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ABSTRACT

Field and laboratory experiments were carried out between April 2015 and March 2016 to evaluate the
effects of planting dates on seed physiological quality and health characteristics of two varieties of chilli
pepper. The field trial was laid out in 2x3 factorial experiment in a Randomized Complete Block Design
(RCBD) with three replications. The factors studied included two chilli varieties (Shito Adope and Legon-
18) and three planting dates (May 12, 2015; June 13, 2015 and September 29, 2015). The field study was
conducted at the Crops Research Institute-Kwadaso Station, Kumasi, Ghana. There were significant
varieties x planting dates interaction for the number of days to 50% flowering and number of days to 50%
fruiting traits. Shito Adope planted in June took the shortest time to flower, significantly earlier than the
other treatment combinations yet similar to that of Shito Adope planted in May. For fruit set, Shito Adope
planted in May took the shortest time to set fruit, significantly earlier than the other treatment
combinations yet similar to that of Shito Adope planted in June. Varieties x planting dates interaction had
significant for the number of fruits per plant trait. Shito Adope planted in May produced the highest
number of fruits per plant although not different from the number produced by Legon-18 planted in June.
Higher seed germination percentages (89.9%) were recorded by seed produced from May planting.
September planting resulted in high seed yield parameters such as number of seeds per fruit (77.3), seed
weight per fruit (0.40g) and 1000 seed weight (5.00g). Non-significant interactions between the
treatments for seed vigour were found. The highest occurrence of fungal pathogens was observed on
seeds arising from May planting while the least occurrence was recorded on seeds arising from
September planting. The study concluded that the genotype and environmental conditions interactively
influenced flowering and seed quality traits. Shito Adope, planted in May recorded the highest number of
aborted flowers whereas Legon-18 planted in September produced the highest number of seeds per fruit
as well as the heaviest seed weight per fruit. The higher germination percentage was however recorded
by seed produced from May planting.

Keywords: [genotype, environment, flower abortion, fruit set, seed yield, germination}
1. INTRODUCTION

Chilli pepper (Capsicum frutescens L.) is an annual herb belonging to the Solanaceae family which is a widely cultivated
crop in West Africa and is also consumed globally as fresh or processed spice [1]. It is an important source of income for
smallholder farmers as well as a good foreign exchange earner many countries of the world [2]. Nutritionally pepper fruits
have high antioxidant levels and vitamins, especially ascorbic acid (vitamin C) and b-carotene (pro-vitamin A) [3]. In
Ghana, pepper is among the four widely cultivated vegetables in terms of production volume [4], and it is 5th largest
exporter of chilli peppers to the European Union (EU) [5]. Despite the enormous economic and nutritional benefits of chilli
peppers, production in Ghana is still low, a result of the poor quality of seed used in production. The poor quality of such
seed has been attributed to the use of inappropriate agronomic practices, such as irregular plant spacing and unsuitable
planting times, during its generation [6]. [7] indicated that the general crop husbandry practices adopted by farmers
influenced the quality of seeds produced. Furthermore, [8] reported that the abscission of flowers and fruits was a very
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important yield-limiting factor in pepper seed production which was linked to the plant spacing employed. [9], also
stressed that plant spacing had a direct effect on fruit and seed quality. Generally, optimum plant spacing was very
important in any crop production system since it ensured proper growth and development of the plants and resulted in
yield maximization and economic use of land [10]. Time of planting of crops was also very crucial in any crop production
system since it determined the extents of severity of crop diseases, crops capacity for light absorption and crops utilization
of water, with ultimate consequences on crop growth and yield [1]. [11] also indicated that, the best stand establishment
and highest yield were associated with the earliest planting dates confirming the significant effect of planting date crop
performance. The overall objective of the study was therefore to evaluate the effects of planting date and plant density on
the physiological quality and health characteristics of seeds of two chilli varieties.

MATERIALS AND METHODS

Experimental Location
The field trial was carried out at the Crops Research Institute (CRI)-Kwadaso Station, Kumasi, Ghana. Kwadaso, located
in the Ashanti Region of Ghana and situated between Latitude 6°42'N and Longitude 1°39'W also falls within the Semi-
Deciduous Forest ecological zone. The soil at the location is characterized by ferric acrisols with a well-drained structure.
The rainfall pattern is bimodal with the major rainy season starting in March, with a peak in May. The region experiences a
slight dry period in July - August. The minor season commences in September, peaks in October and dwindles down in
November.
Experimental design and treatments
The field trial was laid out in a 2x3 factorial arrangement in a Randomized Complete Block Design (RCBD) with three
repllcatlons The factors were varieties at two levels (Shito Adope and Legon-18); and planting dates at three levels (12th
May; 13" June ; 29" September, 2015). Each variety was cultivated on a plot of land measuring 460m? (20m x 23m)
during each both major and minor seasons. The isolation distance between the two field plots was 250 meters apart to
avoid cross pollination between the varieties [12]. The plant population within each experimental plot was 200 plants and
the experimental plots were separated by one meter rows.

Shito Adope
This variety has the following characteristics: Plant height = 45 cm; Plant Spread = 52 cm; number of days to flowering =
60 days; Plant growth habit = Compact & flat at top; Immature fruit colour = green; Mature fruit colour = red; Average
length of fruit with pedicel = 8.31cm; Average length of fruit without pedicle = 6.52 cm; Average fruit weight = 3.48 grams;
Pungency = Very Hot; Yield fresh weight = 30 t/ha; Yield dry weight: 9.3t/ha.

Legon 18
This variety has the following characteristics: Plant height = 48 cm; Plant Spread = 56 cm; number of days to flowering =
55 days; Plant growth habit = Compact & flat at top; Immature fruit colour = green; Mature fruit colour = red; Average
length of fruit with pedicel = 24.31cm; Average length of fruit without pedicle= 18.52 cm; Average fruit weight = 6.48
grams; Pungency = Very Hot = Yield fresh weight = 40 t/ha; Yield dry weight: 11.3t/ha.
Nursery management
Two raised nursery beds containing sterilized, well-drained Ioamy soils were prepared for the sowing of seeds. Due to the
nature of the study, seeds were sown at different dates (10" April, 12" May, and 20" August 2015). The nursery beds
were covered with palm fronds to provide shade and protect the young seedlings from harsh weather conditions. All
recommended nursery management practices including irrigation, weeding and thinning were carried out as and when
necessary. Transplanting of seedlings were carried out four weeks after sowing. An insecticide, Golan 20 SP, with active
ingredient of 20% acetamiprid was applied at the rate of 20 ml/15 L of water to control insect pests; and a systemic
fungicide, Victory 72 WP, with active ingredients, 8% metalaxyl and 64% mancozeb, was used at the recommended rate
of 40 g/15L water to control fungal diseases.
Preparation of experimental field and crop husbandry practices
The sites were cleared, ploughed and harrowed. Fleld layout was done a day prior to transplanting. Transplanting for the
major season was carrled out on 12" May and 13" June 2015, respectively; while transplanting for the minor season was
carried out on 29" September 2014. Manual weeding (hoeing and hand pulling) was carried out two weeks after
transplanting and continued at three weeks interval until the final harvest. Irrigation was also done once every month
using sprinklers to maintain adequate soil moisture and to promote uniform growth and development. A basal application
of NPK (15:15:15) was done two weeks after transplanting through band placement at the rate of 35 kg ha™ [5g per plant].
The second application (Ammonia nitrate, 34% N) was carried out six weeks after transplanting at the rate of 48 kg ha a
[3g per plant]. After transplanting, the field was sprayed with Golan 20 SP and Victory 72 WP at four -week interval at the
recommended rates of 20 ml/15 liter of water and 40g/15L water, respectively, to control insect pests and fungal diseases.
Harvesting of matured fruits began at 12 weeks after transplanting (WAP) and was carried out manually by hand picking.
Fruits from 30 tagged plants were harvested from each plot and placed in polythene bags for post-harvest data collection
and laboratory analysis. Data were collected on climatic information, number of days to 50% flowering, number of aborted
flowers, number of days to 50% fruit set, number of fruits per plant, number of seeds per fruit, seed weight per fruit, 1000
seed weight, seed germination.
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Seed vigour determination
Conductivity test was used in determining the vigour of the seeds. Four replicates of 50 seeds of each entry were drawn
at random and tested for electrical conductivity. Seeds were placed in Erlenmeyer flasks containing 75 ml ultra pure
deionized water equilibrated to 25 °C, then maintained at 25 °C for 24 h. After 24 h of soaking, the flasks was swirled for
10-15 sec and seeds then taken out of water with a clean forcep. An electrical conductivity dip cell was inserted into the
seep water until a stabilized reading achieved and recorded. The mean of the two control flasks (sterilized distilled water)
when measured served as background reading. Conductivity was calculated using the formula below [13].
Conductivity (uS/cm-"g-") = (Conductivity reading - background reading) check

(Weight (g) of replicate)

According to Milosevic et al. (2010), if the calculated value is < 25 pS/cm-1g-1, seed has a high vigour, thus, the seed is
suitable for early sowing in unfavourable conditions;

25-29 uS/cm-'g-', seed can be used for early sowing with risk in unfavourable conditions;

30—43 pS/cm-'g-', seed is not suitable for early sowing especially in unfavourable conditions; > 43 pS/cm-'g-', seed has a
low vigour i.e.it is not suitable for sowing.

Seed health determination

Seed health test was carried out using the Blotter test method [14]. Four hundred seeds from each treatment were plated
on well water-soaked blotters (4 petri-dish). Seeds were incubated for 7 days in an incubation room at 20°C + 1-2°C under
12hr alternating cycles of light using Near Ultra Violet light bulbs and darkness. At the end of the incubation period, each
seed was thoroughly examined under a stereomicroscope for the total fungus population of each treatment. A further
identification of fungi spores (fruiting bodies) was made using the compound microscope as described by [15].

DATA ANALYSIS

Data were subjected to Analysis of Variance (ANOVA) with the aid of STATISTIX Version 9.0 statistical package. Means
separation were carried out using Tukey’s Honestly Significant Difference (HSD) at 5% level of probability.

RESULTS

Climatic information of study location

The highest rainfall was recorded in the month of April (280.1mm); followed by June (264.9mm) and September
(206.5mm). The lowest rainfall data (16.7mm) was recorded during the month of December. Monthly temperatures during
the same period ranged from the lowest (22.7°C) in September 2015 to the highest temperatures (32.8°C) in December
2015 (Table 1).

Table 1. Monthly Weather Data at study location (Kwadaso Station) for 2015

Months Rainfall Temp. Temp.
(mm) max. (°C) min. (°C)
January 40.1 31.0 244
February 48.0 32.0 24.6
March 701 31.5 24.3
April 280.1 28.1 24.3
May 132.5 30.1 24.3
June 264.9 28.3 23.8
July 113.0 29.5 23.9
August 92.0 30.5 23.8
September 206.5 28.9 22.7
October 173.3 31.2 23.4
November 139.0 31.6 23.8
December 16.7 32.8 22.9

Source: Soil Research Institute, Kwadaso

Chemical properties of soils from study location

The soils were generally slightly acidic with satisfactory levels of organic matter. Nitrogen and, phosphorus and potassium
were however low in contents. The contents of Ca, Mg were also low (Table 2).
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Table 2: Chemical properties of soils sampled from the experimental site at Crops Research Institute, Kwadaso Station,
Kumasi

Exchangeable Exc. E.C.E.C Available-

Cations (cmol/kg) Acidity Me/100g Bray’s

Sites PH % Total N Org. M Ca Mg K (AL") P (ppm)
(1:1 H,0) %

;':t"i 6.21 0.13 154 | 287 | 06| 012 | 018 375 78.37

;':t'g 5.82 0.13 173 | 174 | 07 | 022 | 030 3.52 81.09

Effects of variety and planting date on number of days to 50% flowering

The varieties x planting dates interaction were significant for the number of days to 50% flowering traits (Table 3). Shito
Adope planted in June took the shortest time to flower, significantly earlier than the other treatment combinations yet
similar to that of Shito Adope planted in May (Table 3). Legon-18 planted in September and June on the other hand took
the longest time to flower. Between the varieties, Shito Adope plants significantly flowered earlier than plants of Legon-18.
Among the planting dates, planting in May led to significantly earlier flowering of plants than June and September
plantings (Table 3).

Table 3. Effects of variety and planting date on the number of days to 50% flowering

Days to 50% flowering

Planting Dates Shito Adope Legon-18 Mean
May 27.9 37.3 32.6
June 294 41.7 35.6
September 329 42.3 37.6
Mean 30.07 40.43 35.30

HSD (0.05): Varieties = 1.63; Planting dates = 2.40; Varieties x Planting dates =4.17

Effects of variety and planting date on the number of aborted flowers

A significant variety x planting date interactions were found for the number of flower aborted trait (Table 4). Shito Adope,
planted in May recorded the highest number of aborted flowers significantly greater that the number from Legon-18
planted in June and Shito Adope, also planted in June (Table 4). Between the varieties, Shito Adope exhibited more
flower abortion than Legon-18. Among the planting dates, September and May plantings recorded similar high flower
abortions which were significantly greater than flower abortions recorded under June planting.

Table 4. Effects of variety and planting date on the number of flowers aborted of chilli pepper

Number of flowers aborted

Planting Dates Shito Adope Legon-18 Mean
May 16.3 13.5 14.90
June 11.9 9.5 10.70
September 15.6 16.0 15.80
Mean 14.60 13.0

HSD (0.05): Varieties = 1.60; Planting dates = 2.33; Varieties x Planting dates = 4.05

Effects of variety and planting date on number of days to 50% fruit set

There were significant varieties x planting dates interaction for the number of days to 50% fruit set trait (Table 5). Shito
Adope planted in May took the shortest time to set fruit, significantly (p<0.05) earlier than the other treatment
combinations yet similar to that of Shito Adope planted in June (Table 5). However, Legon-18 planted across all the
planting dates took the longest time to set fruit, significantly different from those of Shito Adope. Between the varieties,
Shito Adope plants set fruit significantly earlier than the plants of Legon-18. Among the planting dates, planting in May led
to a significantly earlier fruit setting than in September planting although similar to that of June planting.
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Table 5. Effects of variety and planting date on the number of days to 50% fruit set

Days to 50% fruit set

Planting Dates Shito Adope Legon-18 Mean
May 324 48.2 40.3
June 32.6 51.2 41.9
September 36.9 50.9 43.9
Mean 33.97 50.10 42.03

HSD (0.05): Varieties = 1.69; Planting dates = 2.49; Varieties x Planting dates = 4.35

Effects of variety and planting date on number of fruit per plant

The interaction of varieties x planting dates was significant for the number of fruits per plant trait (Table 6). Shito Adope
planted in May produced the highest number of fruits per plant although not different from the number produced by Legon-
18 planted in June. The least number of fruits per plant was produced by Legon-18 planted in September, significantly
less than those produced by Shito Adope planted in May (Table 6). Between the varieties, Shito Adope produced
significantly more fruits per plant than Legon-18. Among the planting dates, planting in May resulted in the production of a
high number of fruits per plant, significantly greater than that from September planting yet similar to June planting.

Table 6. Effects of variety and planting date on mean number of fruits per plant of chilli pepper

Mean number of fruits per plant

Planting Dates Shito Adope Legon-18 Mean
May 38.4 26.1 32.3
June 274 30.6 29.1
September 27.3 18.6 23.0
Mean 31.0 25.1 28.05

HSD (0.05): Variety = 3.67; Planting Date = 5.42; Variety x Planting Date = 9.44

Effects of variety and planting date on the number of seed per fruit

The interaction effects between variety and planting date had shown significant difference on number of seeds per fruit
trait (Table 7). Legon-18 planted in September produced the highest number of seeds per fruit (77.3), significantly
different from the least seed number (52.4) produced by Shito Adope planted in June (Table 7). Between the varieties,
Legon-18 produced the highest seeds per fruit (73.40), significantly greater than the least produced by Shito Adope
(60.21). Among planting dates, the highest number of seeds per fruit (71.30) was produced by September plantings,
significantly different from the least produced by June plantings.

Table 7. Effects of variety and planting date on the mean seed number per fruit of chilli pepper
Mean seed number per fruit

Planting Dates(2014) Shito Adope Legon-18 Mean
May 63.1 69.4 66.20
June 52.4 73.5 62.94
September 65.0 77.3 71.30
Mean 60.21 73.40

HSD (0.05): Varieties = 3.53; Planting dates = 5.23; Varieties x Planting dates = 9.1

Effects of variety and planting date on the seed weight per fruit

There was significant variety x planting date interactions for seed weight per fruit (Table 8). Legon-18 planted in May and
September as well as Shito Adope planted in September produced significantly the highest seed weight per fruit. (Table
8). The least seed weight were produced by Shito Adope planted in May and June and Legon-18 planted in June.
Between varieties, Legon-18 produced the highest seed weight (0.37g) significantly greater than the least produced by
Shito Adope (0.33g). Among planting dates, the highest seed weight per fruit (0.40g) was obtained from September
plantings, significantly greater than the least produced by June planting. Seed weight from May planting was similar to
that obtained from September planting.
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Table 8. Effects of variety and planting date on the seed weight per fruit of chilli pepper
Mean seed weight per fruit (g)

Planting Dates Shito Adope Legon-18 Mean
May 0.3 0.4 0.35
June 0.3 0.3 0.30
September 0.4 0.4 0.40
Mean 0.33 0.37

HSD (0.05): Varieties. = 0.03; Planting Dates = 0.50; Varieties. x Planting Dates = 0.09

Effects of variety and planting date on the 1000 seed weight

A variety x planting date interactions was significant for 1000 seed weight trait (Table 9). Shito Adope planted in
September produced the highest 1000 seed weight though similar to that produced by Shito Adope planted June (Table
9). The least seed weight were produced by Legon-18 planted in May which was not different from that produced by Shito
Adope planted in May. Between varieties, Shito Adope produced the highest 1000 seed weight (5.03g) significantly
greater than the least produced by Legon-18 (4.50g). Among planting dates, the highest 1000 seed weights were
obtained from June and September plantings, significantly greater than the least obtained from May planting.

Table 9. Effects of variety and planting date on the 1000 seed weight of chilli pepper

1000 seed weight (g)
Planting Dates(2014) Shito Adope Legon-18 Mean
May 4.6b 4.0 4.30
June 5.2 4.8 5.00
September 5.3 4.7 5.00
Mean 5.03 4.50

HSD (0.05): Varieties = 0.25; Planting dates = 0.37; Varieties x Planting dates = 0.64

Effects of variety and planting date on the Seed Vigor (%)

There were no significant interactions between the treatments for seed vigour. Similarly, there were no significant
differences between the main effects for seed vigour. Electrical conductivity values were 30.34 pS/cm-1g-1 for Legon-18
and 31.4 pS/cm-"g-' for Shito Adope.

Effects of variety and planting date on the Seed germination (%)

Significant differences were observed between planting dates for percent seed germination trait (Table 10). The highest
seed germination percentage (89.9%) was produced by seeds planted in June, significantly different from seeds planted
in September and May. The lowest seed germination percentage (82.8%) was produced by seeds planted in September.
Among the two varieties there were no significant differences in the germination percentage.

Table 10. Effects of planting date on percent seed germination of chilli pepper

Seed Germination (%)

Planting dates (2015) Mean
May 88.1

June 89.9
September 82.8
HSD (0.05): 6.35
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Effects of variety and planting date on the occurrence of fungal pathogens on chilli pepper

A total of three fungal pathogen species were identified on the two chilli varieties (Table 11). The pathogens included
Collectotrichum graminicola, Curvularia lunata and Rhizopus spp.. Of the three pathogens, Collectotrichum graminicola
recorded the highest pathogen incidence on the two chilli varieties, whiles Rhizopus spp. was the least. Generally, the
highest occurrence of fungal pathogens was observed on seeds cultivated in May while the lowest occurrence was
recorded on seeds cultivated in September. For varieties Shito Adope, recorded greater pathogenic load than Legon-18.
The highest pathogenic fungal load was recorded on Shito Adope planted in May.

Table 11: Variety and planting date effects on occurrence of fungal pathogens on two chilli varieties.

Pathogenic fungi

Variety Planting Collectotrichum Curvularia Rhizopus spp. TOTALS
Date graminicola lunata

Legon-18 May 280 104 26 410
Legon-18 June 290 56 38 384
Legon-18 September 180 62 0 242
Shito Adope  May 602 138 148 888
Shito Adope  June 303 94 28 425
Shito Adope  September 178 82 38 298
TOTALS 1,833 536 278

DISCUSSIONS

The interactions of varieties and dates of planting affected the number of days to 50% flowering and the number of days
to 50% fruit set traits. According to Uarrota [16], the flower formation and fruit set in plants are dependent on the
interaction of many complex processes which are influenced by genetic and environment factors. Generally, the least
days to 50% flowering and 50% fruit set traits were associated with May, the earliest date of sowing. This could be due to
the fact that the early sowing date provided suitable environmental conditions that favoured physiological development of
the pepper. In contrast, the longer days to 50% flowering and 50% fruit set traits observed for the September planting i.e.
the late sowing date, might have been influenced by higher temperatures. AVRDC [17] reported that fruit set usually
delayed when night temperatures were greater than 24°C or daily temperatures exceeded 32°C for extended periods.
Konsens et al. [18] and Khah and Passam [19] also stated that delays in fruit set during periods of high temperatures. For
the varieties, the observed variations for days to 50% flowering and days to 50% fruit set could be attributed to the genetic
make-up of the cultivars. Shito Adope took fewer days to attained 50% flowering and 50% fruit set than Legon-18.
Delelegn et al. [20] mentioned that earliness or lateness in the days to 50% flowering could be due to their inherited
characters and the early adaptation to the growing environment to enhance their growth and development. DeWitt and
Bosland [21] also observed that the fewer number of days to 50% flowering and 50% fruit set is an indication of earliness;
a desirable trait for varietal selection and release.

The number of flowers aborted also varied for varieties and planting dates. Of the two varieties, Shito Adope recorded a
higher number of flower abortions than Legon-18 and could be related to the differences in the genetic make-up of the
varieties [22]. Differences in flower abortion could also be due to the competition for assimilates between young
vegetative organs and floral structures [23] [24]. For the time of planting, the environmental conditions such as
temperature and rainfall could be influenced the extent of the flower abortion. In the present study, September plantings
resulted in high flower abortions and this could be explained by the high temperatures and low rainfall experienced during
the flowring periods of November and December. Similar results arising from moisture and temperature stresses were
reported in sweet pepper [25]. Falcetti et al. [26] also indicated that severe and prolonged water stress could result in poor
flower-cluster development and reduced pistil and pollen viability and subsequent fruit set. Van Doon and Stead [27]
further stated that flower retention and fruit set were highly sensitive to environmental factors, particularly temperatures.
The observed variations in the number of seeds and the seed weight per fruit could also be attributed to differences in the
genetic composition of the cultivars. The present study identified Legon-18 as the highest performer in terms of fruit mass,
seed weight and seed number and the results suggest that these traits are positively associated and are influenced by
genotype. This corroborated the report of Alan and Eser [28], who indicated that pepper fruit size and fruit set positively
correlated with seed number. The size and weight of seeds were very important parameters since they determined food
reserved within the seed coat and influenced the rate of germination and vigour [29]. Furthermore, Capsicum species with
heavier seed weight tended to have more food reserves which could prolong seed viability. For seed number per fruit and
seed weight per fruit, the observed differences among planting dates might be due to the fact that each of the growing
seasons was characterized by fluctuating environmental conditions including rainfall, temperature, relative humidity and
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soil moisture. Among the different dates of planting, the September planting recorded both the highest seed number and
heaviest seed weight per fruit. This same period (November — December) was characterized by moderate rainfall, lower
humidity and suitable temperature; all of which tended to favour seed formation and development. According to Rashid
and Singh [30], periods of moderate rainfall and humidity were much more suitable for quality seed production of most
vegetables. The observed interactive effects point to the genotypes’ adaptation and response to the changing
environmental conditions, as exhibited by the superior performance of Legon-18 over Shito Adope during the three
planting seasons.

In terms of seed quality, the vigour values in the present study indicated that the seeds were of meduim vigour and as
such could not survive under unfavourable environmental conditions [31]. For seed germination, however, significant
variations were observed among the sowing dates and these could be attributed to the environmental differences. [32]
indicated that seed germination rapidly decreased if seeds were exposed to adverse environmental conditions. Delelegn
and Belew [20] also reported similar results in a study involving ten hot pepper varieties.

Seed health is an important factor in the control of plant diseases since infected seeds are less viable, has low
germination, reduced vigour and subsequently reduced yield [7]. Pest and disease infestation not only led to a reduction in
yield, but also affected the quality of seeds. A total of three fungal pathogen species were identified during the present
study. Collectotrichum graminicola recorded the highest pathogen incidence; while Rhizopus spp. was the least. The fungi
identified on seed samples are a reflection of the possible diseases that could affect the seeds and seedlings emerging
from such infected seeds. According to [33], Rhizopus and Collectotricum are pathogenic to chilli seeds and causes
diseases such as seed rot, damping off, root rot, fruit rot, wilt and foliar diseases.

CONCLUSION

The genotype and environmental conditions interactively influenced flower abortion and seed quality traits including
number of seed number per fruit, seed weight per fruit and 1000 seed weight. Shito Adope, planted in May recorded the
highest number of aborted flowers. Legon-18 planted in September produced the highest number of seeds per fruit as
well as the heaviest seed weight per fruit. However, the higher germination percentages were recorded by seed produced
from May planting.

COMPETING INTERESTS

“Authors have declared that no competing interests exist.”.

REFERENCE S

1. Islam M, Saha, S, Akand H, Rahim A. Effect of sowing date on the growth and  yield of  sweet pepper
(Capsicum annuum L.) Agronomski Glasnik 1/2010, ISSN 2010 0002-  1954.

2. Ofori OD, Danquah YE, Ofosu AJ. Vegetable and spices crop production in West Africa Economics, 2007; 44 (4):
Pp 816-820.

3. Palma JM, Sevilla F, Jiménez A, del Rio LA. Corpas, F. J., Alvarez de Morales, P., & Camejo, D. M.. Physiology
of pepper fruit and the metabolism of antioxidants: chloroplasts, mitochondria and peroxisomes. Annals of
botany, 2015 116(4), 627-636.

4. Schippers RR. African Indigenous Vegetable. pp. 56-60. An Overview of the Cultivated species. Chatthan, U.K,,
N.R/ACO. EU. 2000

5. MiDA. Millennium Development Authority. Investment Opportunity in Ghana Chili Pepper Production 2010.
www.mida.gov.gh. Accessed 23 November 2014.

6. AVRDC. Vegetable production training manual. Asian Vegetable Research and Development Center (AVRDC).
Shanhua, Tainan. 1990; Pp 55-56.

7. van Gastel AJGV, Pagnotta MA, Porceddu E. Seed Science and Technology. ICARDA, Aleppo, Syria. 1996;
Pp289-295.

8. Wien HC, Turner AD, Yang SF.. Hormonal basis for low light intensity induced flower bud abscission of pepper.
Journal of the American Society for Horticultural Science 1989;114: 981 - 985.

9. Williams CN, Uzo JO, Peregrine WTH. Vegetable Production in the Tropics. Intermediate  Tropical Agric.
Series. Longman Group (U.K.) Ltd. 1991; Pp.26-48.

10. Wubs AM, Ma YT, Hemerik L, Heuvelink, E. Characterization of fruit set and yield patterns in different capsicum
cultivars. Hort. Science. 2009;44: 1296—-1301.

11. Bevacqua RF, Vanleeuween DM. Planting date effects on stand establishment and yield of chilli pepper.
American Society for Horticultural Science. 2003;38: 357 — 365.

12. AVRDC. Asian Vegetable Research and Development Center. Guide International Cooperators P.O. Box 42,
Shanhua; Taiwan 741; ROC tel: (886-6) 583-7801. September 2000.




339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.
33.

ISTA. International Rules for Seed Testing. International Seed Testing Association, Bassersdorf,
Switzerland. 2007

ISTA. International Seed Testing Association, Bassersdorf, Switzerland. 2004

Mathur SB, Kongsdale O. Common Laboratory Seed Health Testing Methods for Detecting Fungi. Danish
Government Institute of Seed Pathology for Developing Countries Copenhagen. Denmark. 2001

Uarrota VG. Response of cowpea (Vigna unguiculata L. Walp.) to water stress and phosphorus fertilization. J.
Agron., 2010; 9: 87-91.

AVRDC. Asian Vegetable Research and Development Center. Suggested Cultural Practices for Chili Pepper by
Berke, T., Black, L. L., Talekar, N. S., Wang, J. F., Gniffke, P., Green, S. K., Wang, T. C. and Morris, R. AVRDC
pub 2005 # 05-620.

Konsens J, Ofir M, Kigel J. The effect of temperature on the production and abscission of flowers and pods in
snap bean (Phaseolus vulgaris L.). Ann. Bot. 1991; 6:391-399.

Khah EM, Passam HC. Flowering, fruit set, and development of the fruit and seed of sweet pepper (Capsicum
annuum L.) cultivated under conditions of high ambient temperature. J. Hort. Sci. 1992; 67:251-258.

Delelegn S, Belew D, Mohammed A, Getachew Y. Evaluation of Elite Hot Pepper Varieties (Capsicum spp.) for
Growth, Dry Pod Yield and Quality under Jimma Condition, South West Ethiopia. International Journal of
Agricultural Research, 2014; 9: 364-374.

DeWitt D, Bosland PW. The complete chile pepper book: A gardener's guide to choosing, growing, preserving,
and cooking. Timber Press. 2009

Tarchoun N, M’'Hamdi M, Teixeira da Silva, JA. Approaches to evaluate the abortion of hot pepper floral
structures induced by low night temperature. Europ. J. Hort. Sci. 2012; 77 (2). Pp. 78-83.

Bertin N. Competition for assimilates and fruit position affects fruit set in indeterminate greenhouse tomato. Ann.
Bot. 1995; 75, 55-65.

Marcelis LFM, Heuvelink E, Baan-Hoffman-Eijer LRJ, Den Bakker J, Xue LB. Flower and fruit abortion in sweet
pepper in relation to source and sink strength. J. Exp. Bot. 2004; 55, 2261-2268.

Erickson AN, Markhart, AH. Flower developmental stage and organ sensitivity of bell pepper (Capsicum annuum
L.) to elevated temperature. Plant Cell Environ. 2002; 25, 123—-130.

Falcetti M, Stringari G, Bogoni M, Scienza A. Relationships among pedo-climatic conditions, plant available water
and nutritional status of grapevines. Acta Horticulture. 1995; 383: 289-297.

Van Doon WG, Stead AD. Abortion of flowers and floral parts. J. Exp. Bot. 1997;48, 821-837.

Alan O, Eser B. Pepper Seed Yield and Quality in Relation to Fruit Position on the Mother Plant. Pakistan
Journal of Biological Sciences 2007;10 (23):4251-4255.

Nkansah GO, Ofosu-Budu KG, Ayarna A. W. Growth and yield performance of bird eye pepper in the forest
ecological zone of Ghana. J. Appl. Biosci. 2011; 47: 3235— 3241.

Rashid MA, Singh DP. A manual on Vegetable seed production. Horticulture Research Centre, Bangladesh
Agricultural Research Institute. Joydeppur, Gazipur-1701. 2000; Pp. 9-13.

MiloSevi¢ M, Vujakovi¢ M, Karagi¢ D. Vigour tests as indicators of seed viability. Genetika, 2010; 42(1), 103-
118.

Doijode SD. Seed storage of horticultural crops. Food Prod. Press, New York. 2001; Pp. 339.

Al-Kassim MY, Monawar MN. Seed-borne Fungi of Some Vegetable Seeds in Gazan Province and Their
Chemical Control. Saudi J. of Biol. Sci. 2000; Vol 7 (2):179-185.



