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Assessment of transplanting effects at different ages of seedling development on morphological and
yield attributes in two landraces (SOMBO/MKW/2017 and NDAGBACHI/MKW/2017) of Nigerian
pepper (Capsicum spp.) was studied during the planting season of 2017. The Capsicum landraces
were obtained from local farmers in Mokwa, Niger State. The study was conducted at the
experimental garden, Federal University of Technology, Minna, Niger State. Transplants were made
at different ages (3, 4, 5 and 6 weeks after planting). The experimental design used was a Complete
Randomized Design (CRD) with four replications of each treatment. Quantitative data obtained were
pooled for analysis. Analysis of Variance (ANOVA) was used to compare the various mean values.
Duncan Multiple Range Test (DMRT) post hoc test was used to separate the means. All values were
considered significant at p<0.05. The result showed some interesting variations among the different
ages of transplants; the results of the plant height at maturity and number of leaves for
NDAGBACHI/MKW/2017 revealed that week 3 had the highest plant height (33.00 cm) at maturity
and also the highest number (39.50) of leaves. However, these values were not significantly different
(p>0.05) from all other weeks. The results for plant height at harvest and number of branches
revealed that week 4 recorded the highest height (37.75cm) at harvest and highest number (8.00) of
branches, but is not statistically different (p>0.05) from other weeks. For SOMBO/MKW/2017,
Week 4 recorded highest in terms of plant height (30.08cm) at maturity, plant height (32.50cm) at
harvest and number of branches (9.25). These values were significantly different (p<0.05) from other
weeks. For NDAGBACHI/MKW/2017, Week 3 produced the highest number of fruits/plant (28.00)
but bears no significant difference (p>0.05) to all other weeks. However, for SOMBO/MKW/2017,
Week 4 recorded the highest number of fruits/plant (35.00) and is significantly different (p<0.05)
from week 3 and 6 but statistically the same with week 5. In both landraces, Week 3 produced the
highest number of seeds/fruit, but is statistically the same (p>0.05) with other weeks. It is therefore
concluded that variation in transplanting age tend to influence certain morphological and yield
attributes in Nigerian pepper landraces. Also, 3 and 4 week old transplants seem to be the best age to
produce more yields for NDAGBACHI/MKWY/2017 and SOMBO/MKW/2017 respectively. Further
research works should be done to test for other higher ages at transplanting and also for different
landraces in order to arrive at a sound conclusion.

Capsicum, landraces, NDAGBACHI/MKW/2017, SOMBO/MKWY/2017, transplanting, vyield
attributes.

Introduction

Pepper is an economically important crop belonging to the night shade family
Solanaceae and genus Capsicum often divided into pungent and non-pungent,
[PICKERSGILL, 1997]. Pepper originated from Central and South America where it is still
being cultivated [GRUBBEN & EL-TAHIR, 2004]. The genus consists of over 100 species
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and even more botanical varieties [FALUSI, 2007]. These include five domesticated
species (Capsicum annuum, C. frutescens, C. chinense, C. pubescens and C. baccatum). C.
annuum and C. frutescens are the most recognized species grown in commercial quantities
all over Nigeria [FALUSI & MORAKINYO, 2001; MADY & al. 2005]. These two species
form an important ingredient in people’s diet around the world. The major center of
diversity is Brazil, where representatives of all the species are found [COSTA & al. 2009].
Despite being the center of origin and diversity of Capsicum species, little is known about
the native species, particularly C. chinense Jacq., with great variability in the Amazon.
They are considered the first spice used by humans and there is archaeological evidence of
pepper and other fossil foods from as early as 6,000 years ago [HILL & al. 2013]. Pepper
was introduced to Europe by Columbus and other early new explorers in the sixteenth
century and cultivation spreads throughout the world [GREENLEAF, 1986].

Pepper is an important commercial crop grown for vegetable spice and value-
added processed products [KRUMAR & RAI, 2005]. It is an essential component of many
foods adding flavour, colour, vitamins A and C and pungency and it is therefore,
indispensable to world food industries. It can be used medically for the treatment of fevers,
colds, indigestion, constipation and also as painkiller [DAGNOKO & al. 2013]. It is also
used by security agencies to prepare tear gas. Peppers are an important source of nutrients
in the human diet [SHETTY & al. 2013], and it can be consumed fresh or dried. They
promote health benefits such as reducing obesity and diabetes [VASCONCELOQS, 2016].
Pepper extracts are used in cosmetics and pharmaceuticals. Besides the use in feed as spice,
pepper has also ornamental potential when grown in pots or gardens [BOSLAND &
VOTAVA, 2012]. Proper age of transplanting, as an important cultural practice in pepper
growing, is very important for maximum production of the crop.

Transplanting or indirect seedling is the process of growing seedlings in a
greenhouse or other controlled environment before placing plants outdoors [AKINROTIMI
& ANIEKWE, 2018]. The effect of transplant age on yield is an issue often investigated by
growers to maximize production potential [VAVRINA, 1998]. LIPTAY (1987) reported
that moisture, which is essential for top growth of plants, is absorbed by root hairs. Such
important roots hairs are destroyed during transplanting. The older the plant the more
extensive its root system and the greater the root hairs lost in transplanting. NORMAN
(1977) in his study on the effect of age of transplants on hot pepper remarked that flowering,
fruiting and harvesting were delayed by transplanting and therefore recommended 5-6
weeks old transplants for hot pepper production in Ghana. When transplants are thought to
be too old, concerns are raised about their subsequent growth and yield potential. Young
transplants (3 to 4 weeks) reduce production costs, but will need to be grown longer in the
field to reach optimum yields [LESKOVAR & al. 1991; ORZOLEK & al. 1991].

Research works done in other countries show that both growth and yield in pepper
are markedly influenced by differentially aged seedlings and transplanting date. Cultural
factors, such as transplant age [MCCRAW & GREIG, 1986; WESTON, 1988], pruning
[MCCRAW & GREIG, 1986], fertility [SUNDSTROM & al. 1994], influenced pepper
yield. LEE & al. (2001) reported that seedling growth of chilies was greater with increasing
age of transplants. They concluded that plant height, dry weight and the number of
branches increased with seedling age. It was based on this premise that this research was set
up to evaluate the effect of various transplanting ages on the growth and yield of two
landraces of pepper in Niger State, Nigeria and to determine the best transplanting age for
this crop.
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Materials and methods

The Landraces of Capsicum annuum and C. frutescens were obtained from a local
farmer in Kpaki, Mokwa Local Government area of Niger State. They were raised in
planting trays before transplanting into planting bags at various weeks. Sixteen planting
bags were obtained from Bida and labeled with the code of each landrace into which the
corresponding landraces from the planting trays were transplanted. The experimental design
used was a Complete Randomized Design (CRD) with four replications of each treatment.
The ages of transplants were 3 weeks, 4 weeks, 5 weeks, and 6 weeks old after planting
respectively. Seedlings were raised on well prepared nursery beds during the raining season
of 2017. After sowing, the beds were watered. Transplanting was done early in the morning
with four replicates of each landrace.

All the parameters investigated were assessed using the standard procedures of
AKINYELE & OSEKITA (2006) as well as DAUDU & al. (2015) and AKINROTIMI &
ANIEKWE (2018). The following parameters were studied.Plant height were taken at
transplanting, maturity (100% flowering) and harvest; number of leaves and branches,
number of leaves and branches of the two landraces was counted and the mean was
recorded. Number of fruits/plant was obtained after the fruits harvested from the two
landraces were counted from each treatment and the mean values recorded.Weight of fruits
was done by random selection often fruits and each of them was weighed using an
electronic weighing balance. Others include: number of seeds and Weight of 100 Seeds.
Quantitative data obtained were pooled for analyses. Analysis of variance (ANOVA) was
used to compare the various mean values. Duncan Multiple Range Post Hoc Test (DMRT)
was used to separate the means. All values were considered significant at 95% confident
level.

Results and discussion

The descriptive characteristics of the pepper landraces used in this study are
presented in table 1; these include a hot chili (NDAGBACHI/MKW)/2017) and long pepper
with mild hotness (SOMBO/MKWY/2017). The result obtained for the morphological
parameters of NDAGBACHI/MKW/2017 is presented in table 2. The Analysis of Variance
(ANOVA) showed that there is significant difference (p<0.05) for plant height at
transplanting. The highest plant height (6.50 cm) was produced by Week 6; this value was
significantly different (p<0.05) from all the other values. The lowest value (4.05 cm) was
produced by Week 3. However, the highest plant height at maturity (33.00 cm) was found
in Week 3 while the lowest value (23.13 cm) was found in Week 4; these values were
significantly different from each other. In terms of plant height at harvest, the results
showed that there was no significant difference (p>0.05) among the Weeks. The highest
plant height (37.75 cm) was produced by Week 4 while the lowest plant height (27.13 cm)
was produced by Week 6. Similarly, this highest value was significantly different from each
all the other weeks. For number of branches, the results showed that no significant
difference existed (p>0.05) between transplants at week 3, 4 and 5; but the values were
significantly different from that of week 6 after transplant (2.75). Week 4 recorded the
highest number of branches (8.00) while which was followed by week 3 and 5 (5.25 each).
There is no significant difference (p>0.05) among week 3, 4 and 5 after transplanting in
terms of number of leaves. However, transplant at 3 week old had the highest number of
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leaves (39.50) while the lowest number of leaves (19.25) was produced by Week 6; these
values were significantly different from each other.

The result obtained for the morphological parameters of SOMBO/MKW/2017 is
also presented in table 2. There were significant differences (p<0.05) among the weeks in
terms of plant height at transplanting. The highest plant height (4.53 cm) was found in
Week 5; this value was statistically different (p<0.05) from all the other values. The lowest
plant height (3.80 cm) was found in Week 3.

The highest plant height at maturity (30.08 cm) was recorded for Week 4 and
lowest plant height (8.38 cm) was recorded from Week 6. For plant height at harvest, the
results showed that there is no significant difference (p>0.05) in plants transplanted at week
3, 4 and 5. However, the highest plant height (32.50 cm) was found in Week 4 which was
significantly different from the lowest (21.00 cm) obtained in Week 6. In terms of number
of branches per plant, the highest number of branches (9.25) was produced by Week 4
while the lowest number of branches (4.75) was produced by Week 6; these values were
significantly different from each other. The results for number of leaves per plant showed
that there is significant difference (p<0.05) among the Weeks. The highest number of
leaves (83.25) was recorded in Week 3; this value was statistically different from other
Weeks. The lowest number of leaves (19.00) was recorded in Week 6.

The result obtained for the yield parameters of NDAGBACHI/MKW/2017 is
presented in table 3. The highest weight of fruit (0.80) was recorded in the landrace
transplanted at Week 5 after planting while the lowest (0.38) was recorded in the landrace
transplanted at Week 6 after planting. These values are significantly different from each
other. In terms of number of fruits/plant, Week 3 had the highest number of fruits (27.50)
per plant but was not significantly different (p>0.05) from those obtained in week 4
transplants. However, Week 6 produced the lowest number of fruits/plant (2.75). These
values were statistically the same with all other Weeks. For number of seeds/fruit, the result
showed that week 3 transplants produced significantly highest number of seeds per fruit
among all the other weeks. The highest number of seeds (41.20) was produced by Week 3
while the lowest number of seeds (30.20) was produced by Week 6. The weight of 100
seeds recorded highest in Week 5 (0.41 g) and lowest in Week 6 (0.20 g); these values were
significantly different (p<0.05) from each other and those of other weeks.

The result obtained for the yield parameters of NDAGBACHI/MKW/2017 is also
presented in table 3. The Analysis of Variance for the weight of fruits showed that there is
no significant difference (p>0.05) among the Weeks. However, the highest weight of fruit
(12.09 g) was produced by Week 3 and the lowest weight of fruit (7.97 g) was recorded in
Week 6. These values were not significantly different (p>0.05) from all the other Weeks. In
terms of number of fruits/plant, Week 4 had the highest number of fruits (35.00) per plant
and was significantly different (p<0.05) from other Weeks. However, Week 6 produced the
lowest number of fruits/plant (7.50). These values were statistically different (p<0.05) from
other Weeks.

For number of seeds/fruit, the result showed that there is no significant difference
(p>0.05) among the Weeks. The highest number of seeds (143.00) was produced by Week
3 while the lowest number of seeds (108.80) was produced by Week 5. These values were
significantly different from each other. For weight of 100 seeds, the ANOVA showed that
there is highly significant difference (p<0.05) between the Weeks. The highest weight (0.52
g) was produced by Week 3 while the lowest weight (0.40 g) was produced by Week 4. The
values were significantly different from one another (Table 3).
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The results obtained in terms of morphological and yield parameters in both
pepper landraces (SOMBO/MKW/2017 and NDAGBACHI/MKW/2017) indicate that they
were affected by various ages of transplants, this assertion is in line with that of
AKINROTIMI & ANIEKWE (2018). However, the result is in contrary from that of
VAVRINA & ARMBRESTER (2004) who found no effect of transplant age on yield
(number and weight) in three of four harvests, but a significant yield increases at fourth
harvest. The observed results in term of certain agro-morphological traits are in accordance
with the report of SAFINA & al. (2006) who reported that 40 days (5 weeks) old
transplants recorded the highest plant height, 50 days (6 weeks) old transplants exhibited
best growth in terms of number of branches and number of leaves per plant. The results
obtained in terms of plant height at transplanting indicate that plant height varies with age.
The results obtained for plant height at maturity show that 3 week old transplants produced
the highest plant height for NDAGBACHI/MKW/2017 and the 4 week old transplants
produced the highest plant height for SOMBO/MKW/2017. For plant height at harvest, 4
week old transplants recorded the highest plant heights in both landraces. This result is
contrary to that of SAFINA & al. (2006) who reported that 5 week old transplants recorded
the highest plant height. This variation might be due to the differences in environmental
factors and/or differences in growing seasons and even genetic factors. For number of
branches per plant, 4 week old transplants produced the highest number of branches in both
landraces. NORMAN (1977) who recommended 5-6 weeks old transplants for hot pepper
production is in contrast to this finding, because 3 weeks old (for
NDAGBACHI/MKW/2017) and 4 weeks old (for SOMBO/MKWY/2017) transplants tend to
perform better. These differences could be due to differences in environmental factors. For
number of leaves, 3 weeks old transplants recorded the highest number in both landraces;
this is in conformity with that reported by AKINROTIMI & ANIEKWE (2018).

The results obtained for weight of fruits and weight of seeds indicate that
landraces transplanted at 3 weeks after planting (for SOMBO/MKW/2017) and 5 week
after planting (for NDAGBACHI/MKWY/2017) produced the highest weight of fruits and
seeds. The younger transplants (week 3 transplants) in this study produced the highest
number of seeds per fruit. The results obtained for number of fruits per plant is an
indication that 3 week old (for NDAGBACHI/MKW/2017) and 4 week old (for
SOMBO/MKW/2017) transplants produced the highest number of fruits. This observation
is in line with the work of SHUKLA & al. (2011) who reported that middle aged transplants
produced more number of fruits than the younger and older transplants. ADELANA (1983)
also recommended that 3 and 4 weeks old transplants are the best for high yield of fruit of
pepper (a Solanaceous plant). AKINROTIMI & ANIEKWE (2018) opined that
transplanting green pepper from 1 to 3 weeks was suitable transplanting time, because
during this stage, the plant can easily withstand shock due to transplanting, without
shedding its leaf. The possible reason seems to be that in case of younger seedlings there
was less storage of food needed for vegetative extension, whereas, older transplants were
mature enough and restrained vegetative extensions, thus producing lower yields.
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Table 1. Description of the Pepper (Capsicum spp.) genotypes used in this study.

Landrace number Source hg:na; B%t:rr::al Botanical description

Capsicum M(_edium-sized annual plant: long

SOMBO/MKW/2017 Mokwa Sombo pointed and pendant fruits with hot
annuum taste, one pedicel per node.

) Capsicum A small-sized perennial_plant, \{vith
NDAGBACHI/MKW/2017 | Mokwa Ndagbachi frutescens very hot taste, three to five pedicels
per node.
Table 2. Morphological parameters of the selected landraces of Capsicum spp.

Age at Height/cm Morphology at maturity
LEL R Transplanting Maturity Harvest '\:)urr;]r?;]regf NL:S;?I‘Z; gl
NDAGBACHI/MKW/2017
Week 3 4.05+0.052 33.00+4.00° 33.75+1.25% | 5.25+2.25° 39.50+4.50P
Week 4 4.18+0.33P 23.00+2.002 37.75+0.75° 8.00+1.00° 33.00+1.50°
Week 5 6.00+0.50° 29.75+6.25% 32.0548.45% 5.25+1.75b 38.25+6.75°
Week 6 6.50+0.75°¢ 23.13+3.882 27.13+£3.032 2.75+0.25¢2 19.25+6.252

Total 5.18+0.45 27.22+2.30 32.67+2.24 5.31+0.91 32.50+3.61
SOMBO/MKW/2017

Week 3 3.80+0.50? 21.38+0.13¢ 28.25+4.75" | 6.50+0.50% 83.25+11.75¢

Week 4 4.35+0.00P 30.08+7.93¢ 32.50+7.50° 9.25+0.25¢ 60.50+3.00°

Week 5 4.53+0.73°¢ 17.13+0.88P 24.25+0.75° 7.25+0.75° 64.00+4.00°

Week 6 3.95+0.5¢ 8.38+0.132 21.00£1.002 4,75+0.252 19.00+2.002

Total 4.16+0.20 19.24+3.22 26.50+2.35 6.94+0.64 56.69+5.19

Values are means + standard error, values followed by the same superscript on the same column is not

significantly different at p>0.05 tested by DMRT.

Table 3. Yield parameters of the selected landraces of Capsicum sp.

Age at Number of Weight of fruits Number of Weight of 100
transplant fruits/plant (9) seeds/fruit seeds (g)
NDAGBACHI/MKW/2017
Week 3 27.50+2.00¢ 0.56+0.07° 41.20+1.85P 0.25+0.00P
Week 4 23.75+2.25¢ 0.77+0.04°¢ 37.40+2.6820 0.38+0.00°
Week 5 17.50+3.00° 0.8040.06° 37.80+5.18% 0.41+0.009
Week 6 13.75+0.752 0.38+0.06% 30.20+4.502 0.20+0.00?2
Total 20.63+0.91 0.63+0.05 36.65+1.97 0.31+0.20
SOMBO/MKW/2017

Week 3 11.2540.75° 12.09+2.062 143.00+11.47° 0.52+0.009
Week 4 35.00+2.50¢ 8.91+1.65° 127.40+18.76° 0.40+0.00?2
Week 5 25.00+1.50°¢ 8.51+1.26% 108.80+21.402 0.42+0.00°¢
Week 6 7.50+0.502 7.97+1.75% 115.40+14.552 0.41+0.00°
Total 19.69+0.01 9.37+0.86 123.65+8.34 0.44+0.00

Values are means + standard error, values followed by the same superscript on the same column is not
significantly different at p>0.05 tested by DMRT.
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Conclusion and recommendation

It can be concluded that Although, different transplanting ages tend to favour
different agro-morphological traits, the best ages for transplanting of both the pepper
landraces SOMBO/MKW/2017 and NDAGBACHI/MKW/2017) for optimum vyield
attribute preferred by growers (hnumber of fruits per plant) are the 3-4 week after planting.
Also, more specifically, 3 and 4 week old transplants seem to be the best age to produce
more yields for NDAGBACHI/MKW/2017 and SOMBO/MKWY/2017 respectively. It is
therefore recommended that appropriate timing for transplanting, as an important cultural
practice, should be considered for optimum production of the selected pepper landraces in
Niger State, Nigeria.
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