An investigation was conducted in the
University of Technology, Minna, Niger Sta
methods (extraction of seeds from wet ripe [

Kano' (TS-DKA), 'Tatashe Dan Kaduna' (15-D.
Guru' (SB-DGU). The study was a 2 X 2 X
Randomized Design. The seeds of the differe

containers and stored at 80% relative humidity a
was conducted every-other-week. Seeds of cultivar
recorded significantly higher seedling emergence

conductivity (EC) and greater longevity were

cultivars. Seeds of cultivar 'TS-DKA' recorded signific
compared to all other genotypes. Seeds extracted from
for a longer period than those from dry fruits. Sha
germination than sun-drying all through the storage |
that longevity was better maintained when seeds of di
wet fruits and afterwards dried in shade except in TS-D.
fruits had significantly greater quality than those of i t
interaction effects of cultivar, extraction and seed d:?!'n'g methods
seedling emergence and length declined with age while ECincreas
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INTRODUCTION
The genus Capsicum consists of over 100 species
and even more botanical varieties (Ado, 1999;
Falusi, 2007). It includes five domesticated species
(Capsicum annuum, Capsicum frutescens,
Capsicum baccatum, Capsicum chinense and
Capsicum pubescens) which are all believed to have
originated from the New World (Mc Leod et al.,
1982; Bosland, 2004).Fresh pepper is a very good
source of vitamin C and E and as well as provitamin
-A and carotenoids; it is also known for its
antioxidants properties (Serrano-Martinez et al,,
2008). Chilies are important vegetable crops and
used world-widely as for flavour, aroma and add
colour to foods (Zhuang et al., 2012). Therefore, the
demand for high quality seeds has grown
substantiaily in recent years, which requires that
seed companies adopt advanced technologies
during production, processing and storage
processes (Caixetaet al, 2013). Seed quality

o
, tec niques of harvesting
seed extraction and
- practices. Different
un drying, shade drying,
o tlica gel and the use of seed dryer are with
varying implications. In countries where
agriculture is w@ll eveloped, seed processing is
highly mechanized. Dryers are designed for
efficient and effec;lvg_tgducﬁﬂf_ of seed moisture to
levels deemed safe for viability preservation during
storage. Such facilities are not readily available in
developing countries. Even where available, they
may not be affordable to resource-poor vegetable
.SEEd producer. Both sun- and shade-drying are low
input methods and therefore, readily available and
affordable.There seems to be no specific
recommendation in respect of the seed extraction
method to be adopted by pepper seed producers.
Some researchers dried seeds following extraction
from fresh fruits while others extracted seeds from

dcp_nndshn'.lﬁiijg others,
and processing (which incly
drying methodj'a d s
drying methods such as
use of silica gel and the
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It is therefore necessary L0 determin
response of different cultivars 10

extraction and drying methods.

The objective was to determine the effects

of different seed extraction and drying methods on

seedling emergence,
conductivity of leachate 0

treatments.

f seeds of the different

MATERIALSAND METHODS
The experiment was conducted in the Crop

Production laboratory and screen house of the
Federal University of Technology Gidan-Kwano
campus, Minna( latitude 9°22°N and longitude
6'15°E) in the southern Guinea savannah ecological
sone of Nigeria.Fruits of six (6) cultivars of pepper
namely, 'Rodo Dan Sokoto'(RD-DSK), ‘Rodo Dan
Brini-Gwari' (RD-DBG), “Tatashe Dan Kano' (TS-
DKA), 'Tatashe Dan Kaduna' (TS-DKD), '‘Shombo
Dan Sokoto' (SB-DSK). 'ShomboDan Guru' (SB-
DGU) were sourced from farmers in Kaduna,
Kaduna State.Fruits of each cultivar were divided
into four lots. Fruits of the first lot of each cultivar
were cut open and the seeds extracted from them
were washed and then sundried. Seeds extracted
from the second lot of each cultivar were also
washed but air-dried on the bench in ambient
condition inthe laboratory. The fruits of the third lot
were kept intactand sundried while the fruits of the
fourth lot were also kept intact but air-dried on
bench in the laboratory. Seeds from the lastiwo lots
were later extracted from the dried fruits. 1

A sample of seeds of each of the treatment
combinations was spread in open plastic plates and
then placed in an incubator at 35 'C and relative
humidity of about 80% for accelerated ageing
(Delouche and Baskin, 1973)for 8 weeks and
samples were drawn for germination test prior to
storage and at two weeks intervals after wards for 8
weeks. Four replicates of 10 seeds each of each
treatment were sown into sharpsand in plastic pots
in the screen house at 0, 4 and 8 weeks of storage.
The pots were watered just before sowing the seeds
and then daily after sowing. Data were collected
daily on seedling emergence percentage and
seedlinglength attwo weeks intervals.
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analysis of variance (ANC
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Package 9.2. Means were
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Result ~ o\t ppad
Table 1 shows the effects
extraction and drying Mﬂhﬁﬁii‘ﬁ.ﬁ*’
emergence percentage. The highest value

for SB-DSK (69%) And RD-DGU (69%) at
which were at par were significantly gre ter tha
those other cultivar; the value of 26% recorded in
TS-DKA was significantly lower than those of all
other cultivars. At 4 WAS the highest EP (61%)
recorded for SB-DGU was similar to those of SB-
DSK,RD-DSK and RD-DBG. The 33% recorded in TS-
DKA was significantly lower than those of all other
accessions. The similar values recorded for SB-DSK
and SB-DGU at 8 WAS were significantly greater
than those of other accessions. Seeds extracted
from wet fruits before drying (E1) recorded
significantly higher emergence percentages
compared to seeds extracted from dry fruits (E2) at
both Oand 4 WAS but the values were similar at
8WAS. Also air-drying (D2) resulted in seeds with
significantly higher emergence compared to sun-
drying (SD) at 0 and 4 WAS; values for both drying
methods were similar at 8 WAS when C X E
interaction was significant.
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emergence than in sun-drying in

" The trend was almost the same at8 WAS except in TS-D KA in which no s!ydﬂcmtdm‘

recorded between sun- dnedandalr-driedseeds et *
rying-mand:hadl- T %

 Table 3: Interaction effect of cultivar and drying method (sun-d s
drying-D2) on seedling emergence percentage. S ol 1
Storage period (week) - Lot o)

Cultivar X Drying 0 4 8

C1D1 35fg 35g 13g
C1D2 60cd 73b 30c
C2D1 34g 43f 18ef
cz2D2 58d 70ab 28cd
C3D1 14h 20h 13g
C3Dz2 39ef 45f 15fg
C4 D1 43e 36g 20e
C4D2 56d 56d 24d
C5D1 53c Sle 41b
C5D2 73b 79a 46a
C6 D1 78a 73c 43b
c6D2 60cd 58d 25d
Values followed by the same letter under each storage period are not signifi icantly different

(p=0.05).

Table 3: Interaction effect of cultivar and drying method (sun-drying-D1 and shade-
drying-D2) on seedling emergence percentage.

Storage period (week)
Cultivar X Drying 0 4 8
C1D1 35fg 35g 13g
C1D2 60cd 73b 30c
€2 D1 34g  43f 18ef
C2 D2 58d 70ab 28cd
C3D1 14h 20h 13g
C3D2 39ef 45f  15fg
C4 D1 43e 36g 20e
C4 D2 s56d 56d 24d
C5D1 53¢ 5le 4lb
C5 D2 73b 79a 46a
c6D1 78a 73c 43b
- C6 D2 60cd 58d 25d
Values followed by the same letter under each storage period are not sipn ; i
- (p=0.05).
Table 4 shows that at drying method did not significantly influence secdling conergence percentage from
S?Bds extracted from fresh fruits (E1) at both 0 and 8WAS. AT 4WAS, air-drving resulted i significantly
higher emergence percentages than sun-drying. The magnitude of increase trom D1 and D2 was

howevergreater (28%) when fruits were dried before seeds were extracted from them (E2) compared to
. 8% when seeds were extracted priortodrying (E1).

Table 4: Interaction effect of extraction (wet fruit-E1andd i
. ry fruit -E2) and dryin |
method (sun-drying-D1 and shade-drying-D2)on seedling emergence. : e

Storage period (weeks)

Extraction X Drying 0 1 8
E1D1 63a 62b 34a
E1D2 63a 70a 3la
E2 D1 - 25¢ 23d. 15¢
E2D2 53b‘51c * .25b

v N .
alues followed by the same letter under each storage period are not significantly different (p=005)
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recorded In sun-dried (0.32 ps'em’'g) than in
shade-dried (0.29 1S 'em''g). At 8 WAS, the highest
EC of 0.57 uS 'em’g recorded for TS-DKD was only
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significantly different from the ¥
RD-DBG which in turn
DSK, SB-DSK and SB-DGU.

and extraction method on electro pla

Table 10: Effect of cultivar, drying method

mseed leachate at 0, 4 and 8WAS

vity (uScmig) of Capsicum aRAUIIERE=S ===
Fapqueptiy Storage period (weeks)

0 4 8
Cultivar (C
RD-DSK {(Cl)] 0.32ab 0.36b 0.50ab
RD-DBG (C2) 0.29ab 0.25¢ 0.41b
TS-DKA (C3) 0.34a 0.37a 0.55a
TS-DKD (C4) 0.28ab 0.33c 0.57a
SB-DSK (CS) 0.25ab 0.29d 0.50ab
SB-DGU (C6) 0.19b 0.23f 0.46ab
Extraction Method (E)
Wet Fruit (E1) 0.09b 0.08b 0.27b
Dry Fruit (E2) 0.47a 0.54a 0.73a
Drying Method (D)
Sun (D1) 0.31a 0.32a 0.51a
Air (D2) 0.25a 0.29b 0.49a
Interaction
CxE * * *
Cx D * * *
ExD { N.S * *
CxExD * * *

A significant C x
and 8 WAS.

Significant C X E interactions were recorded at all
- storage periods. At 0 WAS, significantly higher EC
were recorded in seeds extracted from dry fruit
than in those of wet fruits in all cultivars except in
RD-DBG in which EC values for wet and dry fruit
extraction methods were similar. Furthermore,
whereas E1 values were similaramong all cultivars,
significant differences in EC values were recorded
among cultivars in respect of E2; the value (0.62uS
‘cm’g) recorded for E2 in TS-DKA (C3) is
significantly higher than those of RD-DBG (C2) and
SB-DGU (C6). At 4 WAS EC values were significantly
different among cultivars when seeds were
extracted from dry fruits, whereas seeds of cultivars

E,CxD,ExDand CxEX D interaction was observed for EC values at 0,4, ;

RD-DSK (C4) and RD-DBG from wet fruits were
similar in EC but were both significantly different
from those of all other cultivars. At 8 WAS, there
were no significantdifferences among the EC values
of the different cultivars when wet fruit (E1)
extraction method was used. When the dry fruit
(E2) extraction method was used, the highest EC of
0.86 pS'cm'g recorded for TS-DKD was
?ignzﬁcantly different from that of RD-DBG (0.56 uS
cm’g) but similar to the values recorded for the
other cultivars (0.64-0.84 uS'cm’g). Also the value
(0.56 uS'cm™g) recorded for RD-DBG was similar to
those of RD-DSK, SB-DSK and SB-DGU.
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, drying method did not affect
~ the magnitude of reduction from sun (D1) to air-
 drying(D2) was greater in the wet fruit (E1) thanin
" dry fruit (E2) extraction method. At & WAS air-
drying resulted in significant decline in EC than in
sun-drying irrespective of extraction method.
However, the decline was greater when dry fruit
extraction method was used (about 0.07uS'em’'g)
than when wet fruit extraction method was used

* Table 12. Interaction effect of extraction and drying meth
(uS*cem-'g) of Capsicum annuumseed leachate at 0,

tly within each extractio nmethod, h:

drying of seeds extract

an increase of about 0.04 pS'cm
sun-dried lot, fruits air-drying
Jecrease of about 0.07 pS’cm’'g compared to sun-

drying.

od on electro-conductivity
4 and 8 WAS. :

rage period are not significantly different

Storage period (weeks)

Extraction X Drying 0 4 8
E1D1 0.12b  0.08¢c 0.25b
E1D2 0.06b  0.07d 0.29b
E2D1 0.49a 0.57a 0.76a
E2D2 0.45a 0.50b 0.69a
Values followed by the same letter under each sto
(p=0.05).

At OWAS, drying method did not significantly affect
_EC values of seeds extracted from fresh fruit in all
cultivars. The trend was similar in seeds extracted
from dry fruits exceptin TS-DKA (C3) in which sun-
drying resulted in significantly higher EC than air-
drying. The EC value of 0.86uS 'cm ' gwas
significantly higher than those recorded for all
other seed lots except in seed of RD-DSK (C1)
extracted from sun- and air-dried fruits and those of
TS-DKD (C4) and SB-DSK (C5) extracted from air-
dried fruits. In RD-DSK (C1) and TS-DKD (C4)the EC
values for E1ID1 and E1D2 combinations were
significantly lower than those of E2D1
combinations whereas in RD-DBG (C2) and SB-DGU
(C6), EC values were similar for all extraction and
drying method combinations. At 4 WAS, RD-DSK
(C1), TS-DKD (C4) and SB-DGU (C6) seeds extracted
from fresh fruits had significantly lower EC when
air-dried than when sun-dried whereas the reverse
was the case in seeds extracted from dry fruits. In
RD-DBG (C2) drying method did not have a
significant effect on the EC values of seed extracted

from fresh fruits while seeds extracted from sun-
dried fruits recorded significantly higher EC than
those from air-dried fruits. In TS-DKA (C3) sun-
drying resulted in higher EC irrespective of the seed
extraction method. The EC (0.92pS'cm’g) value
recorded for this cultivar when seeds were
extracted from sun-dried fruits was significantly
higher than those of all other CXD X E interactions.
Air-drying resulted in significantly higher EC values
than when sun-drying method was adopted for SB-
DSK (C5) irrespective of the extraction method
used. At 8 WAS, drying method did not significantly
affect EC values of seeds extracted from fresh fruits
in all cultivars. The trend was almost repeated in
seeds extracted from dry fruits except in TS-DKA
(C3) in which sun-drying resulted in significantly
higher EC than in air-drying. General increases in EC
values were recorded for all cultivars, extraction
and drying combinations throughout the storage
period. Furthermore, TS-DKA (C3) seeds extracted
from sun-dried fruits recorded the highest EC (0.86-
1.10pS"'emg) throughout the storage period.
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XA ”eds of most crop species and is lost

after some period of storage. This is in agreement
with earlier findings of Ul:a'ldil‘ﬂt.l and Kortse
‘ (znoz}whlch showed that Rodo' seeds were
dormant at harvest and recorded impmvememl"“
germination after storage. l.e? et al. (2002) a S;J{
reported that seed storage 1S known to brea
dormancy in some species. The decline in seedling
emergence percentage after attainment of
maximum_point in this study suggests that
deterioration sets in with progress in storage.
Copeland et al. (2001) reported that seed vigor
usually decreases with time in storage.

This study further revealed significant
differences in the electroconductivity (EC) of the
" solute leachate from seed of different cultivars and
seed handling treatments. Abreuetal. (2011) stated
that EC test is employed to evaluate the extent of
damage caused to cell membranes resulting from
seed deterioration. The higher the reading, the
. poorer the vigour of a seed lot (Vidigaletal. 2011).1t
therefore follows that there were variations in the
potential vigour of seeds of the different cultivars of
pepper used in the current study prior to storage.
De Carvalhoet al. (2009) listed genotype as one of
the factors capable of affecting EC results.
szemruchet al. (2015) reported that high oleic
genotype of sunflower had higher EC values which
correlated with lower germination percentage.
Panobianco and Vieira (1996), Vieira et al. (1999)
also reported that EC varied significantly with
_genotype in pea. In this study, EC values were
generally significantly lower in seeds of RD-DSK
(C1) and TS-DKD (C4) extracted by wet method
compared to those seeds extracted by dry method
in both varieties indicating that seeds from wet
fruits had better cell membrane integrity and hence
- more vigourous. This result is contrary to that of
Christinal and Tholkkappian (2012) which showed
that higher EC values were obtained from the
leachate of air-dried pepper seed compared to
those dried in the sun. The authors are of the
opinion that slow drying was responsible for the
poor quality of air-dried seeds. The increase in EC
values as storage progressed in the current study is
in agreerr_lent with the work of Mirdadet al. (2006)
D S, 1« on

- indication ofincreasiz | etEl”;ﬂratmn, WhECh 2 ar
with increase in St§m0550 meEnbrane iee ity
conductivity coincided o R oiecurical

_ with the lowest seedling

emergence while lower EC values were recorded
when seed vigut_n* was high. Vieira et al. (1999) a]io
reported that higher EC value was an indicator of

low i i
ower vigour, due to an increase in membrane
permeability of lower vigour seeds.

5.2 Conclusion .
It is concluded that seeds sp-DSK and

SB-
pGU performed better than those of RD-DSK and
RD-DBG which were in turn better than those of TS~
DKA and TS-DKD. Seeds extracted from wet fruits
prior to drying recorded better seedling emergence
than those extracted from dry fruits in all cul
except in TS-DKA where seed
dried fruits were of better quality than those
extracted from wet fruits (irrespective of drying
method) and those extracted from sun-dried fruits.
Also, seeds extracted from fruits prior to drying
recorded lower EC than those from dried fruits.
Seeds extracted from sun-dried fruits of TS-DKA
recorded the highest EC values. The study also
revealed that the use of seeds from air-dried fruits
resulted in seedling emergence than those from
sun-dried fruits in all cultivars except SB-DGU.
Seedling emergence percentage declined in all
cultivars after some period of storage irrespective
of seed extraction and drying methods. Electro-
conductivity of seed leachate increased with
storage period.

5.3 Recommendation

It is recommended from this study that to
obtain highseedling emergence percentage, pepper
seeds should be extracted from wet fruits and then
dried in the sun or shade.
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