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Effect of Storage Humidity on Seed Longevity 
and Sowing Depth on Seed Germination of 

Prosopsis africana (Guill and Perr.) Taub

This paper discusses the effect of relative humidity during storage on seed 
longevity and sowing depth on germination of Prosopsis africana (Guill and Perr.) 
Taub seeds. Freshly collected and two-years old seeds were used for this experi­
ment. Six levels of relative humidity (RH) values ranging from 22 and 100% were 
obtained by using water and saturated solutions of some chemicals in closed 
chambers at a temperature of 28 - 30°C. Sundrying did not change the initial 
moisture contents of fresh seed, while RH of 0 - 22% and 72.5 - 100% degraded the 
seeds resulting in a rapid loss of viability. Complete loss of viability occurred within 
18-21 months at low RH regimes and 9-15 months at high RH regimes. Germination 
and emergence of seedlings were significantly favoured when seeds were sown at 
a sowing depth range of 2.6 cm.
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Introduction

Materials and methods
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Collection, seed processing and determination 
of moisture content

Dried pods of P. africana were collected di­
rectly from underneath the diffuse tree stands

after fruit fall in February, 1993. The place of 
collection was part of the savanna forest within 
the Campus of the University of Ilorin (8.32° N 
and 4.34° E) Nigeria. The methodology by FAO 
(1975) was adopted in processing the seeds. Ex­
tracted seeds were sundried for seven days so as to 
simulate the drying conditions for seeds under 
natural tropical environment. The temperature 
range of the environment was 30 - 34°C. The pods 
from which the seeds extracted were already dried 
and it was possible that the moisture contents of 
seeds would have been reduced to the optimum. 
Further sundrying was necessary to be sure that 
the moisture content was controlled to the opti­
mum. Moisture contents of seeds were determined 
following Justice (1972).

Preparation of saturated solution for various 
relative humidity (RH) values.

Saturated solutions as suggested by Winston 
and Bates (1960) for the required RH in closed 
spaces at 28 - 30°C were prepared. Six values 
covering low and high RH of 22 - 100% were 
chosen and prepared with sodium nitrate (72.5% 
RH), calcium chloride (62% RH), lead nitrate + 
sodium nitrate (52.5% RH), ammonium nitrate + 
sodium nitrate (47% RH) and potassium acetate 
(22% RH). Distilled water was used to give 100% 
RH.

Seed storage, dormancy treatment and germina­
tion trials

Seeds were stored in desiccators in which the 
RH values are attained. All the desiccators were 
kept at 28 + 1°C. Seeds were pre-treated to release 
dormancy by subjecting them to concentrated 
sulphuric acid according to the methods of 
Agboola and Etejere (1991 b). Viability tests were 
performed using the tetrazolium chloride method 
of Moore (1973), while germination tests were

Prosopsis africana (Guill and Perr.) Taub is a 
leguminous tree. It is wild in the savanna regions 
of West Africa (Keay et al. 1964). In Nigeria, 
P. africana has been categorised as a 'lost', wild and 
endangered tree crop, and is threatened by extinc­
tion (Okafor 1993; Odunfa 1993). Tire seeds of 
P. africana are used by the natives in Nigeria to 
prepare "Okpehe", a fermented spice or soup 
condiment known for its high protein and fatty 
acid content (Sanni et al. 1993 a and b). The roots 
are used by the Yoruba tribe of the south -western 
part of Nigeria to prevenat tooth and gum decay. 
The hard wood gives good furniture, hoes, bows, 
pestles and mortars.

This important tree faces the regular savanna 
annual bush burning, exploitation and deforesta­
tion with reckless abandon and total disregard for 
replanting and reforestation (Beets 1989). This 
problem is compounded by is seed dormancy 
problems due to hard seed coat. Another problem 
is the inability of collected seeds to retain their 
viability while in storage (Olatoye 1968).

The cause of loss of viability in seeds has been 
studied by many workers (Harrington 1972; 
Agboola and Etejere 1991 a). This study aimed to 
investigate the effect of varying relative humidities 
and sowing depth on the longevity and germina­
tion of P. africana seeds. The results will serve as 
useful information on relative humidity values of 
seeds for storage without loss of viability, and 
sowing depth in of the seeds during planting.
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The moisture content of seeds from fresh dry 
pods was 32.4% compared to 31.20% from sundried 
seeds. Hence, the moisture content of seeds pre­
pared from fresh dried pods showed no signifi­
cant difference from those sundried for seven 
days. It was observed that viability was signifi­
cantly high (75 - 82%) when seeds were stored at 
47 or 52.5% RH for 24 months (Figure 1). In the first 
12 months of storage, seeds showed 62 - 78% 
germination under RH of 52.5 - 62% (Figure 1). 
More than 50% loss in viability was recorded 
within 3-6 months when seeds were stored under

carried out in petri dishes according to the method 
of Agboola and Etejere (1991 b). Germination tri­
als were carried out in five replicates using 25 
seeds per replicate monthly for 24 months. All 
germination data inpercentages were transformed 
to Arc sine square root and subjected to analysis of 
variance while the means compared by LSD test at 
P = 0.05

• 100% 
A 72.5% 
■ 62% 
□ 52.5% 
A 47% 
O 22%

Effect of depth of sowing on seed germination

Twenty five seeds (already treated for dor­
mancy) were sown (for a single depth regime) in 
sieved sterilized loamy soil contained in black 
polythene bags atsix differentsoil depths of 0-2,2- 
4, 5-6, 7-8, 9-10 and 11-15 cm. Soil depth was 
determined by placing a meter rule in the bags and 
measurement taken from the surface. Seeds were 
watered every two days. Five replicates of the set 
up were made. The experimental design was a 
complete randomized block one. Seedlings were 
counted and removed at daily intervals. 
Ungerminated seeds were dug up and tested for 
viability with triphenyl tetrazolium solution.

Figure 1 : Percentage germination of seeds of 
Prosopsis africana stored at various rela­
tive humidity values at28 -30°C. Each 
point is a mean of five replicates. LSDT 
at P = 0.05 is indicated.
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RH of 72.5 and 100% (Figure 1). It was observed 
that high RH of 72.5 and 100% and low RH of 22% 
did not favour longevity of P. africnna seeds. For 
instance at RH of 22% complete loss of viability 
occurred about 18-21 months of storage (Figure 1) 
While at high RH of 72.5 - 100% complete loss of 
viability occurred within 9-15 months of storage. 
The tetrazolium test showed that all the 
ungerminated seeds from stored ones were no 
longer viable.
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Days 
(replications)

1.3822
4.6312
1.6654
7.1788

0.2764
0.9262
0.0466

*5.93
*19.88

Ftab
(0.05)

5
5

25
35

The seeds of P. africana had dried to almost 
constant moisture content while still within the 
dry pods before and after fruit fall. This might 
have accounted for the negligible difference in 
moisture contents observed in the extracted and 
sundried seeds. One of the two main factors influ­
encing seed longevity is seed moisture content 
(Harrington 1972).

The viability of most of the seeds was main­
tained for 24 months when stored under RH

Results indicated that germination of the scari­
fied seeds of P. africana was enhanced when they 
were sown in the soil to a depth range of 2-4 (52%), 
and 5-6 (42%) cm. For example about 80-100% 
emergence was achieved within 4-5 days when 
the seed were planted at these soil depth range 
(Table 1). The percentage of germination was 
significantly affected when the seeds were sown 
in the soil depth range of 0 - 2 and 9 -15 cm. For 
example about 10-40% germination was observed 
within 4-6 days of planting the seeds in soil depth 
at 0 - 2 and 9 -15 cm (Table 1).

0
0

30
80

100
100
52

0
0
0

55
70
90
36

0
0
0

30
40
40
18

Table 1: The effect of soil depth on the germination of seeds of Prosopsis africana 
(Data are means of 5 replicates)

Percentage of germination 

Soil depth range (cm) 

5-6

0
0
0
0
0

10
1.7

1
2
3

4
5
6
Mean

0

0

0

30

34
34
16

0
0
0

70
84

100
42

16e 1.7f

Treatment
Blocks
Error
Total

LSD Value (0.05) = 0.26. Treatment means comparison : 52a 42b 36c 18d

Table 2: ANOVA table for the effect of soil depth on the germination of Prosopsis africana seeds.
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Seed germination and of seedling emergence 
were significantly favoured when seeds were 
planted in soil depth range of 2 - 6 cm (Table 1). 
This study indicates that one of the factors militat­
ing against the successful seed germination in the 
tropical savanna is soil depth and litter in which 
the dropped seeds and fruits are buried. The cover 
of soil may debar some of the germination require­
ments such as light, O2 etc., from getting to the 
seeds below the thick soil layer. Hence viable seeds 
may not germinate. However, the photon flux 
reaching the forest floor generates heat and hence 
may stimulate germination of the seeds there. 
Moreover seeds and pods not buried at all are at 
the mercy of the bush fire during the annual sa­
vanna bush burning.
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values of 47 - 52.5% at 28-30°C. Viability was 
easily lost within 9 -15 months when seeds were 
stored between 22% and 72.5-100%. Halder and 
Gupta (1980) also made similar observation, while 
working on the effect of storage conditions on 
germination and internal biochemical changes in 
sunflower seeds in high and low relative humid­
ity. The result of this study also agrees with seed 
germination of some tropical forest tree species 
(Agboola and Etejere 1991a).

The results of this work supports the occur­
rence of diffuse P. africana stands in the savanna 
regions in Nigeria, where RH values are always 
low for most of the year. Maguire (1980) is of the 
opinion that changes in enzyme activities occur 
in storage that affect seed viability. The 
dehydrogenates and specific enzymes involved 
in respiratory function decline in storage while 
hydrolytic enzymes tend to increase in activity 
reflecting possible membrane deterioration.
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