybean. Turkish Journal of Agriculture and Forestry, 31(3), 147-
154. https://journals.tubitak.gov.tr/agriculture/vol31/iss3/1

Chaudhry, S., and Sidhu, G. P. S. (2022). Climate change regulated abiotic stress mechanisms in plants: A
comprehensive review. Plant Cell Rep. 41, 1-31. https://doi.org/10.1007/s00299-021-02759-5

Desai, J. S., Lawas, L. M. F., Valente, A. M., Leman, A. R., Grinevich, D. O., Jagadish, S. K., & Doherty, C. J.
(2021). Warm nights disrupt transcriptome rhythms in field-grown rice panicles. Proceedings of the National
Academy of Sciences, 118(25), €2025899118. https://doi.org/10.1073/pnas.2025899118

Guo, X., Shao, X., Trishna, S. M., Marinova, D., and Hossain, A. (2021). “Soybeans consumption and production
in China: Sustainability perspective,” in Research anthology on food waste reduction and alternative diets for food
and nutrition security (Hershey, PA: IGI Global), 1256-1275.

Imran, M. AagilKhan, M.,Shahzad, R., Bilal,S..Khan, M., Yun, B.-W (2021). Melatonin ameliorates
thermotolerance in soybean seedling through balancing redox homeostasis and modulating antioxidant defense,
phytohormones and polyamines biosynthesis. Molecules 26, 5116. https://doi.org/10.3390/molecules26175116

87


https://doi.org/10.3389
https://pubmed.ncbi.nlm.nih.gov/37511393/
https://pubmed.ncbi.nlm.nih.gov/37511393/
https://doi.org/10.3390/ijms241411637
https://doi.org/10.3389/fpls.2023.1149873
https://doi.org/10.3389/fpls.2015.00031
https://doi.org/10.1016/j.cell.2006.05.005
https://doi.org/10.1007/s10646-021-02505-3
https://journals.tubitak.gov.tr/agriculture/vol31/iss3/1
https://doi.org/10.1007/s00299-021-02759-5
https://doi.org/10.1073/pnas.2025899118
https://doi.org/10.3390/molecules26175116

Nuhu &Saidu
Int J Adv Life Sci Res. Volume 7(1)82-88

Kopecka R, Kameniarova M, Cerny M, Brzobohaty B, Novak J.(2023). Abiotic Stress in Crop Production. Int J
Mol Sci. 24(7):6603. https://doi.org/10.3390/ijms24076603

Khan, M., Ali, S., Al Azzawi, T. N. I, Saqib, S., Ullah, F., Ayaz, A., et al. (2023). The key roles of ROS and RNS
as a signaling molecule in plant—-microbe interactions. Antioxidants 12, 268.
https://doi.org10.3390/antiox12020268

Manafi, H., Baninasab, B., Gholami, M., Talebi, M., and Khanizadeh, S. (2022). Exogenous melatonin alleviates
heat-induced oxidative damage in strawberry (Fragariax ananassa duch. cv. ventana) plant. J. Plant Growth
Regul. 41, 52—-64. https://doi.org/10.1007/s00344-020-10279-x

Mushtaq, N., Igbal, S., Hayat, F., Raziq, A., Ayaz, A., and Zaman, W. (2022). Melatonin in micro-tom tomato:
Improved drought tolerance via the regulation of the photosynthetic apparatus, membrane stability,
osmoprotectants, and root system. Life 12, 1922. https://doi.org/10.3390/life12111922

Ort, N. W., Morrison, M. J., Cober, E. R., Samanfar, B., & Lawley, Y. E. (2022). Photoperiod affects node
appearance rate and flowering in early maturing soybean. Plants, 11(7),871.
https://doi.org/10.3390/plants11070871

Raza, A., Charagh, S., Garcia-Caparrés, P., Rahman, M. A., Ogwugwa, V. H., Saeed, F (2022). Melatonin-
mediated temperature stress tolerance in plants.GM Crops Food 13, 196-217.
https://doi.org/10.1080/21645698.2022.2106111

Wei, J., Liang, J., Liu, D., Liu, Y., Liu, G., and Wei, S. (2022). Melatonin-induced physiology and transcriptome
changes in banana seedlings under salt stress conditions. Front. Plant Sci. 13. https:10.3389/fpls.2022.938262

Siamabele, B. (2021). The significance of soybean production in the face of changing climates in Africa. Cogent
Food Agric. 7 (1), 1933745. https://doi.org/10.1080/23311932.2021.1933745

Srikanth, A., & Schmid, M. (2011). Regulation of flowering time: all roads lead to Rome. Cellular and molecular
life sciences, 68, 2013-2037. https://doi.org/10.1007/s00018-011-0673-y

Wang, X., Zhou, P., Huang, R., Zhang, J., & Ouyang, X. (2021). A daylength recognition model of photoperiodic
flowering. Frontiers in Plant Science, 12, 778515. https://doi.org/10.3389/fpls.2021.778515

Zeevaart, J. A. (2006). Florigen coming of age after 70 years. The Plant Cell, 18(8), 1783-1789.
https://doi.org/10.1105/tpc.106.043513

Zeng, H., Liu, M., Wang, X., Liu, L., Wu, H., Chen, X., et al. (2022). Seed-soaking with melatonin for the
improvement of seed germination, seedling growth, and the antioxidant defense system under flooding stress.
Agronomy 12, 1918. https://doi.org/10.3390/agronomy12081918

Zhao, J., Wang, C., Shi, X,, Bo, X, Li, S., Shang, M., et al. (2021). Modeling climatically suitable areas for
soybean and their shifts across China. Agric. Syst. 192, 103205. https://doi.org/10.1016/j.agsy.2021.103205

Zong, W., Ren, D., Huang, M., Sun, K., Feng, J., Zhao, J., & Guo, J. (2021). Strong photoperiod sensitivity is
controlled by cooperation and competition among Hd1, Ghd7 and DTH8 in rice heading. New Phytologist, 229(3),
1635-1649. https://doi.org/10.1111/nph.16946

Yurkov AP, Afonin AM, Kryukov AA, Gorbunova AO, Kudryashova TR, Kovalchuk Al, Gorenkova Al, Bogdanova
EM, Kosulnikov YV, Laktionov YV, Kozhemyakov AP, Romanyuk DA, Zhukov VA, Puzanskiy RK, Mikhailova YV,
Yemelyanov VV, Shishova MF. (2023). The Effects of Rhizophagus irregularis Inoculation on Transcriptome of
Medicago lupulina Leaves at Early Vegetative and Flowering Stages of Plant Development. Plants (Basel).
12(20):3580. https://doi.org/10.3390/plants12203580

88


https://doi.org/10.3390/ijms24076603
https://doi.org10.3390/antiox12020268
https://doi.org/10.1007/s00344-020-10279-x
https://doi.org/10.3390/life12111922
https://doi.org/10.3390/plants11070871
https://doi.org/10.1080/21645698.2022.2106111
https://doi.org/10.1080/23311932.2021.1933745
https://doi.org/10.1007/s00018-011-0673-y
https://doi.org/10.3389/fpls.2021.778515
https://doi.org/10.1105/tpc.106.043513
https://doi.org/10.3390/agronomy12081918
https://doi.org/10.1016/j.agsy.2021.103205
https://doi.org/10.1111/nph.16946
https://doi.org/10.3390/plants12203580

