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Seed Pretreatment and Germination Rates of Parkia biglobosa


Abstract

Parkia biglobosa (African locust bean) is a multipurpose leguminous tree of significant ecological, nutritional, and economic value in sub-Saharan Africa. However, its propagation is limited by seed dormancy attributed to a hard seed coat. Aim: This study investigated the effects of different pretreatment methods on the germination and early seedling growth of P. biglobosa. Place and duration: The study was carried out under the Department of Forestry and Wood Science of the Njala University, Sothern Sierra Leone. It took a total of 8weeks to observe seed germination and field data recording. Methodology: Seeds were subjected to four treatments: physical scarification with sandpaper (T1), soaking in hot water (T2), soaking in water at room temperature (T3), and untreated control (T0). A total of 400 seeds (100 per treatment) were sown in a randomized complete block design using loamy soil and river sand in equal proportion. Over an eight-week observation period, germination rates, emergence rates (ER), and emergence rate indices (ERI) were recorded and analyzed using chi-square tests.Results: The results revealed that scarified seeds (T1) had the highest germination rate (75%), followed by room-temperature-soaked seeds (T3) at 64%, control (T0) at 50%, and hot water-treated seeds (T2) at 27%. Although T1 showed the highest ER, T3 recorded the highest ERI (32.92), indicating faster and more uniform early seedling emergence. Statistical analysis confirmed a significant association between pretreatment type and germination outcome (χ² = 51.75, p < 0.001). Conclusion: The findings suggest that physical scarification and soaking in water at room temperature are effective, low-cost methods for overcoming seed dormancy in P. biglobosa, while hot water treatment may negatively affect seed viability.
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INTRODUCTION
Parkia biglobosa (Jacq.) R. Br. ex G. Don, commonly known as the African locust bean tree, monkey cutlass tree, or fern tree, is a perennial leguminous species from the subfamily Mimosoideae and family Fabaceae. Native to West and Central Africa, it is widely distributed across the Sahelo-Sudanian zone. [1]. This resourceful tree is commonly found in West African countries like, Senegal, the Gambia, Guinea-Bissau, Guinea, Sierra Leone, Mali, Côte d’Ivoire, Burkina Faso, Ghana, Togo, Benin, Niger, Nigeria, Cameroon, and Chad. It also found in the Central African Republic, the Democratic Republic of Congo, Sudan, and Uganda. [2].
In Sierra Leone, it is primarily found in the northern region, where savannah grasslands are more widespread. Parkia biglobosais valued for its nutritional, medicinal, cultural, economic, and magico-therapeutic uses. [3]. It’s most notable contribution is as a food source, particularly during food shortages and droughts. [4]. P. biglobosa is often used in preparing several delicacies in Sierra Leone, for instance ogrie, this ingredient complements the cooking of native vegetables like potato leaves, cassava leaves, and krain krain. In the Northern region of the country, the powder is also mixed with sugar and milk to make a simple, nutritious porridge. It is also locally believed to be of high nutritional, medicinal and economic importance. The seeds, rich in protein and other beneficial compounds, play a key role in food security and poverty reduction. [5]. Beyond food, P. biglobosa provides various non-timber forest products. It supports beekeeping by producing abundant pollen and nectar and contributes to ecological services such as carbon sequestration, soil fertility through leaf fall, and microclimate regulation. It also serves as an effective windbreak and shade tree. [6]. the seeds are large, brown, and smooth, with an average weight of 0.26 g. They have a hard, thick testa and large cotyledons, which make up about 70% of the seed’s weight. [7]. this tough coating protects them from harsh savannah conditions such as drought, high temperatures, and digestion by animals. [8]. Propagation of Parkia seeds often require pretreatment which involves a series of procedures designed to enhance seed readiness for sowing and germination. Seed pretreatment help simulate the conditions recommended for optimal germination, through breaking of dormancy, and hence shortening germination time.  Parkia biglobosa seeds exhibit exogenous dormancy caused by a hard seed coat that restricts water and gas permeability, mechanical expansion, and embryo development [9]. This dormancy hinders rapid and uniform germination at the nursery stage, contributing to the depletion of natural populations and the erosion of genetic diversity. Seed dormancy in P. biglobosa is primarily due to physical barriers such as an impermeable seed coat, mechanical resistance, and, in some cases, embryo immaturity. Overcoming this dormancy is essential for successful seedling production and plantation establishment of the species. Germination is one of the most critical stages in a plant’s life cycle, as it directly impacts the success of afforestation and reforestation programs [10]. This study, therefore, aims to examine the effects of various pre-treatment methods on breaking seed dormancy and enhancing germination and early seedling growth of P. biglobosa, focusing on growth parameters such as height, collar diameter, and number of leaves after pretreatment.
MATERIALS AND METHODS 
Study Site Description
The study was carried out under the Department of Forestry and Wood Science of the Njala University, Sothern Sierra Leone. The Njala Campus is situated on the banks of the River Taia, approximately 125 miles east of Freetown. The university main campus is located at 8°06'38"N 12°04'30"W, about seven (7) miles from Tiama junction. Taiama is the chiefdom headquarter, of Kori Chiefdom, which hosts the university. The predominant livelihood of Kori chiefdom population is farming.
Seeds of Parkia biglobosa were sourced from farming communities in Yonibana Chiefdom, Tonkolili District, in the Northern Region of Sierra Leone. The materials used for data collection included loamy soil, river sand, sandpaper, polypots, hot and cold water, and stationeries. the choice of treatments was informed by the researchers’ quest to ensure ease of replicability of the most suitable treatment by indigene whose livelihood solely or partialy depend on the cultivation of P. biglobosa.



Field Experiment 
The potting mixture was prepared in an equal (50%:50%) ratio of loamy soil and river sand. The mixture was placed into polypots which were perforated to ensure proper drainage of excess water during watering. Pretreated seeds were randomly assigned to each polypot and sown at a depth of 2 cm, then covered with an additional 1 cm layer of soil. A total of one hundred seeds were sown per treatment, at the rate of one seed per polypot. The polypots were positioned in areas with partial sunlight to maintain the warmth necessary for seed germination. Each batch of treatment was clearly labeled for ease of identification. Watering was carried out twice daily (morning and evening) using watering can, to maintain adequate soil moisture. Germination was closely monitored, and following sprouting, seedlings were observed over a period of 8 weeks to evaluate treatment effects. Spouted seeds (seedlings) were observed weekly and data collected as germination and emergency rates
Description of Pretreatments
Treatment 0: Untreated Seeds (Control)
This is the control treatment. None of the above, or any other treatment was given to the seeds sown for the control treatment.
Treatment 1: Scarification
Both sides of each seed were gently rubbed over a sheet of sandpaper to slightly scrape the seed coat in a way that ensures that the inner embryo is not affected or exposed. This activity was carried out to meet up with the timing of treatments 2 and 3.
Treatment 2: Hot (boiled) Water
Seeds were poured into a cup containing freshly boiled water, after which the cup was covered to conserve heat and allowed to cool over a period of twelve hours.
Treatment 3: Water at Room Temperature
Seeds were poured into a cup containing water at room temperature, and left for a period of twelve hours.
N.B.: Treatments 2 and 3 were carried out at the same time.
Plot design and Seed Sowing:
At the expiration of the twelve-hour treatment duration for treatments 2 and 3, seeds for each treatment were sown in already prepared polypots, as described earlier. The treatment was laid out in a Complete Block Randomized Design (RCBD)
Data Collection 
Data were collected from the first sight of germination, and this continued over a period of eight (8) weeks for each treatment.  Daily observations were made to track germination and it continued until no further germination was observed. 
Data Analysis 
Data on germination was analyzed to compute the germination percentage which is calculated using the formulary below.....
Germination % = Number of germinated seed x 100
         Number of seeds sown 
The data was further analyzed using Chi-square test of independence
RESULT AND DISCUSSION
Seed germination begins with a rapid uptake of water, which triggers metabolic processes that culminate in the first visible sign of germination the emergence of the radicle. [11]

Germination Rate:
At the end of eight weeks, out of the 100 seeds sown for each pre-treatment method, the scarified seeds exhibited the highest germination potential at (75%). This was followed by Water at Room Temperature (64%), untreated seeds (50%), and hot water (27%), (Table 1).
As indicated on Table 1, the result showed that T1 germinated better that all other pretreatments under investigation. This is believed to be as a result of ease of moisture permeability through seed coats of scarified seeds, as against those of non-scarified seeds. This research is consistent with finding by [12] and[ 13].

Table 1: Germination Rate of P. biglobosa seeds for each Treatment

	Treatment
	No. of seed sown

	Number of Germinated Seeds

	Germination Rate
(%)

	[bookmark: _Hlk208316538]T0: Untreated seeds (Control)
	100 
	50
	50

	[bookmark: _Hlk208316490]T1: Scarified Seeds
	100 
	75
	75

	T2: Hot water
	100 
	27
	27

	T3: Water at Room Temperature
	100 
	64
	64



Emergence Rate (ER) and Emergence Rate Indices (ERI) for all Treatments
As indicated on Table 2, the emergence rate (ER) and emergence rate index (ER1) were also determined with untreated seeds having the highest of 50 ER, 23.17 ER1 and seeds treated by physical scarification had 75 ER and 30.02 ER1, those treated with hot water had 27 ER and 14.88 ER1, finally seeds treated with water at room temperature had 64 ER and 32.92 ER1. This result implies that the scarified seeds exhibited higher emergence rate than those with other treatments. However, the results further showed that seeds treated with water at room temperature had higher emergence rate index than the scarified seeds, this is indicative of the fact that seeds treated with water at room temperature emerged faster and more uniformly in the early days of germination. The contrast in emergence rate indices between scarified seeds (T1) and seeds treated with water at room temperature (T3), could have resulted from possible damage to some T1 seeds, which could have exposed the embryo and affected germination, or some of the seeds were less viable. on the other hand, it could be that some of the T3 were inherently more viable that the T1, even though, they were seeds from the same cohort.
On the other hand, results obtained for T2 exhibiting least performance could be as a result of a possible destruction of seeds embryo as a result of heat from the boiled water. This result is consistent with finding of [14] who Confirmed that optimal germination occurred when seeds were treated with water around 80°C, and [15] who Found that seeds exposed to extremely hot water for longer than recommended durations had lower germination percentages due to embryo injury.

Table 2: Emergence rate (ER) and Emergence rate Indices (ERI) for Each Treatment

	Seed Germination Parameter
	T0
	T1
	T2
	T3

	ER
	50
	75
	27
	64

	ERI
	23.17
	30.02
	14.88
	32.92




Effects of Pretreatments on P. biglobosa Seeds Germination Rate
Table 3 shows evidence of the effects of the pretreatment methods of germination of seeds of Parkia biglobosa that were from the same cohort of seeds, pretreated at the same time and subjected to the same nursing conditions. The Chi-square value obtained was at P-value < 0.001. This result implies that there is a statistically significant association between treatment and seed germination outcome. This means that this type of pretreatment affects germination rates.


Table 3: Effects of Pretreatments on P. biglobosa seed Germination Rate

	Treatment
	To
	T1
	T2
	T3

	No of seed Sown
	100 
	100 
	100 
	100 

	Germinated seeds
	50
	75
	27
	64

	Non germinated seed
	50
	25
	73
	36




Chi-square statistic = 51.75 (P-value < 0.001) 
Conclusion
The following conclusions are hereby drawn, in line with research findings
· Physically scarified seeds of Parkia biglobosa exhibit higher germination rate that non-physically scarified seeds.
·  Both physically scarified seeds of Parkia biglobosa and non-physically scarified seeds may exhibit relatively high germination rate index, with the exception of seeds pretreated with hot (boiled) water within and extended timeline (beyond a few minutes). 
· There is a statistically significant association between pretreatment and seed germination outcome in Parkia biglobosa. Physical seed scarification and soaking in water at room temperature are the best pretreatment methods for Parkia biglobosa seeds.
Recommendation:
· It is recommended that physical scarification method of seeds pretreatment is the best to obtaining highest germination rates.
·  Pretreatment with hot (boiled) water may be avoided to reduce risk of seed embryo destruction due to excessive heat.
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