NIGERE.AN «.U()URNALL;'
AGRICULTURE

Foon AND

ENVIRONMENT.

ISSN 0331 - 0787

A Publication of Faculty of Agriculture
University of Uyo. Uyo.

Akwa Ibom State. Nigeria

www.njafe.ors

13 2017 Number 4




Nigerian Joumal of Agriculture, Food and Environment, 13(43: L08-112

Published Decembes, 2017 Ndaevo et al., 2017

'PRELIMINARY EVALUATION OF GROWTH AND YIELD
PERFORMANCES OF SOME PEPPER (Capsicum spp.) VARIETIES IN
' AN ULTISOL

Ndaeyo', N. U., Utin', A. L, Ekpo®, T. U. U. and Akpan’, E. A.
hepartment of Crop Science, University of Uve, Uve, Nigeria.” Department of Agricultural Edncation, College of Education,
Afitha Nist, Nsit 1bom Local Governmeni drea, Akwa lhom State Nigeria. *Department of Crop Scieace, Alowu thom State
Ulniversity, Obio Akpa Campus, Ornak Anan Local Government Area, Alwa Iham Stare, Nigeria. *Corresponding Author's

Emaildr_nundaeyoiciyahoo.com. nyvandohndaeroiduninio.edung

ABSTRACT

A freld wrial was conducted at University of (o Teaching and Research Farm, Town Campus Annex, Uva, dkwa [bow State in
the late cropping season of 2004 1o evaluete the growth ang vield performances of some pepper (Capsicum spp.) varieties in
i uitisod, The experinient was laid out in a randomized complewe block design with three veplicates. Treatments weve five
pepper varieties (Tabasco, Trinidad. Scoich Bonnet, Aleppo and Cibanelle), Results mdicated significant (P=.0003) differences
i gronveth and vield among the pepper varieties.  Scotch Bonnet variety produced the highest nnmber of leaves per plo
(2744 3833, JH1.08 and {40.24 wb 5, 7, 9 and 11 weeks gfier transplainting - WAT, respecrivefy) while the least wos from
Friniderd variety (12,97, 3345, 56.63 and 89.92 ar 5, 7, % and 1 WAL, respectively. dleppo varfety had sigaificanty
200030 faller plants I the 137 WAT (83 2 {eny) than other varieties. Scoich Bonnet had the widest leaf area ar 9 WAT (40,71
cni) white Trinidad had the widest ar 7 and 1 WAT with 49924 cin” and 42.27 coi’. respeciivelv. The munber of fruiis per
plant and fresh fiuir vield per hectare varied significantly (P<0.03, among the varieries. The highest number of fiuits per
plunt, jresh and dry fiudt yields per hectore were flrom Meppo variety (2023, and 251 tha) followed by Crbanefle
variety (2287, 1496 and 7.08 tha, respectively while Trinidad varien had the (3.63, 282 and .37 vhaj. Fresh and diy
Sruit pields per lhectare from Aleppa varien were higher than other vewtetios by 10- 83% and 26 -86 %, respectivefy.
Therefore, plaming Aleppe and-or Cubanelle vartenfies) has high potentials for pepper production in an ultisol.
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INTRODUCTION

Pepper (Cupsicum spp.), a member of Solanaceae Family, is an important fruit vegetable in the world (Alivu,
2000: Udoh ef «f., 2005). This is because it is consumed by human in various ways [or ils high nutritional.
medicinal and economic value (Udoh or «f, 2005) and is commonly used as condiments (Alabi, 2006). The non-
pungenl speeies are caten raw in salad while the stronger flavoured types are popular in all kinds of cookery, The
very hol varictics of pepper (Chilies) have a high cantent of the alkaloid capsaicin (CisHzz0:) which imparts the
pungency or spicy taste, The pungenl species is alse used on seasoning sauces and soup and other dishes. Pepper
like other vegetables crops contributes nutritiously with nuteient that may be lacking in other food material hence
improve food intake (Grubben, 19973,

Duc te its high demand. many people now engaged in its cultivation both at subsistent and commercial level, but
the average production and vield in Nigeria is still very low (Andrew, 2002, Tkeh e wi., 2012 ). Presently. its
production is far below its demand and this lopsided relationship between demand and production emphasizes the
nced Lo investizate and subseguently develop strategies that can enhance pepper production. Besides, it remains a
good source of income. In Ghana for instance. pepper is one of the leading vegetable erops noted for expart
(Nkansah er o/, 2011). Bonsu er ol (2003) reported that its production is a good source of income for small
producers or out growers and is significantls one of the foreign exchange eamning vegetable crops in Ghana,
Pepper .is used daily in most homes and is playing positive rofe at the local and export markets. The Ghana
Standard Board- GST (2004) classified the four commercial types of fresh hot peppers grown from Capsicunr
annurim and Capsicum frutescence into two classes. The commercial 1y pes include the elongated-type (e.g. Legon
18}, Cherry-type (c.g. Kpakpo shito). Bonner shaped (e.g, Scotch honnety and Small elongated type (2.2.. African
bird’s eye). Trial conducted in Ghana. revealed that vield in the forest zone was higher than these recorded in the
Coastal Savanna zone indicating that eovironment has influence on pepper performance (Nkansah ef of, 2011).
Research findings have pointed to the [act that the use of adaprable varietyfies can boost pepper yield (Udoh ef af..
2005: Tkeh e aof., 201 2). Consequently. this study was conducted to evaluate the growth and yield performances ol
some pepper (Capsicum spp.) varietics grown in an ultisol in Uyoe, Southern Nigeria.

MATERIALS AND METHODS

The study was carried out at the University of Uyo Teaching and Research Farm Town Campus Annex, during
2014 lale (arming season. Uyo is located at Latitude 3° 03" and 5% 27'N; Longitude 7° 27° and 7° S8'E and
altitude, 38.1m abowe sca level). Uyo is in a rainforest zone which receives about 2700mm rainfall annually
{Moteorological Garden, 2008). The rainlall pattern is bimodal, with long (March - July) and short (September -
November) rainy seasons separated by a short dry spell of uncertain length. usually during the month of August,
The mean relative humidity is 78.8 %. atmospheric temperature is 30°C and the mean sunshine hours is 12 (Peters

NJAFE VOL. 13 No. 4, 2017 ' 108



Nigcrian Journal of Agriculiure, Food and Environment. 13(43:108-112

Published December, 2017 Nda(fyo et (J]., 20] 7

ot af.. 1989). The soil belongs to the ultisol broad group and the land had been under fallow for about two years
before the experiment.

The experiment was laid out in a randomized complete block design with three replicates. Treatments were five
pepper varieties (Tabasco, Trinidad, Scotch Bonnet, Aleppo and Cubanelle). Each plot measured 4.5 m x 2.0 m
while each replicate measured 28.5 m x 10 m. The inter-block and plot spacing were 2m and Lm, respectively. All
plots were constructed into scedbeds {45 m x 2.0 m). The pepper seedlings were raised in polybags in the
Department of Crop Science Screen House on varietal basis and the seedlings well nurtured until they were 30
davs old before they were transplanted to the permanent field in the evening. One wecek prior to transplanting they
were hardened up by exposing them to direct sunlight for 2-6 hours progressively, Only healthy and uniformly
sized scedlings were transplanted in the evening at a spacing of 50 em x 5¢ cm. Weeding was done manually at 3,
0. and 12 weeks after transplanting (WAT). Five plants were randomly tagged per plot for the determination of
height. number of leaves per plant, leaf area (using Salau et /., 2008 inethod- LA = 0.64 x LW, where L=length
of the leaf and W =width of the Icaf), number of branches per plant, number of days to 30% flowering, number of
fruits per plant. fruit length and circumference as well as tresh and dry fruit vields (t/ha). Data collected were
subjected to analysis of variance procedure and treatment means that indicated significant difference were
compared using the Least Significance Ditference at P<0.05.

RESULTS

Soil characteristics of the experimental site {Table 1) showed that the soil was acidic with pH values of 6.0 and
6.3 al 0-15 and 15-30cm depths. respectively, The organic matter content was 1.50 and .03 % while nitrogen
was 0.07 and (.05 %, respectively. The sandy, clay and silt fractions were 76.40, 14,20 and 9.40% at 0-15 and
T840, 14.20 and 7.40 % at 15-30cm soil depth, respeetively. Based on the soil basic characteristics, the soil
would require some amendiments in order to sustain its fertility.

Pepper height and number of leaves per plant

Pepper height (Table 2) as influenced by varictics showed significant difference (P=0.05). Aleppo was the tallest
variety (27.44, 34.21, 68.44, 76.96 and 82.35cm at 5, 7. 9, 11 and 13 WAT respectively. followed by Scotch
Bonnet (26.85. 54.77. 65.94 and 73.66c¢m at 3.7, 9, 11 and 13 WAT) while Trinidad was the shortest variety
(1449, 25.70, 32,12, and 42.48cm, ). The number of leaves of pepper per plant as influcnced by varieties (Table 3)
showed significant dilference (P=0.05), The number of leaves per plant in all the pepper varictics gradually
increased in the number from 5 to 11T WAT but reduced at 13 WAT. Scotch Bonnet varicly produced the highest
number of leaves (45.69, 85.53. 113,98, and 14024 at 5, 7, 9, and 1} WAT) but reduced (o 124.24 at 13 WA,
I'he least number of feaves per plant was from Tvinidad variety (12.97, 3545, 55.63, 89.92 and 81.81 at 5. 7,9, 11
and at 13 WAT)

Leal area and stem girth

Pepper Jeal area as influenced by vavieties showed significant difference (P< 0.05) at all sampling periods ( Table
41 but did not maintain 4 pattern. Scotch Bonnet variely produced the widest leaFarea at § WA'T (28.93em-), At 7
and 9 WAT, Trinidad variety had the widest leal arca (4994 and 41 37cm?, respectively) while at |1 WAT,
\leppo variety had the widest leaf (45,11 and 40.39 em® at 11, and 13 WAT. Cubanelle variety had the smallest
128.75. 29.25 and 35.60 and 30.86 cm?®, respectively at 7, 9, 11 and 13 WA'T), Stem girth (Table 5 only varied
sonificantly at 9, 11 and 13 WAT wilh Aleppo varicly having the biggest stem girth (2,24 and 3.57 and 3.17cm
respectively), while the smallest stem girth at 13 WAT was from Cubanelle variety (2.34em),

Number of Branches per plant and some phenological characteristics

The number ol branches per plant as influenced by varieties diftered significantly (P<0.05) (Table 6). Aleppo
saricty produced the highest number of branches (8.36, 19.81, 32.88, 5697 and 3948 at 5, 7. 9. 1| and 13 WAT,
respectively). The least number of branches per plant was recorded in Trinidad pepper. The result of number of
dovs o 50% Nlowering (Table 7} also varied signiticantly (p=0.05). Aleppo variety was the first to attain 30%
Mowering (23.06 days aller transplanting-DAT), emergence of first fruit (52.03 DAT). 50% fruiting (30.95 DAT).
and 30% ripening (63.69 DAT) followed by Cubanelle (28.96, 33.68, 57.02 and 70.75 DAT, respectively),
Tabasco variety took the longest number of days to attain 50% flowering (133.82), have first fruit emergence
1 180.33), 50% fruiting (149.03), and 50% ripening (171.03).

Yield and vield components

Lhe number of fruits per plant (Table 8) as intluenced by pepper varieties varied significantly (P<0.05). Aleppo
wroduced highest number of fruits per plant (29.23) while Trinidad had the Teast number of fruits per plant (3.63).
Fruit length as inllucnced by pepper varieties (Table 8),  Also varied significantly (P<0.03) with Aleppo
rroducing the fongest [ruits (7.73em) followed by Cubanelle variety (7.16cm), while Tabasco had the shortest
Tuil (2.46 cm).

The effect of pepper varieties on fruit circumference (Table 8) also differed significantly (p<0.05) Cubanzlle
.ariety produced fruits with the widest circumference (12.00 cm) followed by Scotch Bonnet (7.92 cmy. while the
:mallest {ruit circumference (2.78 ¢m) was from Tabasco variety. Aleppo produced the highest tresh (16,37 tha'!)
nd dry fruits (9.51 tha'') and was followed by Cubanelle (14.96 and 7.08 t ha''y while Trinidad variety produced
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the lowest fresh and dry fruits (2.82 and 1.31 t ha'}. Fresh and dry fruit yields per hectare from Aleppo variz-
were higher than other varieties by 10- 83% and 26 -86 %, respectively.

DISCUSSION

Pepper varieties showed significant differences in growth and vield characteristics. The observed differences
growth and yield of the pepper varieties could be partly due to inherent genetic differences among the-
Apparently, some varieties used their genetic potentials to take advantage of the snvironmental factors better thz
athers probably in ability their ability to absorb and utilize moisture and nutrients, This view is in tandem w -
findings of earlier studies (Nkansah et af. 2011; Egharevba and Law-Ogbomo, 2007); El-Tohamy et al. 200-
Alizadeh and Carapetian, 2006: Sana ef a/. ,2003; Gopal and Suryanarayan, 1998: Vos and Frinking 109"
Mastro, 1995) where significant differences in plant heights in other crops were reported and due to differencs:
in genetic and environmental conditions, Our results indicated significant variations in number of branches ar -
this agrees with that of Sana er al. {2003) who reported similar findings in the number of branches in Cano -
cultivars and attributed the reasons to differences in genetic make-up.

The variations may also influence the yielding potentials of crop since varieties with good vigour, wider leaf arc-
more branches and bigger fruit size could produce more fruits than varieties with less vigour apparently du-
more  to increased number of secondary and tertiary branches which are the locations for fruit bud formatic-
(Faby, 1997; Orak and (lker, 2004). From this study early and late maturing types were observed. Earliness ¢
lateness in days to 50% flowering may be atributed to the plant's inherited characters, genetic capability, ar-
even carly acclimatization to the growing area as well as the ability of seedlings to withstand transplanting shoc-
(Sana er af., 2003; Hassan Wasiullah e/ al., 2003). Alizadeh and Carapetian (2006) also indicated that earl
flowering is a lead and an escape mechanism in times of harsh environmental conditions especially at th.
reproductive stage and may impact positively on pricing (Demirsoy and Demirsoy, 2004). This study wa:
conducted in the late season with less favourable conditions relative (o the early season.

The signilicant differences in fruit yield in the pepper varieties as found in this study agree with the findings o
other rescarchers (Izge er al, 2007; Hassan Wasiullah er af., 2003; Hassan ef al., 2001: Sana ef al., 2003
Khoshnazar ef af., 2000; Tsegaye ef af., 2007) who reported similar differences in other crops and ascribed it t:
genetic and environmental factors. In addition, during fruit growth, the fruit vary in size and this is said to b=
determined by the cultivar and by cell elongation during anthesis and post-anthesis (Bosland and Votava, 2000).

Table 1: Physico-chemical characteristics of the experimental site before planting

Characteristics Soil depth (em)

0-15 15-30
Sand (%) 76.40 78.40
Silt (%a) 9.40 7.40
Clay {%a) 14.20 14.20
Textural class -, Loamy sandy Loamy sandy
pll 6.0 6.3
EC (ds/m) 0.072 0.053
Organic Matter { %) 15 1.03
Total Nitrogen (%) 0.07 0.05
Available phosphorus (mg/kg) 31.97 29.97
Exchangeable Ca (emol/kg) 420 381
Exchangeable Mg (cmol/kg) 1.6 1:8
Exchangeable Na (emol/kg) 0.05 0.06
Lxchahgeable K (ecmol/kg) 0.12 0.13
Exchangeable Acidity (cmol/kg) 2.58 5.04
ECIC (emolikg) 7.13 10.13
Basc saturation (%) 7046 52.24

EC = Electrical Conductivity, ECEC = Effective Cation Exchange Capacity

CONCLUSION

Aleppo and Cubanelle varicties were outstanding in growth performances. The highest number of fivits per plan:
and fresh and dry fruit yields per hectare were from Aleppo variety followed by Cubanelle variety while Trinidac
variety had the least. Fresh and dry fruit yields per hectare from Aleppo variety were higher than other varietics
by 10- 83% and 26 -86 %, respectively. Therefore, planting Aleppo and‘or Cubanelle variety(ies) has higl
potentials for pepper production in an uitisol.
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