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The study was conducted at the laboratory of the Crop Production Department, of the Federal
University of Technology, Minna, Nigeria in 2009. The purpose was to determine the effect of hot-water
steeping and storage container on seed longevity and seedling vigour of Corchorus olitorius. The
study was also to determine if and when seed dormancy would be alleviated during the storage of the
seeds of this crop. Samples of steeped (mildly dormant: md) and the unsteeped (strongly dormant: sd)
seeds were packaged in glass bottles, and paper envelopes and stored at 30°C for 22 weeks. Seed
germination, using the between paper method, seedling length and fresh seedling weight were
determined at the onset of storage and subsequently at two weeks interval. Prior to storage,
germination percentages of 72 and 28 were recorded for md and sd seeds respectively. There were
some increases in germination percentages, seedling length and weight within the first six to eight
weeks of storage and the level of increase depended on container and dormancy depth. A decline in
the scores of all the parameters was subsequently recorded. Germination remained poor in the
unsteeped seeds and viability was better preserved in glass bottles than in paper envelopes.
Dormancy was not alleviated to any appreciable extent during the storage period. There were
indications that seed death occurred even in the dormant state and that dormancy did not confer
longevity superiority on the seed of this crop.
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INTRODUCTION

Jute mallow (Corchorus olitorius) is a leading leaf
vegetable in many African countries and is cultivated in
some Asian and Caribbean countries and Brazil. The two
cultivars (“Amugbadu” and “Oniyaya”) of this crop that are
widely grown in Nigeria have been described by Akoroda
(1988) and the seeds are known to possess dormancy
(Fondio and Grubben, 2004). Dormancy normally results
in non-uniformity in germination and seedling emergence,
a problem that is a source of worry to vegetable growers

(Gilberstone et al., 1981). However, Ndinya (2005)
opined that seed dormancy may be a blessing as it may
ensure the continuation of the seed over time and
through periods of environmental stress. Seed dormancy
in C. olitorius is caused by the hard seed coats
(Schippers, 2000). According to Hartmann et al. (1997),
germination in seeds that posses hard coats can be
increased by any method that can soften or scarify the
coverings. Seed coat-imposed dormancy has been

*Corresponding author. E-mail: harunamokwa@yahoo.com.




described to be a survival strategy of many species by
Kelly et al. (1992). Dark seeds of proso millet (Panicum
miliaceum L.) which are known to have heavier seed
coats have been shown to persist longer in soil than
seeds with lighter coats (Khan et al., 1996). Debeaujon et
al. (2000) have also shown that seeds of Arabidopsis with
structural and/or pigmentation defects are less dormant.
They also deteriorated faster in storage than the wild type
which have complete testa layers and normal
pigmentation and therefore less permeable. One of the
techniques that have been developed to obtain uniform
seed germination and seedling emergence is priming.
This refers to controlled hydration followed by drying
(Tarquis and Bradford, 1992; McDonald, 2000;
Schwember and Bradford, 2010). However, whereas the
technique has been reported to enhance longevity in
some studies (Probert et al., 1991; Butler et al., 2009),
the reverse was the case in others (Chojnowski et al.,
1997; Schwember and Bradford, 2010).

To obtain high germination and uniform seedling
emergence in C. olitorius, Schippers (2000)
recommended the steeping of seeds in boiling water for
five seconds followed by drying and planting. The effect
this treatment might have on subsequent seed longevity
has not been documented. Frequently used seed
packaging containers include glass bottles, aluminum
cans, laminated aluminum foil packets, etc (Rao et al.,
2006). However, some farmers (especially in rural areas)
may more readily have access to glass bottles and paper
envelopes. Adebisi et al. (2008) listed glass bottles as
one of the effective packaging containers in the storage
of okra seeds. In seeds of some plant species, some
period of after-ripening has been reported to alleviate
dormancy (Probert, 2000; Steadman et al., 2003; Bair et
al., 2006; Bazin et al., 2011). Information in this respect
seems to be non-existing for C. olitorius. The aims of this
study therefore, were (i) to determine the effects of hot
water-steeping and packaging materials on the longevity
of C. olitorius seeds. (ii) to study the changes in seed
dormancy levels of untreated seeds as they aged during
storage.

MATERIALS AND METHODS

The experiment was conducted in the laboratory of the Department
of Crop Production, Federal University of Technology, Minna, Niger
State (9° 40" and 6° 30' E), Nigeria. Some seeds of “Oniyaya”
variety of C. olitorius were steeped in hot water at 97°C for five
seconds to break dormancy as recommended by Oladiran (1986).
They were subsequently spread on some layers of absorbent paper
and dried in the shade to a moisture content of 8%. Samples of
steeped (mildly dormant- md) and unsteeped (control referred to as
strongly dormant- sd) seeds were then packaged in rubber-
stoppered glass bottles and paper envelopes and stored at 30°C
and 75% relative humidity for 22 weeks. Seed samples were drawn
for germination test prior to storage and at an interval of two weeks
thereafter. The between paper (BP) method was used for the
germination test. At 22 weeks after storage (WAS), sd seeds
packaged in stoppered-bottle were steeped as described above to
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ascertain their real viability level. On each testing day, four
replicates of 50 seeds each were counted and placed at equidistant
spacing on two layers of moist kitchen towel. Two other layers of
moist kitchen towel were then placed over the seeds. The set up
was rolled carefully and arranged upright in plastic bowls and then
incubated at 30°C. The kitchen towel and seeds were kept
constantly moist with distilled water. Germination counts and
measurement of seedling length and fresh seedling weight were
taken after 14 days. To do this, the set up was normally carefully
unrolled on a table and the covering layers of kitchen towel carefully
lifted to prevent seedling damage. Germination counts were
expressed as a percentage of the number of seeds sown. Seedling
lengths and weights were thereafter recorded. The data collected
on all parameters were subjected to analysis of variance (ANOVA)
using Minitab (2003).

RESULTS

Figure 1 shows the survival curves of mildly (md) and
strongly dormant (sd) seeds stored in glass bottle and
paper envelope. Before storage, germination for the
mildly dormant seeds was 72%; there was a general
increase in germination up to 6/8 WAS followed by a
decline. As from 8 WAS, the germination of the seeds
packaged in paper envelope was generally significantly
poorer than the values for seeds stored in glass bottles.
The germination of strongly dormant seeds was poor all
through the study period (a range of 10 to 35%).
However, a slight improvement in germination up to
about 4 and 8 WAS in paper envelope and glass bottled
packages respectively was also recorded for them. When
a sample of this class of seed (sd) packaged in glass
bottle and stored for 22 weeks was steeped in hot water
and the viability tested, a value of 64.5% was obtained as
against 15% obtained for the unsteeped lot of the same
age. The value is however, not significant from the 70%
recorded for the mildly dormant seeds at age (22 WAS).

The seedling lengths from md and sd seeds were 6.08
and 7.53 cm, respectively prior to storage (Figure 2) with
subsequent improvement within 2 to 8 WAS depending
on treatments. This was followed by a decrease in value.
Seedlings from the md seeds that were stored in glass
bottle were generally significantly longer than those
stored in paper envelope from the 2 to 20 WAS. Except
at 14 and 16 WAS (when packaging in paper envelope
gave better result), there were generally no significant
differences in the length of the seedling from strongly-
dormant seeds packaged in the different containers. An
improvement in fresh seedling weight was also recorded
within 2 to 6 WAS (Figure 3). Seedlings from mildly
dormant (md) seeds packaged in glass bottle were
generally superior to those from other treatments within
the first 14 WAS.

DISCUSSION

The initial general increase observed for the parameters
measured in this study could be linked to the loss of
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Figure 1. Effect of dormarncy status (mild and strong) packaging container (bottle and paper envelop) on

seed longevity at 30°C.
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Figure 2. Effect of seed dormarncy status (mid-md or strong-sd) packaging materials on seeding length

prior to and after storage at 30°C.

seed dormancy. Oladiran and Kortse (2002) reported that
pepper seeds that were dormant when freshly harvested,
gave higher germination values as storage progressed.

A situation of this type is an indication that some seeds of
C. olitorius must have acquired the ability to germinate
during dry storage, a process referred to as after-ripening
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Figure 3. Effect of seed dormarncy status (mild-md or strong-sd) and packaging
materials on seedling fresh weight prior to and after storage at 30°C.

(Bazin et al., 2011). Results of this study shows further
that decline generally set in after the attainment of peak
performance. This trend is nhormal in seed storage as has
been shown to be the case by Ellis and Roberts (1980),
Palma et al. (1995), Oladiran and Agunbiade (2000), who
reported that as seeds aged they undergo gradual
changes which lower their potential vigour and
performance capability. According to Gilberstone et al.
(1981), seedlings that emerge from old seeds show
various cytological abnormalities such as chromosome
breakage and the disturbance of mitotic spindle. Seedling
growth reduction has also been shown to be recorded
with age in storage by Mwai and Abukutsa-Onyango
(2005). Results also revealed that strongly dormant
seeds germinated poorly all through the study period.
However, when a sample of the strongly dormant seeds
stored in glass bottle for 22 weeks and which gave only
15% germination was steeped in boiling water and tested
for germination, a value of about 65% was recorded in
comparison to 70% obtained for mildly dormant seeds of
the same age and in similar container. This is an
indication that dormancy might not have conferred
superior longevity on seeds in this crop. This is contrary
to the findings reported by Khan et al. (1996) and
Debeaujon et al. (2000) in which less dormant seeds
deteriorated faster than more dormant ones.
Furthermore, unlike the negative effect of priming on

seed longevity reported by Maude et al. (1994) and
Chojnowski et al. (1997), hot water steeping as was
practiced in this study, was not injurious to seeds of C.
olitorius. The steeping of C. olitorius seed in hot water is
normally done to alleviate dormancy which is due to
hardseededness (Schippers, 2000; Fondio and Grubben,
2004). The improvement recorded in this study in respect
of germination, seedling length and weight within the first
8/10 WAS (depending on treatment), may mean that
dormancy may not be due to hard seed coat alone. This
view agrees with Abukutsa-Oniyango (2007) who
reported that some physiological aspects beside
hardness of the seed could be contributing dormancy in
this crop. Desal (1997) also reported that in some seeds,
germination may be prevented by the presence to some
inhibitory mechanisms within the seeds which must be
removed before germination can occur. According to
Bennett and Evans (2002), the need for after-ripening is
due to a form of endogenous dormancy termed
physiological dormancy. The use of heat and hot water
have been reported to create cracks in seed coat and
thereby alleviating dormancy (Dhillion and Singh, 1996).
The failure of a large proportion of unsteeped sd seeds to
germinate in this study even up to the point of viability
decline after a long period of storage, is an indication that
there might not have been any alteration in the seed coat
structure that would have permitted germination. The
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ecological implication of this is that the annual bush fire,
that is known to burn off seed coat, may be the only
option to be relied on for the germination of dormant C.
olitorius seeds in nature. The superiority of the glass
bottle over paper envelope must, may no doubt, be due
to the former's impermeability to moisture, making it an
effective packaging material for seed conservation
(Adebisi et al., 2003; Rao et al., 2006).

Conclusion

It is concluded that the steeping of C. olitorius seed did
not reduce it longevity and that seeds of this crop could
therefore be steeped in hot water, dried back to moisture
content of about 8% and then packaged in glass bottles
for future planting. However, if the temperature of the
environment is as high as 30°C, seed viability may not be
maintained at acceptable level (=70%) for longer than
about 16 weeks. Furthermore, the dormancy of the seeds
of this crop may not be broken to any appreciable level
during storage and viability may be lost without loss of
dormancy.
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