TARABA JOURNAL OF AGRICULTURAL RESEARCH
1SSN: 978-978-923-450-9

Email: tajar201 L@ vahoo.com, tajar201 [@gmail. com
@tajar publication 2014

THE EFFECT OF MULCHING PRACTICES ON PATHOGENIC DISEASES OF TWO
PEPPER (Capsicum Spp) VARIETIES

Aliyu, T. H. ;
Department of Crop Protection, Faculty of A griculture, University of llorin, |
P.M.B 1515 Ilorin-Nigeria. : i

Email of Author: aliyutaiyehussein@yahoo.com
Abstract /
Field experimenis were conducted during the 2013/2014 cropping season to assess the effect of three mulching
materials on the pathogenic diseases affeciing two common pepper varieties (Capsicum annum and Capsicin
fruiescence). The mulching materials were clear nylon, black nylon and hay and the plants sown on bare soil served a§
control for the experiment, The seedlings were raised for 28days in an insect proof nursery and then transplanted ontt
the field. The experiment was laid out in a Randomized complete block experimental design with three replications
Data were coliected on growth parameters (plant height, number of leaves) and disease severity (number of diseaéﬁé
leaves per plant). The number of fruits, as well as fresh and dry weights of the fruits per plant which served as yielt
parameters. Results showed that irrespective of variety, soil mulched with hay comparatively produced significant]
jowest number of diseased plants compared to mulching with clear nylon, black nylon and control. At 35 days afig
transplanting, C. ammum and C. frutescence mulched with hay had significantly lowest disease severity of 1.7% an
1.9% respectively. Growth indices also showed that at 35 days after transplanting, C. annum plants mulched with b
recorded the tallest and highest number of leaves (20.4cm and 32.5 respectively). Yield parameters also showed th
the highest number of fruits (9.3), fresh fruit weight (81.6g) and dry fruit weight (68.82) were recorded in C. anm

plants mulched with hay. Mulching pepper plants with hay was the best in this study and thus recommended.
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Introduction
Pepper belongs to the genus Capsicum

and family Solanaceae (Diaz-Pérez ef al,

2007). It is an indispensable ingredient for
food preparation throughout the world (Green
and Kim, 1991} and is also utilized in the
pharmaceutical, cosmetic and  poultry
industries (Jin ef ai., 2009). It is estimated that
the total world production of pepper in 2013 to
be around 401,000metric tonnes (WSC, 2614).
Large scale pepper production in Nigeria is
mostly found in the Northern part (Quinn,
1980). ‘
Inspite of the importance of pepper as
spice, pests and diseases are still some of the
important factors militating against optimum
production due to massive loss of pepper
produce both on the field and in storage
(Balogun ef al., 2005). Bacterial spot is one of
the most devastating diseases of pepper in
warm, moist environments and the most
obvious symptoms occur on leaves as small,
yellow-green lesions (Ritchie, 2000). Fungi
have been reported to be pathogenic to
Capsicum varieties causing diseases such as
seed rot, damping off, root rot, fruit rot, wilt
and foliar diseases (Al-kassam and Monawar,
2000). The interaction of fungi and plant
parasitic nematodes have been shown to cause
plant disease complexes which may increase
the severity of disease (Senthamarai ef al.,

- mulching materials on pathogenic diseases |

2008). Virus diseases are also important i
contributing to low pepper yields and reducg
fruit quality (Pares and Gunn, 1989). e
Although the wuse of chemicals hay
contributed immensely to reduction of pest
and diseases on pepper, it is not withot
problems. Apart from the high cost of thes
chemicals they undoubtedly pose heal_t}
hazards to the environment (Gilden ef dl
2010). This has encouraged research into mot
sustainable and environmentally friend]
methods of pest control. Mulching involve
covering of the soil surface with cwo
residue(s) or other material such as pap&:r.ju_-I
polyethylene film (Unger, 1995). The use.
mulch has become an important cuitu,_r}
practice in commercial production i;é

4
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vegetables in many regions of the world
order o maximise water use by the plantan
the reduction of the effect of weeds, pest i
diseases (Lamont, 1993; Diaz-Perez ef a4
2007).

The objective of the study therefor
was to determine the effect of differe

two capsicum varieties.
Materials and method i
Experimental site and source of se
varieties =
The experiment was conducted at fi
Teaching and Research Farm of the FacUltj.‘é
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Agriculture,  University of Horin—Nigeria
latitude 8° 29'N, Longitude 4° 35'E) in the
013/2014 cropping season. The soil type is
mdy-loam  with  pH of 7.2. Seeds of
lpsicum anmum and Capsicum frutescence
;aused were obtained from the National seed
#vice station Iorin, Kwara State.

lirsery establishment and field planting

erations

i Two hundred seeds of each variety were
W in plastic pots in previously steam
vilized sandy-loam soil which was then mixed
ih organic fertilizer (50kg/ha of poultry

10-10 was then drilled into the soil. Weeding
s done manually with hoes at 4, 6, 8 and 10
;i?eeks after  transplanting. The mulching
Egiiatez'ials were designed to rest closely over the
‘@ant rows. The treatments were assigned in a
domized complete block experimental design

f

ih three replications as follows: 1) Capsicum
wmm + clear nylon (CA+CN), 2) Capsicim
amim + black nylon (CA+BN), 3) Capsicum
limim + Hay (CA+H), 4) Capsicum annum +
e soil (CA-+control), 5) Capsicum fiutescens

fclear nylon (CF+CN), 6) Capsicum fiutescens
EF black nylon (CF+BN), 7) Capsicum frutescens
Hay (CF+H), 8) Capsicum frutescens + bare
4il (CF+control).

i)‘nta collection and analysis

i Data were collected on weekly basis
om the 28 - 84 day after transplanting (D.a.f)

i growth (Plant height, Number of leaves per

ent), disease (Number of diseased leaves per
/nt). Percentage severity was calculated as the
imbér of leaves with symptom expression
fitive to the total number of leaves per plant.
1126 days after transplanting, the total number

et T

of fruits, fresh and dry weights of fruit per plant
were calculated as the yield data. Collected data
were subjected to analysis of variance using the
Statistical package for Social Sciences (SPSS
15.0 for Windows Evaluation Version) and the
means separated using Duncan multiple range
tests at P = 0.05.
Results and Discussion
Effect of mulching material
severity

The application of mulches to pepper
caused a significant reduction in the severity of
diseases caused by pathogens compared with
sowing on bare soil (Table 1). The most effective
being mulching with hay. At 35 days afer
transplanting, C. annum and C Jrutescence
mulched with hay had the significanily lowest
severity of 1.7% and 1.9% respectively. This
trend continued even to 84 days after
transplanting (14.8% and 15.1%). This indicates
that irrespective of variety, mulching pepper
particularly with hay resulted in the significantly
lowest infection rates compared with other
methods. From the 35" (3.2%) to 84" (30.1%)
day after transplanting, the pepper plants sown
on bare soil (Control), produced the significantly
highest infection rates.

According to Orozco-Santos ef al.,
(1995) mulches possess a reflective ability and
repellent effect on vectors of pathogenic
diseases. Brown ef ai. (1989) also found that the
incidence and severity of southern blight was
significantly lower in pepper grown with
mulches. This was confirmed in the present
study. The low disease severity observed on the
mulched pepper plants therefore could be as a
result of reduced number of vectors occasioned
by the reflective ability of the mulches and the
preventive nature of the mulches which served as
a bridge of preventive covering between the
soil and plants.

on disease

i.‘?&ble 1: Disease severity of €. anmum and C. frutescence plants as influenced by mulching type
3 Days after transplanting

Teatment 28 35 42 49 63 70 77 84
limbination \

i+ CoN 0~ 24 4.4 8.8 12.6° 142° 18.1° 24.3° 24.6°
4+ BN 0.0 27 40 g1 9.9¢ 13.39 15558 18.8° 19.1¢
Th+H ORISR 7.9¢ 9.1° 11.4° 13.0° 147" 148
{liCONTROL 0.0 32° P 12,7 13.8° 19.7 25017 29.7° 20,8
[P+ CN Bo - 2h 4 g 9.6 14.0° 15.7¢ 20 249
iF+ BN 00 28  42° gpe 133> 1314 180° 188 189
F+H 0.0 1.9 Jege 7.9¢ 9.4d° 13.0¢ 15.34 18.6° 15.1°
FCONTROL 0.0 317 5,81 12:5¢ 13.5° 18.9° 24.9° 29.5P 30.1°
M 0.0 0192 0160 0211 0.274 0262 034 0.587  0.590

| mvalues followed by the same letler in each of the column are not significantly different at P = 0.05,

WIN = Capsicum annum + clear nylon. CA+BN = Capsicum annum + black nylon. CA+H = Capsicum annum + hay. CA control =
iaum annum on bare soil. CF+CN = Capsicum frutescens + clear nylon. CF+BN = Capsicum frutescens + black nylon. CF+H =
Lf.mum frutescens + H. CF control = Capsicum frutescéns grown on bare soil
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Effect of mulching on plant height increased with plant age depending on t

Mulching resulted in an increased mulching material. Ayoub, {1986) and Faris
plant growth as compared to the control (Table Larios e al,, (1994) reported that water defi
2). At 35 DAT; CA+H had the significantly often limits crop growth and that increas
tallest plants (20.4cm), followed by CF+H plant growth in mulched plants may be relat
(19.4cm), CA+BN  (16.2cm), CA+CN to conservation of soil moisture contej
(15.2cm) and CF+CN/CF+BN (14.3cm). The Hassan et al. (1994) also revealed tl
control plants sown on bare soil produced the muiching with black or clear plastic increas)
shortest plants (12.2cm). This similar trend total plant growth in chilli production, Ro
was continuous to the 84 day after (1996) reported that straw mulches provide
transplanting. relatively longer period of cover on the S0

The experiment showed that plant
height was significantly different and : ;
Table 2: Mean plant height of C. annum and C. fratescence plants as affected by elear nylon mulch, blay
nylon, dry grass and bare soil mulching effect (cm). i
Days after transplanting |

Treatment 28 35 42 49 56 63 70 77 84 j
combination ]
: |

CA+CN 122 1524 18.6° 223°  264%  3pge 37.9° 45.1°  Steto
CA+BN 124 16.2° 189° 255 302! 359 419 4egd  5pgb
CA+H 12.3 20.4° 25.4° 2078 3y 5 390200 43¢ SL7Y . 5795
CACONTROL 122 12.2° 1770 222°  261% 319" 3680 4120 4300 f
CF +CN 12.3 14.3¢ 183°  229°  276° 325 369 456 49.9°
CF + BN 12.3 14.3° 18.6° 241 313¢ 36.1° 41.0° 46.6° 509 |
CF+H 12.4 19.4° 250" 288" 340" 39.6" 43.3° 516! - 57.0% 0
CF CONTROL 12.2 122} 178° 2255 ope 31.4f 36.6°  409° 435t |
SEM NS 0.609 0.160 0.211 0.274 1.060 1.346 L117 . 1.288 -7
Mean values followed by the same letter in of the gach coluinn_are not significantly different at P=005. NS = Not significant |
Effect of mulching on number of leaves lowest values were in the control treatme
Table 3 shows the effect of mulching (64.5 -65.5). i

types on average number of leaves per plant. Ansary and Roy (2003) revealed th
From the 35 - 85 days after transplanting, the different types of mulching  materiz
mulched plants produced the significantly significantly influenced the number of leay
highest number of leaves compared with the in watermelon. The increase was attributed
plants sown on bare soil {control). However, at minimized evaporation loss and sufficient s
all the growth stages of the piants, the highest moisture near root zone due to mulching, |
number of leaves were in the plants with hay can be opined from the present study that f]
mulching. At 84" day after transplanting, the extended retention of moisture and availabili
highest means were  observed in the of moisture led to higher uptake of nutrig
following treatments: CF+H (107.1), followed for proper growth and development of
by CA+H(106.9), CA+BN (99.9), CF+BN pepper plants, |

(98.9), CF+CN (93.9) and CA+CN (92.8). The

Table 3: Average number of leaves per plant of C. qunum and C. frutescence plants as infiuenced by
mulching types 5

Days after transplanting i

Treatment 28 35 42 49 56 63 70 77 84
combination

CA+CN LL3 1797 2395 304° 443  350¢ 6087 81I° 92.8%
CA + BN 11.1 2790 35.9° 407 44.6° 61.5¢° 8o 91.8° 99,9 i
CA+H 11.3 30 5" 36.8" 493"  s593P 69.7° 81.0° 97.5° 1069
CA CONTROL 11.1 157° 229 2770 3840 506" 57.4¢ 61.6¢ 644 1
CF+CN 11.2 18.3¢ 23.8°  30.6°  450° 54.6¢ 62.1° 81.6° 93.9°:
CF +BN 12.9 27.8° 35.8° 40.9°  449¢ 63.1° 3192 92.6° 989" o
CF+E 114  324° 367 491 60.0° 70.2° 83.3° 97.6° 107.12
CF CONTROL 112 15.3° 228 2749  397c 51.4° 66.6° 62.9¢ 6550
SEM NS 1.073 1225 1375 1.809 2920 3667  3.920 3357

Mean values followed by the same letter in of the each column are not significantly different at P = 0,03,

)
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Effect of treatment on yield

Table 4 indicates that mulching
produced significantly higher number of fruits,
fresh and dry fruit weights than the controls.

. The highest average number of fiuits (9.3),
. fresh fruit weight (81.6g) and dry fruit weight
| (68.8g) were recorded in the treatment CA+H,
L The lowest average fresh fruit number (2.2),
' W\ fiesh fruit weight (28.7g) and dry fruit weight

\%ﬁ\{lg.ﬂg) was recorded in the CF+control.

Yields were higher in the mulched
jllants that produced lower infection rates and
herefore indicates that vield has am inverse
elation with - disease severity. Smedegaard-
{elersen and Tolstrup (1985) had reported that
Id reduction is generally considered as a
“wjor problem associated  with disease
 lifiction. The finding from the present study
Iiin‘agfeement with Anjorin and Mohammed

110009) who found a strong inverse relationship
}:Ejek;isting between Pythium apharidermatum
Jjoculum density and yield of the host plant.

'_;JTnbEe 4: Mean number of fruits, fresh fruit
{iight and dry fruit weight per plant of C
L E 3 -

lmim and C. fiutescence plants as influenced

|lymulching types .

Treatm ent Number  Fresh Dry fruit
.l umbination of fruits  fruit wt  we (2)
1 (2}
CA+CN 6.3° 66.9° 44.9°
. [ATBN 7.6° 77.4° 53.9°
CAEH 9.3" 81.6% 68.8"
CACONTROL  3.1° 36.3¢ 21.9¢
C(F+CN 6.5 62.4" 43.6"
| CF+BN 7.0¢ 68.8¢ 47.9¢
CFFH 8.4° 71.4° 60.7°
CFCONTROL 2,98 287" 18.8"

| SEM 0.272 2.073 2,225
- Mean values foliowed by the same letter in of the each column
aenot significantly different at p = 0.05.

Conelusion

| Mulching causes reduction in the
4 5 v 4 2 o

everity of pathogenic diseases associated with
’pepper and enhanced vyijeld parameters,

i fulching pepper plants with hay was the best

F‘n this study and thus recominended,
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