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ABSTRACT 
Laboratory and field tests were conducted in 2009 and 2010 cropping seasons under rain-fed conditions in which vigour tests were used to 
rank seed quality and predict field emergence and seed longevity in three Capsicum species (C. chinense, C. frutescens and C. annuum). 
Fresh seeds from mature ripe fruits were extracted from the three species and tested for different seed vigour traits (seedling shoot length, 
seedling root length, seedling vigour index, and among others). Considerable differences in seed vigour traits among the species were 
observed. Standard germination provided a more sensitive parameter in ranking seed lot quality than other tests and provided best 
estimates of field emergence and seed longevity in three Capsicum species. Also germination index predicted field emergence in 2009 and 
2010 especially in C. frutescens than other species. Mean field emergence was generally lower than standard germination in both years 
and the difference varied between species and sowing time. Seedling vigour index, plant height and plant vigour index had positive and 
significant correlations with field emergence in both years. Capsicum chinense had better seed vigour traits compared to other species. 
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INTRODUCTION 
 
Pepper (Capsicum spp.) is one of the most varied and 
widely used foods in the world. From various colours to the 
various tastes, peppers are important spices commodity and 
an integral part of many cuisines. It has been a part of the 
human diet since about 7500BC and has found wide uses 
and acceptance all over the world (MacNeish 1964; Gruben 
et al. 2004; Crosby 2008). Many of the early uses of pepper 
centre on medicinal purposes. Pepper has been credited 
with many numbers of useful cures and treatments, some of 
which are valid and some of which are folklore. Globally, 
pepper production exceeds 14 million metric tons (Kelly 
and Boyhan 2006). However, there is difficulty in obtaining 
proper seedling emergence under low temperature condi-
tions (Pandlta et al. 2007). Several other problems that have 
been observed to affect the production and productivity of 
pepper include insect and disease attacks, low fruit yield, 
poor quality of fruit and seed, poor germination and seed-
ling vigour. There has been much debate over the years as 
to how many species of Capsicum truly existed. The num-
ber fluctuated over the centuries from 1 to 9 (Kelly and 
Boyhan 2006). Pepper seeds do not germinate well unless 
the germination medium is well aerated and drained. 

Seed quality can be defined as a collection of seed pro-
perties, which are considered to be of importance for the 
value of seed for sowing purpose (FAO 1999). In practice, 
the expression seed quality is used loosely to reflect the 
overall value of seed for its intended purpose (Copeland and 
McDonald 1995). Seed quality is a multiple concept com-
prising several components. The components are not of 
equal value nor are their relative importance the same in all 
circumstances (FAO 1999). Thompson (1979) and FAO 
(1999) suggested that these properties included analytical 
purity, species purity, freedom from weeds, variety purity, 
germination capacity, vigour, size, uniformity, health and 
moisture content. 

Seed vigour is not a single measurable property like 
germination but a concept describing seed performance 
associated characteristics (Anonymous 1981). This encom-
passes potential seed performance both in the field and in 
storage (Hampton and Coolbear 1990). ISTA (1993) defined 
seed vigour as “the sum total of those properties of the seed 
which determines the level of activity and performance of 
the seed or seed lot during germination and seed emer-
gence” (Hampton and TeKrony 1995). Woodstock (1969) 
also defined vigour as ‘that condition of active good health 
and natural robustness in seeds which, upon planting per-
mits germination to proceed rapidly under a wide range of 
experimental conditions. 

The objective of standard germination test is to estimate 
the germination potential of a seed lot, which can then in 
turn be used to compare the value of field planting (ISTA 
1999). The methodology of standard germination has been 
refined to high level of reproducibility and reliability; how-
ever, standard germination does not always indicate seed lot 
potential performances, especially if field conditions are 
less than optimal (Hampton and Tekrony 1995). Seed lots 
that do not differ in germination may differ in deterioration 
level (Delouche and Caldwell 1960) and may differ sub-
stantially in field or storage performance (Perry 1980; 
Naylor 1981; Powell and Matthews 1984; Kolasinka et al. 
2000). Seed vigour tests therefore have been proposed to 
detect differences in potential seed lot performances. 

From available literature, little information is available 
on the use of seed vigour tests to rank seed lot quality and 
predict field emergence and seed longevity in these three 
species of Capsicum grown in Nigeria. The result of this 
study would therefore help to determine seed lot quality and 
field emergence using seed vigour test in the various Cap-
sicum species. Germination potential of seed lot can be used 
to compare the quality of different lots and to estimate the 
value of field planting. 

The objectives of this study were; (i) to investigate the 

® 



Seed Science and Biotechnology 5 (1), 25-28 ©2011 Global Science Books 

 

suitability of various laboratory vigour tests for their ability 
to rank quality of three Capsicum species; (ii) to predict 
seedling emergence and potential seed longevity in each of 
the Capsicum species under humid tropical field soil con-
ditions and (iii) to determine the potential seed longevity in 
each of the three Capsicum species using methanol ageing 
test. 

 
MATERIALS AND METHODS 
 
Three Capsicum species (C. frutescens, C. annuum and C. chi-
nense) were utilized for the trial. Seed samples were provided by 
National Horticultural Research Institute (NIHORT) Ibadan. 
Mature ripe fruits of each of the three Capsicum species were 
extracted manually and dried under ambient laboratory conditions. 
Laboratory and field tests were conducted in 2009 and 2010 at the 
Teaching Farms and Seed Laboratory of the Department of Plant 
Breeding and Seed Technology, University of Agriculture, Abeo-
kuta (UNAAB) Ogun State, Nigeria (Lat. 7° 37� N and Long. 3° 
89� E). All seed samples were kept at 18°C before and during trials. 
Land was properly prepared and the field plot was laid in ran-
domized complete block design. Four replicates of 100 seeds were 
sown by hand at a depth of 0.5–1 cm with spacing of about 1cm 
within row and 40 cm between rows. Emergence count started 
when the first seedling was visible and continued at 2-day inter-
vals until no further seedling emerged (ISTA 1995). The plots 
were irrigated daily in the morning. 

Standard Germination - The Petri dish method was used fol-
lowing ISTA (1995) procedure. Four replicates of hundred seeds 
from each lot were planted in moistened filter paper placed in the 
Petri dish and incubated at 25°C in the laboratory. Germination 
counts of normal seedlings started at the fifth day after sowing and 
continued at 2-day intervals till 14 days after planting (DAS). The 
number of normal seedlings was expressed in percentage. 

 
Laboratory and field data collection 
 
Seeds sown were assessed for the following seed quality para-
meters. Parameters i –vi were assessed in the laboratory while vi – 
viii were assessed in the field. 
 
i. Standard germination = 
 
No. of germinated seeds at 14th day after sowing (DAS) × 100 
 No. of seeds sown                          1 
 
ii. Germination index (ISTA 1985; Marli and Santana 2006) 
 
= GI =� (Gt/Tt) 
 
where Gt = germination percentage at 14th day; Tt = day of germi-
nation test 
 
iii. Seedling shoot length: shoot length of five seedlings was mea-
sured in cm on the 14th day (Adebisi et al. 2003). 
 
iv. Seedling root length: root length of five seedlings were mea-
sured in cm on the 14th day. 
 
v. Seedling vigour index (Kim et al. 1994) = % germination × 
plumule length. 
 
vi. Field emergence (FAO 1999) = 
 
Seedling emerged at 14 DAS × 100 

No. of seeds sown       1 
 
vii. Plant height (Adebisi et al. 2006): Plant height of five seed-
lings were measured in cm at 14 DAS. 
 
viii. Plant vigour index (Adebisi et al. 2006) = 
 
Field emergence × plant height 

100 
 

Seed longevity – This was determined using methanol stress 
test of Tiwari and Hariprasad (1997) and Adebisi (2004). Three 
replications of 100 seeds per variety were used in which the seeds 
were first placed in a moist chamber at room temperature for two 
days. They were then soaked in 20% aqueous solution of methanol 
(i.e. 20% methanol to 80% of distilled water) for 2 h followed by 
soaking in distilled water for five minutes. The seeds were kept in 
Petri dishes for germination at 25°C and a germination count was 
taken after seven days to 14 days. This method yields more rapid 
result and hence is recommended in preference to ageing the seeds 
under ambient conditions (Tiwari and Hariprasad 1997). 

 
Data analysis 
 
All data collected were subjected to analysis of variance 
(ANOVA) and means were separated using Tukey’s HSD at P = 
0.05. Arcsine transformation was applied to values in percentages 
before analysis. Simple correlation coefficients were calculated to 
evaluate the associations between laboratory tests and field emer-
gence as well as seed longevity for each species. 
 
RESULTS 
 
The result (Table 1) shows the mean values of seed vigour 
traits evaluated in three Capsicum species in 2009 and 2010. 
From the result, the ranking shows that C. frutescens gave 
the highest standard germination in 2009 and 2010 (80 and 
83%, respectively) compared to two other species except C. 
annuum in 2010 with the value of 80%. 

GI was highest in C. frutescens and C. annuum in 2010 
compared to other species while the lowest germination 
index was recorded in C. chinense and C. annuum in 2009. 
Longest root length was recorded in C. frutescens and C. 
annuum in 2010 compared to other varieties while the shor-
test root length was obtained with C. frutescens in 2009 
(0.70). Seedling vigour was highest in C. frutescens and C. 
chinense in 2010 while others were similar in vigour ran-
king. Capsicum frutescens recorded best field emergence in 
2009 and 2010 as well as C. annuum (76.75%) in 2010. 

Similar trend were observed in the three Capsicum spe-
cies for the plant height and plant vigour index as C. frutes-
cens in 2010 recorded highest value as well as C. annuum 
in both years while the poorest values were recorded in C. 
chinense in 2010. 

Results in Table 2 show correlation coefficients (r) bet-
ween laboratory vigour traits and field emergence of seed 
lots of three Capsicum species tested in 2009 and 2010. For 
C. frutescens species, standard germination, germination 
index and seedling vigour showed a significant positive 
correlation with field emergence in both years. Also root 
length significantly correlated with field emergence in 2010 
but not in 2009. On the other hand, plant height and plant 
vigour index significantly correlated with field emergence 
positively in 2009 but not in 2010. The other laboratory 
tests had no positive or significant correlation with field 
emergence in either year. With respect to C. chinense, only 
standard germination recorded a high and significant posi-
tive correlation with field emergence in both years. For C. 
annuum species only standard germination recorded a 
highly significant positive correlation with field emergence 
in both years while shoot length had negative and signifi-
cant correlation with field emergence in 2009. Similarly 
plant vigour index and plant height also recorded a signifi-
cant positive correlation with field emergence in 2010. 
Seedling vigour was also observed to be significantly cor-
related with field emergence in both years. The other labo-
ratory tests were not correlated with the field emergence in 
either year. However, germination index significantly cor-
related negatively with field emergence in 2010 only. 

Table 3 shows correlation coefficients (r) between labo-
ratory vigour traits and seed longevity test of seed lots for 
three Capsicum species tested in 2009 and 2010. For C. fru-
tescens none of the vigour traits correlated significantly 
with seed longevity in both years, while only seedling 
vigour significantly correlated (positively) with seed lon-
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gevity in C. chinense in 2010. In C. annuum, only standard 
germination was highly significantly and positively cor-
related with seed longevity in 2009. Plant height recorded a 
significant negative correlation with seed longevity in 2009 
but not in 2010. 

 
DISCUSSION 
 
Most pepper seeds are small and some species have dor-
mancy. They are generally difficult to germinate under 
adverse field conditions (Wang et al. 2001). The result of 
the ANOVA indicated that seed vigour traits evaluated sig-
nificantly varied with the three pepper species as well as the 
year of evaluation. This provides opportunity to select spe-
cies with the best seed vigour traits, similar findings were 
observed by Omotosho (2009) in three species of pepper. 

There were considerable differences in seed vigour 
traits among the species probably due to differences in their 
genetic make-up. Also, there were variations in seed vigour 
traits in each of the species between the two years evaluated. 

Field experiments conducted both in 2009 and 2010 
under humid tropical conditions showed that field emer-
gence varied and was substantially lower than standard ger-
mination. This was confirmed in both C. annum and C. fru-
tescens species. Standard germination provided a more sen-
sitive parameter in ranking seed lot quality than other tests 
as it showed a higher correlation with filed emergence than 
did seed longevity tests. In respect to seed vigour ranking 
among the three species in the two years of observation, C. 
frutescens was identified with the highest seed vigour trait 
(seed germination and field emergence) while other species 
recorded variable seed vigour traits under the two years of 
observation. The highest seedling vigour was obtained with 

C. frutescens and C. chinense in 2010 while others were 
similar in vigour ranking. The highest field emergence was 
obtained with C. frutescens in 2009 and 2010 as well as C. 
annum (76-75%) in 2010. 

Also germination index is another sensitive parameter 
in ranking seed lot quality than other tests as it shows sig-
nificant positive correlation with field emergence especially 
in C. frutescens species as it better predicted field emer-
gence for both years than all other tests apart from standard 
germination. 

Since standard germination had positive and significant 
correlation with field emergence in the three pepper species 
(C. frutescens, C. chinense and C. annuum). This implies 
that standard germination can be taken as a reliable pre-
dictor of field emergence in three Capsicum species. 

From this study, it can be concluded that standard ger-
mination, field emergence and seed longevity have the 
potential to be developed as improved vigour tests for ran-
king seed lot quality and predicting field emergence in three 
Capsicum species. 
 
CONCLUSION 
 
Significant differences were recorded among the three spe-
cies of Capsicum in terms of standard germination and field 
emergence. On the other hand most of the tests did not 
show significant difference with seed longevity. Standard 
germination is an important predictor of field emergence 
and seed longevity in Capsicum species. Standard germina-
tion, seedling vigour, plant height, plant vigour index, plant 
height had positive and significant correlation with field 
emergence. Standard germination, seedling vigour index, 
shoot length and plant height had significant positive cor-

Table 1 Mean value of seed quality traits evaluated in three Capsicum species in 2009 and 2010. 
Species Year Standard 

germination 
(%) 

Germination 
index 

Shoot length 
(cm) 

Root length 
(cm) 

Seedling 
vigour index

Field 
emergence 
(%) 

Plant height 
(cm) 

Plant vigour 
index 

C. frutescens 1 80 a 4.38 b 1.925 b 0.700 c 36.78 b 73.50 a 0.525 b 0.387 b 
 2 83 a 11.85 a 2.600 a 3.275 a 58.50 a 78.50 a 0.875 a 0.686 a 
C. chinense 1 66 b 1.88 c 1.350 b 1.150 b 38.35 b 60.75 b 0.650 b 0.395 b 
 2 64 b 4.65 b 1.850 b 1.650 b 36.50 c 61.00 b 0.400 b 0.244 c 
C. annuum 1 54 c 2.05 c  1.525 b 1.075 b 44.38 b 49.50 c 1.050 a 0.520 a 
 2 80 a 11.40 a 2.975 a 3.100 a 54.03 a 76.75 a 0.875 a 0.671 a 
S. E.  5 0.61 0.357 0.387 4.396 5.234 0.138 0.088 

Means followed by the same letter are not significantly different along the column 
S.E.: Standard error 
 

Table 2 Correlation coefficient (r) between laboratory vigour traits and field emergence test of seed lots of the three Capsicum species evaluated in 2009 
and 2010. 

C. frutescens C. chinense C. annuum Seed quality traits 
2009 2010 2009 2010 2009 2010 

Standard Germination 0.948* 0.983* 0.99** 0.99** 0.914** 0.948** 
Germination index 0.949* 0.983* 0.524 -0.231 -0.56 ns -0.499 ns 
Shoot length -0.536 ns 0.146 ns 0.636 -0.639 -0.890* -0.536 ns 
Root length -0.774 0.939* 0.478 0.77 0.028 ns -0.774 ns 
Seedling vigour 0.853* 0.824* 0.733 -0.179 -0.093* -0.853* 
Plant Height 0.809* -0.618 ns 0.632 0.195 0.697 ns 0.809* 
Plant vigour index 0.861* -0.574 ns 0.491 0.797 -0.486 ns 0.861* 

Significant at * P � 0.05 or ** at P � 0.01 
 

Table 3 Correlation coefficient (r) between laboratory vigour traits and seed longevity test of seed lots of the three capsicum species evaluated in 2009 
and 2010. 

C. frutescens C. chinense C. annuum Seed quality traits 
2009 2010 2009 2010 2009 2010 

Standard Germination 0.302 ns 0.538 ns -0.49 ns 0.158 ns 0.993** -0.707 ns 
Germination index 0.313 ns 0.538 ns 0.759 ns 0.457 ns 0.413 ns -0.707 ns 
Shoot length 0.07 ns 0.078 ns 0.686 ns 0.656 ns -0.090 ns -0.090 ns 
Root length 0.524 ns 0.211 ns -0.657 -0.299 ns -0.100 ns 0.001 ns 
Seedling vigour 0.478 ns 0.266 ns 0.472 ns 0.884* 0.100 ns -0.77 ns 
Plant Height 0.509 ns -0.239 ns -0.450 ns -0.061 ns -0.857* 0.358 ns 
Plant vigour index 0.432 ns -0.312 ns -0.253 ns -0.036 ns -0.685 ns 0.001 ns 

Significant at * P � 0.05 or ** at P � 0.01 
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relation with seed longevity in Capsicum species. Seed lon-
gevity test has the potential to be developed as vigour test 
for ranking seed lot quality and predicting seed perfor-
mance. Seed longevity test yields more rapid result and 
hence, is recommended in preference to ageing the seed 
under ambient conditions. C. frutescens had better seed 
vigour traits compared to other species. It is therefore re-
commended that standard germination should Capsicum be 
taken as a reliable predictor of field emergence and seed 
longevity in species. Seed vigour test is an important test 
that can be used to rank seed lot quality and predict field 
emergence and seed longevity in Capsicum species. 
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