
Tanzania Journal of Forestry and Nature Conservation, Vol 92, No. 1 (2023) pp 202-213 

 

202 

 

Effects of Different Pre-Sowing Treatments on Germination of Pericopsis 

angolensis seeds of Tabora Miombo Woodlands, Tanzania 

 

1Y.S. Mbailwa, 1S.A.O. Chamshama, 2B.A. Mwendwa, and 1 J.N. Mwambusi 
 

1Department of Ecosystems and Conservation,  

Sokoine University of Agriculture,  

Morogoro, Tanzania 

2Department of Research, Publications and Consultancy,  

Institute of Adult Education,  

Dar es Salaam, Tanzania 

Correspondence: ys.mbailwa@gmail.com 

 

ABSTRACT 

Pericopsis angolensis species survival is 

reported to be low in nurseries. Given the 

high dormancy tendency of Legume family, 

it is speculated that, pre-sowing treatment of 

Perocopsis angolensis seeds may result in 

improved germinability. Different attempts 

of breaking the dormancy to enhance 

germination have been done. However, the 

difference in environmental conditions - soil 

pH, temperature, and water availability - 

which parental plants experienced during 

their growth and seed maturation, have an 

impact on seed germination patterns. This 

study assessed the effects of pretreatments 

(soaking in cold and boiling water at 

different time intervals) on the germination 

of Pericopsis angolensis seeds collected in 

Tabora, Tanzania. Analysis of Variance 

(ANOVA) was done to show differences in 

seed germination parameters under different 

pretreatments. Results show that, there was 

significant (P<0.001) difference in 

germination parameters between the control 

and pretreated seeds except for the Mean 

Germination Time (P>0.05). The highest 

Germination Value, Germination Percent 

and Germination Capacity were found under 

control. The findings prove that pretreating 

Pericopsis angolensis seeds by soaking in 

cold and hot water have no additional effect 

on germination. Thus, the study suggests that 

the restoration of the forests using Pericopsis 

angolensis species can be achieved even 

without seed pretreatments. 

Keywords: Seed pre-sowing treatments - 

Germination Parameters - Pericopsis 

angolensis - Miombo woodlands. 

 

INTRODUCTION 

Miombo woodland ecosystem forms an 

extensive range of tropical deciduous 

woodland in Africa, covering an area of 

approximately 2.7 million km2 in Southern, 

Central, and Eastern Africa (Timberlake et 

al. 2020, Mgumia 2017, Shirima et al. 2011).  

The ecosystem supports unique and rich flora 

dominated by tree species in the family 

Leguminosae, subfamily Caesalpinioideae, 

with genera of Brachystegia, Julbernardia, 

and Isoberlinia (Mgumia, 2017).  Miombo 

woodlands support millions of rural and 

urban dwellers, with the majority of them 

relying on miombo wood, fuelwood, 

traditional medicines, food and charcoal as a 

source of energy (Mgumia et al. 2017, Njana 

et al. 2013, Dewees et al. 2010, Frost, 1996). 

Majority of the neighboring communities 

contribute to the problems of 

overexploitation when extracting potential 

resources from Miombo woodlands, through 

conversion of woodlands to farmland, 

seasonal forest fires, and livestock grazing 

(Campbell et al. 2007, Fors 2002, Campbell 

1996).  It is through this nexus of concerns 

that knowledge about the ability of the trees 
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to regenerate, succession, and re-colonize 

degraded areas is of particular importance.   

Germination of seeds is among the 

biodiversity restoration and conservation 

methods that have saved many threatened 

indigenous plant species worldwide 

(Vodouhè et al. 2011) through  propagation 

of seeds for mass production.  However, 

seeds of many native species in Miombo 

woodlands are difficult to regenerate 

naturally (Luna et al. 2011).  This may be due 

to  suffering from intense seed latency, which 

may be due to undeveloped embryo, and 

impermeable thick seed coat which resist the 

growth of the embryo (Amoakoh et al. 

2017).  This is considered the main problem 

in establishing forests of legume species 

which makes them hard to germinate (Opoku 

et al. 2018).  Different approaches of 

breaking seed dormancy in order to enhance 

germination rate and increase the 

germination process have been suggested by 

many authors (Bano et al. 2021; 

Nourmohammadi et al. 2019, Airi et al. 

2009). However, the conditions necessary to 

allow seeds to break dormancy and 

germinate easily varies among family 

members, species or among seed sources of 

the same species.  For example; Acacia 

nilotica and Leucaena leucocephala , require 

hot water soaking before germinating while 

Brachystegia spiciformis does not need 

pretreatment (PROTA, 2022).   

Pericopsis angolensis (Baker) Meeuwen 

belongs to the Fabaceae/Leguminosea family 

found in Miombo woodlands (Deklerck et al. 

2017).  The species is highly useful for 

firewood, timber, charcoal making 

(Manyanda et al. 2020), carvings (Frost, 

1996) and has long been used as a medicinal 

plant; where leaves, bark and roots are 

commonly used to cure ailments such as; 

diarrhea (Chingwaru et al. 2019). However, 

little is documented about the germination 

performance of Pericopsis angolensis seeds 

in nurseries. Pericopsis angolensis survival 

is reported to be extremely low in a study by 

Vyamana et al. (2007), that attempted to test 

the effect of nursery practices on seedling 

survival of five selected Miombo species.  

Moreover, given the high dormancy 

tendency of Legume family, it was 

speculated that, pre-sowing treatment of 

Perocopsis angolensis seeds may result in 

improved germinability of the seeds hence 

high performance in the nursery. However, a 

study conducted in Burundi wet Miombo 

woodlands by Nkengurutse et al. (2016), 

found that seed pretreatment such as sulfuric 

acid, scraping, or boiling water on Pericopsis 

angolensis seeds decreased germination 

percentage, demonstrating the absence of 

dormancy.  

In Tanzania on the other hand, where forest 

sector operations are governed by the Forest 

and Beekeeping Division (FBD) through 

Technical Orders, information on plant 

propagation such as seed germination of 

some tree species, including Pericopsis 

angolensis, is lacking (FBD, 2021). Despite, 

the findings by Nkengurutse et al. (2016) that 

Pericopsis angolensis seeds of Burundi wet 

Miombo woodland lack dormancy, the 

environmental conditions that the parental 

plants were exposed to during their growth 

and seed maturation have impacts on the 

seed germination patterns. Depending on the 

species locality, difference in environmental 

factors, such as; soil pH, temperature, and 

water availability, affects the ideal 

conditions for seed germination (Farooq et 

al. 2021, Daddario et al. 2017).  This study, 

therefore sought to evaluate the effects of 

seed pre-sowing treatments on germination 

of Pericopsis angolensis in a laboratory 

setting as for the seeds from Tabora dry 

Miombo woodland. According to research, 

imbibition is the simplest way to increase 

seed germination rates and establishment 

under stressful conditions (Mwami et al. 

2017, Merou et al. 2011, Choudhury et al. 

2009). Mwami et al. (2017) argued that 

water imbibition is crucial for germination 

because it activates enzymes and speeds up 

the metabolism of the starch and protein that 

are stored in the seed. Thus, our study 

evaluated the effects of pre-sowing 

treatments (soaking in normal water at 

different time intervals and hot water) on 
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seed germination of Pericopsis angolensis. 

The study assessed the effects of 

pretreatments (soaking in cold and boiling 

water at different time intervals) on the 

germination of Pericopsis angolensis seeds 

collected in Tabora. 

 

MATERIALS AND METHODS 

The study was conducted as on station 

experiment in the laboratory of Tree Seed 

Production Station (TSPS – TFS) 

Headquarters in December 2021. The station 

is in Morogoro municipality at 6.8278o S and 

37.6591o E with an altitude of 550 m.a.s.l; 3 

km from Msamvu bus stand on the road to 

Dodoma, Tanzania.   

Seed Collection and Sample Preparation 

Seeds of P. angolensis was obtained from 

Shinyanga Tree Seed Centre (STSC) in 

November 2021. The obtained seeds were 

formally collected from the dry Miombo 

woodlands of Tabora, Tanzania. Most of 

Miombo tree species experience fruits and 

seed dispersal in dry season i.e., July – Dec, 

(Campbell, 1996).  Seed sample for 

experiment was drawn from seed-lot storage 

by using Riffle Sample Divider to avoid 

biasness, and enough samples was repacked 

and labeled prior to information available for 

further procedure. 

Experimental Design, Seed Pre-sowing 

Treatments and Germination 

The experiment was laid out using a 

complete randomized block design (CRBD) 

with four (4) replications and five (5) 

pretreatments: T1 = soaking seed in normal 

water (at room temperature = 250C) for 6 

hrs., T2 = soaking seed in normal water for 

12 hrs., T3 = soaking seed in normal water 

for 24 hrs., T4 = soaking seed in boiled water 

till it cools and T0 = untreated seeds.  For T4, 

water was firstly boiled at 100oC and then 

poured into seeds and the seeds were left till 

the water has cooled down to room 

temperature (250C) before sawing. Each 

replicate contained 50 seeds, making a total 

of 200 seeds per pretreatment. Sand was 

sterilized by oven dry method at 180oC for 2 

hrs. prior to seed sowing (Sinegani and 

Hosseinpur, 2010).   

The study was done in a temperature-

controlled Plant Growth Chamber with 

temperatures set at a maximum of 28oC 

during the day and a low of 18oC at night, 

respectively.  The seeds were placed on top 

of sand and arranged in square manner at a 

space of approximately its seed size.  A layer 

of 0.5 cm thick of sand was then used to 

cover the seeds. To maintain adequate 

moisture for germination and seedling 

growth, sawn seeds were watered once a day 

(morning) using watering spray bottle and 

each replicate/germination tray received 200 

ml of distilled water for four weeks (28 

days).   

Data Collection 

The effects of pretreatments on seed 

germination was assessed by counting and 

recording germinated seeds at an interval of 

four (4) days until no further germination 

took place (Likoswe et al. 2008, Msanga, 

1998). There was no more germination after 

four weeks.  A seed was regarded to be 

germinated if there is a visible radicle 

emergence (Tian et al. 2014).  At the end of 

experiment (before termination), 

ungerminated seeds from each treatment 

were tested for viability by cutting test, 

where the seeds with white, firm embryos 

were recorded as viable, while those with 

brownish-yellow, squishy embryos were 

recorded as non-viable (Fan et al. 2016). 

Data Analysis  

To assess the effects of pre-sowing 

treatments on germination of Pericopsis 

angolensis in the laboratory, germination 

parameters under different pre-sowing 

treatment conditions were assessed.  Seed 

germination parameters were firstly 

computed (Table 1) for each seed pre-sowing 

treatment and then, one-way analysis of 

variance (ANOVA) was performed to 

determine treatment effects on seed 

germination. For the germination parameters 

which were significantly different between 
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pre-sowing treatments, a pair-wise test using 

Tukey HSD comparison was done. 

Germination computation was done by 

package “GerminaR” and ANOVA and 

Tukey HSD test were performed by the 

‘stats’ package in the R software (v. 4.1.2). 

 

Table 1: Seed Germination Parameters 

Germination parameter Code  Formula Reference 

Mean Germination Time 

 

MGT 
 MGT =

(n1 x d1 +  n2 x d2 + ⋯  n x dn )

Total number of seeds germinated
 

n = number of germinated seed and 

d = number of days 

(Mojeremane 

et al. 2017) 

Germination Percentage  GP GP =
Germinated seeds (GS)

Total seed sown (TSS)
x100 (Mwendwa et 

al. 2020). 

Germination Index GI GI =
n

d
 

n = number of seedlings emerging on day ‘d’ and d = 

day after planting 

(AOSA, 1983) 

Germination Value GV GV =
∑DGS

N
 X(GP X 10)  

DGS = Daily germination speed 

GP = Germination percentage 

(Djavanshir 

and Pourbeik, 

1976) 

Germination Capacity GC 
GC =

∑GS + ∑Ungerm. sound seeds

Total seeds tested
 𝑥 100 

GS = Germinated seeds 

(Paul, 1972) 

 

 

RESULTS 

Effects of Seed Pre-sowing Treatments  

Mean Germination Time (MGT)  

The germination of Pericospsis angolensis 

seeds started on the fourth and eighth day in 

pretreatments (T0 and T1) and (T2, T3 and 

T4) respectively.  Meanwhile the 

germination was completed on the twelfth 

and sixteenth day in pretreatments (T0, T1, 

T2 and T3) and (T4) respectively. At the end 

of this period, 57.2% of seeds had 

germinated in all pretreatments, while 42.8% 

of the remaining seeds did not germinate.  

The mean germination time (MGT) for 

Pericopsis angolensis seeds was 

approximately 8 days under all pre-sowing 

conditions (Table 2). Moreover, there was no 

significant difference (P > 0.05) in MGT 

between the treatments. 

Table 2: Summary information (Mean ± SD) and post-hoc analysis of mean effects of different 

pre – treatment tests on germination parameters of Pericopsis angolensis seeds 

Treatments MGT 

(days) 

GP  

(%) 

GI (Seeds/day) GV   GC  

(%) 

T0 8 ±0.15(a) 94 ±4.32(a) 5.75±0.20(a) 48 ±4.16(a) 94 ±3.27(a) 

T1 8±0.00(a) 50±3.00(b) 3.04±0.19(b) 13.3±5.50(b) 56±3(b) 

T2 8±0.18(a) 52±2.31(b) 3.25±0.14(b) 16.3±3.83(b) 52±2.31(b) 

T3 8±0.16(a) 44±1.91(c) 2.7±0.09(c) 9.3±3.21(b) 44±1.91(c) 

T4 8±0.07(a) 44±3.46(c) 2.7±0.34(c) 10.3±1.28(b) 44±3.46(c) 

[Difference in letter labels (a, b, c) in a plot shows that there is significance difference among the 

respective pre-treatments and vice-versa.] 

 

Germination Percentage (GP) 

The cumulative germination percent GP of 

Pericopsis angolensis seeds, gradually 

increased from the fourth day (4th) and 

reached its maximum values on the eighth 

(8th) day with the exception of seeds under 

T0 and T1, where the GP slightly increased 

up to the 12th day. During the following days 

(up to the 28th day), the curve was almost 
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constant (Figure 1). There was significant 

difference (F(4,15) = 193.2, P <0.001 ) in GP 

between seeds under control and treated 

seeds, whereas the highest GP (94%) was 

obtained in seeds under control, with lower 

numbers of ungerminated seeds compared to 

most of the treatments. T2 had a germination 

slightly higher (55%) compared to the 

treatments which had < 50%.  Soaking the 

seeds in water did not work well, where seeds 

in both T3 and T4 resulted in lowest GP 

(44%).  However, there was no significant 

difference in GP between T1 and T2 and T3 

and T4 treatments (Fig 1). 

Germination Index (GI)  

Similar to GP, the highest GI values were 

obtained in seeds under control (6 seeds/day) 

compared to other sowing treatments. 

Untreated seeds differed significantly (F (4, 15) 

= 173.9, P< 0.001) from treated seeds while 

Pericopsis angolensis seeds under T1 and T2 

(3 seeds/day) had significantly higher GI 

value (P > 0.05) than T3 and T4 (Figure 2). 

  

Figure 1: The trend cumulative Germination of Pericopsis angolensis seeds under different pre-

sowing treatment conditions 
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Figure 2: Germination index (GI) of Pericopsis angolensis at different pre-sowing treatment 

conditions. [The vertical line outside the box represents the minimum and maximum values. 

Difference in letters (a, b, c) signifies that, GI differs among the specified pre-treatment conditions.] 

 

Germination Value (GV) 

One-way ANOVA of final germination 

showed significant variation in seed GV 

among treatments were significant (F (4, 30) = 

15.52, P < 0.001). Germination value of 

Pericopsis angolensis was approximately 

three times higher under control condition 

(T0) compared to pre-treated seeds. For T0, 

germination value increased significantly up 

to the 12th day (GV = 62) and then started to 

drop on the following days. Meanwhile, the 

remaining pre-treated seeds peaked on the 8th 

day, except for seeds under T1, where the 

GV slightly increased up to the 12th day and 

then decreased (Fig 3). The highest GV in T0 

was followed by  soaking seeds in water for 

a period of 12 hrs (T2). However, difference 

in GV (P > 0.05) among all the pre- treated 

seeds were not significant. 

 

Figure 3: Germination value of Perocopsis angolensis under different pre-sowing treatment 

conditions. [The treatments indicate the difference in soaking (imbibition) period of Pericopsis 

angolensis species]  
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Germination Capacity (GC) 

The highest germination capacity of P. 

angolensis seeds was obtained under control 

condition (T0) (94%), followed by seeds 

soaked in water for a period of 6 hrs. (T1). 

Generally, the mean GC decreased with 

increase in time of imbibition (Table 2).  

There was significant difference between in 

GC between treated and untreated seeds 

(F(4,15) = 224.1, P < 0.001) . The seeds of 

treatment T1 and T2 had the same GC 

(>55%), that were significantly higher than 

(P > 0.05) between T3 and T4 (Fig 5). 

Figure 4: Germination capacity (GC) of P. angolensis seeds under different pre-sowing 

treatments. [The vertical line outside the box represents the minimum and maximum values. 

Difference in letters (a, b, c) signifies that GC differs among the specified pre-treatment conditions.] 

DISCUSSION  

Tropical indigenous tree seeds, especially 

those of Miombo woodlands, are reported to 

have difficulty in germinating due to seed 

dormancy tendencies (Martins et al. 2019, 

Malmer 2007, Msanga 1998). Many seeds 

from legume family species including 

Pericopsis angolensis are reported to have 

physical dormancy (Jaganathan 2020, Mira 

et al. 2017).  As a consequence, different 

seed pre-sowing treatment methods have 

been used to break dormancy and stimulate 

prompt and uniform germination of seeds 

(PROTA 2022, Mojeremane et al. 2017).  

This study found out that all germination pa-

rameters were lower in treated Pericopsis an-

golensis seeds, compared to those under the 

control treatment. The findings are in agree-

ment with Nkengurutse et al. (2016), who 

reported that seeds of some indigenous Faba-

ceae tree species in Burundi wet Miombo 

woodland including Pericopsis angolensis, 

Brachystegia microphylla, Brachystegia uti-

lis, Brachystegia bussei and Julbernardia 

globiflora did not require special germina-

tion condition however the study was testing 

the effects of germination temperature and 

imbibition time on germination.  However, 

despite the effort of National Tree Seed Pro-

gramme and earlier Tanzania Tree Seed 

Agency to conduct germination trials for 

many indigenous tree species including of 

dry Miombo woodlands, the information on 

seed germination of Pericopsis angolensis 

has not been documented in Tanzania (TTSA 

2017, Msanga 2017, Msanga 1998).   

It was also found in this study that, germina-

tion percentage (GP) was highest for un-

treated seeds/control (94%), compared to 
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pre-treated seeds (T1, T2, T3 and T4) (Figure 

1). Observation on germination test revealed 

that any seed pre-sowing treatment of 

Pericopsis angolensis (soaking in tap water 

for 6 hrs, 12 hrs, 24 hrs, and boiling water) 

had lower germination percentage. This indi-

cates that Pericopsis angolensis seeds do not 

need pre-treatment since they might have no 

dormancy (Nkengurutse et al. 2016).   

It was also, observed that both pretreated and 

unpretreated seeds shared the same mean 

germination time/day (MGT); where on day 

8 both seed pre-sowing treatments attained 

higher germination (Table 2). Nevertheless, 

the MGT were not improved by pre-treat-

ment condition of the seed at different dura-

tions implying another proof of absence of 

dormancy of the seed. 

Moreover, results on other germination pa-

rameters including germination capacity 

(GC), germination index (GI) and germina-

tion value (GV) scored higher values in con-

trol/untreated seeds (T0) compared to other 

remaining pretreatments (T1, T2, T3, and 

T4).  There was no significant difference in 

GC of pretreatments T1 and T2 and T3 and 

T4 (Figures 4).  In general, for a seed to acti-

vate the embryo and begin the process of cell 

division, differentiation, and multiplication 

to grow into a seedling, it needs an optimal 

level of moisture rather than fall saturation.  

Sabongari and Aliero (2004), reported that, 

too much soaking time exposure e.g., T3, 

causes seeds to have higher concentrations of 

Carbon dioxide, ethanol, and lactic acids and 

lower levels of Oxygen, which results in poor 

germination.  Moreover, the effect of hot wa-

ter treatment on seed embryo was also re-

ported by (McDonnell et al. 2012, 

Hopkinson and English, 2004) to have nega-

tive effects on germination as happened in 

T4.  The  immersion of seeds in boiling water 

of temperatures above 80oC was reported to  

be too hot water, which could result into  in-

juring or killing of the seed embryo , and re-

sulting in lower GC which is unsound in 

seedlings production (McDonnell et al. 

2012).   

Generally, this study found that, soaking 

time exposure and temperature of water used 

to pretreat seeds have no positive additional 

effect in comparable to untreated seeds. Con-

sidering the same germination time between 

treated seeds and untreated seeds, then pre-

treatment of Pericopsis angolensis seeds by 

soaking in water proves to be unnecessary.  

This is in contrast to several researches 

which argue that species of Fabaceae family 

such as Acacia nilotica, Faidherbia albida, 

Vachellia rehmanniana, Pterocarpus ango-

lensis, Leucaena leucocephala and Dicrosta-

chys cinerea, presents high physical dor-

mancy, and hence requiring pretreatments 

before germinating (Gilani et al. 2019, 

Kheloufi et al. 2018, Mojeremane et al. 

2017, Idu and Omonhinmin 1999, Msanga 

1998).  However, sometimes all viable seeds 

in batch do not germinate at a limited/set pe-

riod of time; some fail due to unforeseen fac-

tors that happen during the process of germi-

nation (Fan et al. 2016, Pace et al. 2016) 

other than dormancy of the seeds. 

 

CONCLUSION AND RECOMMENDA-

TIONS  

Conclusion  

Understanding the ability of the common 

suspected dormant tree seeds, to germinate 

after pre-sowing treatment is of particular 

importance for sustainable forest 

management, including the recovery of the 

desired native species composition.  The 

findings of this study suggest that pre-

treating Pericopsis angolensis by soaking the 

seeds at different time exposure and 

temperature of water have no positive 

additional effect on germination of the seeds. 

This suggests that Pericopsis angolensis 

seed species do not require any pretreatment 

before sowing or planting, implying that they 

have no physical seed dormancy. This is 

different from what has been reported about 

tree seeds from the legume family, having 

hard seed coats and thus being the most 

dormant. Thus, our study provides baseline 

report that the restoration of Miombo 
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woodlands through the use of indigenous 

Pericopsis angolensis species can be easily 

achieved even without seed pre-treatments. 

Recommendations  

In order to ensure sustainable conservation 

and restoration of Miombo woodland are 

successful taking in place in Tanzania the 

government through Tanzania Forest 

Services Agency (TFS), local government 

authorities, communities, and other stake 

holders should establish plantations of native 

tree species including Pericopsis angolensis 

because the seeds do not require pre-sowing 

treatment. However, further studies on field 

performance especially from nursery stage of 

this species should be taken.  
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