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ABSTRACT

Telfairia occidentalis (Hook f.) widely consumed in South-Eastern Nigevigere it is grown for its young vines,
leaves and its oil-rich seeds. Its production iemfthreatened by insect pests and diseases dbpéeéspot which
reduces the quality, market value leaf and poddgialf the crop. Due to their scarcity, high costl @mvironmental
concerns, the use of synthetic fungicides for @stml is not often practiced. The use of ash fraadily available
agricultural by-product (plantain inflorescence)swavestigated as a potential control measurehigrdisease. Different
concentrations of plantain rachis ash were testedtiio for this effect on the growth, sporulatiand spore germination of
the causal fungus (Phoma sorghina). In a repeateghdhouse experiment using artificial spray inattah and field
experiments using natural infection, plantain raash consistently suppressed the growth and spionulof the pathogen
and reduced leaf spot disease. Pumpkin plantsiteste 6gmi* ash after 3HAI had significantly (P<0.05) lowesafispot
incidence and severity than 6 and 12 HAI applicatiod 1.5 and 3gmiconcentrations. Similarly, 6grhlash applied at
symptom expression significantly (P<0.05) supprédsafspot leafspot incidence and severity and rcdd yield over
lower concentration and control; and was statilifiq@<0.05) comparable with Carbendazim in thisgpaeters. These
results suggest the practical use of plantain iefloence ash in the control of leafspot diseaskerproduction of fluted

pumpkin.
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INTRODUCTION

Telfairia occidentalis (Hook f.) is a popular green leafy vegetable in Nigeria grdeits edible leaves and seeds
(Nwufo, 1997). Its nutritional superiority to mostther local vegetables has been documented (Adetli@p7).
Nutritionally, the leaf is a good source of orgaa@ds, mineral salts, oils, vitamins, proteins aatbohydrates and also
possesses medicinal values.The leaf compositionlpeg of edible portion is water 86g, energy 47kgabtein 25g,
carbohydrate7.0g and fibre 1.7g (Grubben and Bei20o4).

According to Tindall (1975) and Willianet al (1991), high incidence of pests and diseases ecth#ccrop yield
significantly and affects its marketability. The joradiseases of this crop are leafspot causeBHmyna sorghina (Nwufo
and Atu, 1987) and anthracnose (Uslaal, 2008). lherika and Nwofu (2001) reported thatrolval control of diseases
such as leafspot is very expensive, requires espesind is hazardous to man, non-target organisichdhee environment.
They noted further that for self sufficiency in tbproduction, low input technologies affordableégource-poor farmers

should be encouraged.

This study aimed at determining the fungicidal gndigs of plantain inflorescence ash which is cheapdily

available and environmentally friendly and its pate in controlling leafspot disease causedPhygma sorghima.
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METHODS
Isolation and Identification of the Causal Organism

The infectedTelfaira leaves were harvested from diseased plants growvimgono-cropped farm situated at the
Teaching and Research Farm of the University oélai, Calabar, Nigeria. The leaves were rinsedrumdlewing tap in
the laboratory and thereafter cut into 2@mctions at the interface between the infectedhaadthy portions with a sterile
knife. Cut-leaf sections were surface sterilized70% sodium hypochlorite (bleach) solution for 1Inote and rinsed
quickly in 3-changes of sterile distilled waterotdéd dry on Whatman’s No.1 filter paper and placaedbotato dextrose
agar (PDA) in Petri dishes. Four (4) leaf sectimese inoculated per Petri dish. The plates werkedeaith paraffin tapes
and incubated at 282C until fungal growth was noticed. After 5days, thffedtent isolates were sub-cultured into freshly
prepared PDA plates to obtain and maintain puréues of the fungi. Isolated fungi were identifiad far as possible
using the identification guides of the InternatioMycological Institute Kew and of Hunter and Batrr{¢998). Stock

cultures of these fungi were stored in Agar sléotsles for later use.

Pathogenicity tests of the different fungal isotateere carried out and the fungus that producedpgyms as

those observed in the field was implicated in tifegtion.
Ash Preparation

Waste plantain peduncle obtained from local farmagtsarvest were cut into small pieces and surddoe7days.
Dried pieces of these cut sections were burnt Ardash sieved through a 2mm-sized mesh and storddyiair-tight

container for later use (Osai and lkotun, 1996).
Effect of Ash on Mycelial Growth

Six (6) glass test tubes containing 10ml of distilwater were sterilized in an autoclave at 15.{¥21°C) for
15mins. and allowed to cool. Five (5) different glas of ash (1.0, 10.0, 15.0, 25.0 and 50.0mg) veeygarately
suspended in 10ml of sterile distilled water todaree final concentrations of 0.1, 1.0, 1.5, 2.5) &0mg/mit" while
sterile distilled water only, served as the contf©kai, 2009). Aliquot (1ml) of each concentratifireatment) was
dispensed into Petri dishes using sterilized 10pte after which some molten potato dextrose ggBxA) was added,
the plates were swirled gently and kept on a stéaiboratory bench to gel. Eight (8) plates froraheeoncentration were
then inoculated with 2cm diameter mycelial discaifed from actively growing culture of the fungulgar plates

containing 1ml sterile distilled water were simiyaseeded and served as control.
All plates were incubated at 28 ¥ and mycelial growth assessed periodically.

Measurement of colony diameter was done at 3dags afoculation (3 DAI) using the method of Osadan
Ikotun, (1996). Colony diameter was taken as thamgrowth along two (2) pre-drawn perpendiculagdion the reverse
side of each plate. The percentage inhibition waterchined from the mean of eight (8) replicatesgighe formula
below:

% Growth inhibition = Growth in control — Growth freatedx 100
Growth in control 1

Effect of Ash on Sporulation and Spore Germination

This was done according to Mao and Newman. (192@hl of sterile distilled water was poured on aag-@ld
culture growing in plates containing different wetg of ash (1.0, 10.0, 15.0, 25.0 and 50.0mg). Spwees were carefully

brushed off the sporophores with a carmel hairlorlite water and, spore mixture was decanted entrifuge tubes and
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centrifuged at 4,000 x g for 5 min. The supernataas poured out and, 3 ml of sterile distilled watelded. Spore
concentration was then estimated for every 1mlpofres mixture with a haemocytometer (Neubauer-impdo0630010
model) under a binocular microscope. To assessteffeash on spore germination, 1ml of spore susipen(5.0 x 16

spores) was placed in 4 equidistant positions miampregnated PDA plates and incubated at 28G ds in mycelial

growth test above. The plates were assessed fonirgion under the microscope at 2hrs interval.
Screen House Studies

Screen house evaluation of the fungicidal propemithe test ash was investigated using the fusgates with
four (4) ash concentrations of 0.0(control), 1.8, &nd 6.0 mg/mt

Production of Spore Suspension

One week (7 days) old culture of the isolate wasdkd with 25ml of sterile distilled water and wahCarmel
hair brush, the spores were carefully brushedhafdporophores. This was decanted into a stertle dieh and another
15ml of sterile water added and filtered with axX@2mm nylon mesh to get rid of mycelial fragmenitgis filtrate
containing the spores was adjusted to a concemirati 4x13 spores per ml through the addition of some quamit

sterile distilled water. Spore measurement wasitakith a Haemocytometer (Neubauer-improved 063G0adel).
Spore Inoculation

Telfaira occidentalis plants used for this study were grown in steantepaized (160°C for 3hrs) soil put in black
polyethylene bags. During the inoculation test, lBves were rinsed with distilled water, woundethwhe help of a
sterilized needle then inoculated with spore susipenof the test fungus and treated with the variash concentrations
using a hand operated mist blower until run-offnT@ants were thereafter separately treated wiéhdifferent ash
concentrations at 3, 6 and 12 hours after inoamdathnother set of 10-plants inoculated with thedgus spore suspension
only, served as the control. All inoculated seegllinvere covered with black polyethylene for 48 kaorprovide a moist

chamber.

Disease incidence was assessed at 7, 14 and 2hftaysoculation (DAI) while disease severity wa®red on

a 1 to 5 point scale as reported by Onuegbu ankant2010).
Field Study

The effect of ash treatment on the incidence awdritg of leafspot disease under natural infecti@s studied in
field experiment conducted at the Teaching and &ehkefarm of the University of Calabar during th@l@ cropping
season. The area is located between latitidg25and 4 27’ north and longitude®715’ and § 28’ east. Total annual
rainfall is about 2000-2500mm. The mean annual &atpre range between®3and 38C while the relative humidity is
60-90% (CRSNMANR, 1989).

Land preparation involved clearing of weeds, sturgpmnd tilling. Twenty—five plots each measuring Smm
were marked out and sown with fluted pumpkin seddiained from a local market in Calabar. Two seeei® planted per
stand at a spacing of 1m x 1m and later thinnesh® seedling to give a total plant density of 1@) Plants/ha. Plants
were separated by 1m alley. Ash concentrations, (0.5, 3.0 and 6.0mg/ml) prepared as previoushcrilesd and
Carbendazim, 6.0mg/ml (3.0mg a.i./ml) constitutbd treatment and were applied using a hand spratysymptom
appearance (about 1 week after planting). Dataiseade incidence, severity and yield were colleftech the two (2)

central rows in each treatment at 21 days aftelicgijon.
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Experimental Design and Statistical Analysis

The experimental layout for thien vitro studies was a Completely Randomized Design (CRDh wight

replicates and six ash concentrations served dsehignents.

Green house experiment was a 2-factor factorigRamdomized Complete Block Design (RCBD) with three
replications. The four ash concentration constitugctor A, while the spray intervals constitutedtbr B. In the field
experiment, a Randomized Complete Block Design (BCBas adopted with five replications. Data cokettwere
subjected to analysis of variance (ANOVA) and meseyzarated using Fischer’'s Least Significant Déffiee (F-LSD) at
5% probability level.

RESULTS
Fungus Isolated from Diseased Telfairia Leaves

The fungus frequently isolated from leaf spot lasion fluted pumpkin leaves is in the geRbiema. This fungus
isolated, produced dense mycelia of white to ligitgten in colour with dictyochlamydospores at tipeati hyphal strands

as well as the intercolony hyphal cells and tuhresgrowth medium (PDA) red and was identifiedasma sorghina.
Effect of Plantain Inflorescence Ash on Mycelial Gowth, Sporulation and Spore Germinationl nvitro

Results in Table 1 show that, the inflorescenceimisibited mycelial growth, sporulation and spoerrgination
with percentage inhibition increasing with increaseoncentration. Percentage inhibition of mydeadi@wth significantly
(p<0.05) increased with increase in ash concentratitmwever, total inhibition was not achieved thrbagt the study.
The highest mycelial inhibition of 53.51% was inddcby 5.00 mgmt, while the least inhibition was 5.80% at 0.10

mgmi™ concentration.

Sporulation and spore germination followed the saread with 5.00 mgrt showing the highest inhibitory
effect whereas 0.10 mgrhhad the leagTable 1).

Effect of Plantain Inflorescence Ash on Leafspot laidence and Severity nvivo

Results of the effect of plantain inflorescence asld spray interval on leafspot incidenceRofsorghina is
presented in Table 2. The result revealed thateasmd plantain inflorescence ash application at®0&mgmt*
significantly (p<0.05) reduced leaf spot incidermmmpared with the control. Delayed ash spray upA6 significantly
(p<0.05) increased leafspot incidence relative #olyeapplication at 3 HAI on 7 DAI Interaction beten ash
concentration and spray interval was however nghificant (p<0.05). At 21 DAI, successive incremdnt ash
concentration significantly (p<0.05) reduced leafspcidence. Plants treated with 6.00 mgméh concentration at 3 HAI

showed no leafspot disease symptoms. Interactitwele® ash concentration and spray interval wasfgignt (p<0.05).

Furthermore, plantain inflorescence ash appliedvabh50 mgmtf* caused a significant reduction in leafspot
severity byP. sorghina at 7 DAI (Table 3). Delaying the time of ash sptgyto 6 HAI significantly (p<0.05) increased
leafspot severity relative to early spray at 3 HWteraction between ash concentration and sprayvial was significant
(p<0.05). However, at 14 and 21 DAI, increased eshcentration caused a significant (p<0.05) deeréadeafspot
severity. Moreso, delay in ash treatment up to 22 significantly (p<0.05) increased leafspot seiyerelative to 6 HAI

ash application.

No leafspot symptom was observed on plants treatéd6.00mgmit! at 3HAI. Delaying the application of ash
up to 6HAI at 3.00mgmt and 6.00mgmt significantly (p<0.05) increase leafspot diseaseesty. Delay in ash

application tended to have increased disease sewaeross the different ash concentration.
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Effect of Plantain Ash and Carbendazim Spray on LeBspot Incidence, Severity and Yield (Field Study)

Results in Table 4 show the effect of plantain imesh and carbendazim spray on leafspot incidesmerity
and vyield of the test plant. All treatments sigrafitly (P>0.05) reduced disease incidence and isgeed enhanced leaf
yield. Carbendazim at 3.0mg a.i./ml had the le&stabe incidence, severity and the highest ledd.yighese parameters

were however, not significantly better than thasé.0mg/ml ash.
DISCUSSIONS

The fungus frequently isolated from leafspot lesioras identified aRhoma sorghina. This is in agreement with
earlier reports by Nwufo and Atu (1987) and Nwui®47). The isolated fungus was pathogenic. This afgees with
earlier works by (Maduewesi, 1997, Nwufo, 1997),owleported thaP. sorghina was pathogenic td@. occidentalis in
South-eastern Nigeria. Similarly, the result obddion the effect of plantain inflorescence ashhenpercentage inhibition
invitro, showed that the ash constantly inhibited the ilogrowth of P. orghina. The ash was also effective in inhibited
and reducing the incidence and severity of leatglig#ase caused by this pathogen in vivo. The fioli properties of
this ash may be traced to its high alkalinity (p28- 9.95). Eze and Maduewesi, (1990) and Obd&fb5) had earlier
linked ash efficiency with alkalinity. The fungi@tproperties of the ash observed during this saldy agrres with those
of Osai and lkotun, (1996) who reported on the afsplantain ash in controlling rot of yam tuber acaksava stem. The
presence of phenols and other elements in plaatdirmay also explain its phytotoxicity. AsuquoleR802) reported that
the fungitoxic superiority oElaeis guineenses ash over other plant extracts in their study was th higher phenols,
sodium, potassium and phosphate levels.

Further more, the result obtained in the effecplahtain inflorescence ash on the incidence anérigwvof P.
sorghina in vivo, indicates that the efficacy of the ash increasitls an increase in the ash concentration. Delss
spray caused an increase in leafspot incidencesewtity induced by this fungus. Interaction betwash concentration
and spray interval showed that higher ash condémtrapplied early, reduced leafspot incidence aederity to the
lowest. This suggest that time of control as weltancentration, are important in disease supmessing plantain ash.

Table 1: Effect of Plantain Inflorescence Ash on Mgelial
Growth, Sporulation and Spore Germination|nvivo

Mycelial
oy | Growtn 05 | Sporuton | o, POE
Inhibition)
0.00 0.00 2.0x10 5.00x10
0.10 5.80+0.42 3.6x10 3.4x10
1.00 8.80+0.86 2.7xX0 3.1x10
1.50 16.47+0.75 1.9x%0 2.3x10
2.50 32.86+2.00 0.5x%0 1.4x10
5.00 53.51+0.87 1.2x10 0.6x10
LSD (0.05) 0.37

Values are means of eight replicates per anation.
Data was basednyeelial diameter after 3 data of incubation atZ&

Table 2: Effect of Different Concentrations of Platain Inflorescence Ash
and Spray Intervals on Disease Incidence at 7, 14a@ 21DAI (In-Vitro)

Ash Conc. Spray Intervals
(mgml™) 3HAI | 6HAI | 12HAI | Mean
7DAI
0.00 16.0(377)| 16.0(3.77) 16.0(3.77) 16.0(3.77)
1.50 8.0(2.44)| 12.0(3.00) 16.0(3.7)7) 12.0(3.00)
3.00 8.0(2.44)| 12.0(3.00) 16.0(3.7)7) 12.0(3.00)




42

OsaiE. O, Akan S. O & Udo S. E

Table 2: Contd.,

6.00 0.0(0.71)| 4.0(1.47 4.0(1.47) 2.7(1.2p)
Mean 8.0(2.31)| 11.0(2.81) 13.0(3.20)
14.DAI
0.00 20.0(4.53)] 20.0(4.53) 20.0(4.53) 20.0(4.53)
1.50 8.0(2.44)| 12.0(3.00) 16.0(3.7[7) 12.0(3.00)
3.00 8.0(2.44)| 12.0(3.00) 16.0(3.7[7) 12.0(3.00)
6.00 0.0(0.71)| 4.0(1.47 4.0(1.47) 2.7(1.2p)
Mean 9.0(2.43)| 12.0(3.00) 14.0(3.39)
21DAI
0.00 20.0(4.53)] 20.0(4.53) 20.0(4.53) 20.0(4.53)
1.50 8.0(2.44)| 16.0(3.77) 20.0(4.58) 14.7(3.51)
3.00 8.0(2.24)| 12.0(3.00) 16.0(3.7]7) 9.0(2.43)
6.00 0.0(0.71)| 4.0(1.47 4.0(1.47) 2.7(1.2p)
Mean 11.0(2.81) 13.0(3.2Q0) 15.0(3.56)
7DAI | 14DAI | 21DAI
LSD (0.05) Comparing ash concentration means = 0.52.47 0.50
LSD (0.05) Comparing spray intervals means = 045 .310( 0.23
LSD (0.05) Comparing ash conc. and spray intenedms = ns 0.34 0.43

Values in parenthesissayeare root transformed data to which LSD (0.0%)esapply
DAI = Days after inoculation

HAI = Hours after inoculation

ns = Non-significant

Table 3: Effect of Different Concentrations of Platain Inflorescence Ash
and Spray Intervals on Disease Severity at 7, 14 dr21DAI (in-vitro)

Ash Conc. | Spray Intervals (Hours after Inoculation (HAI))
(mgml™) 3HAI | 6HAI | 12HAI | Mean
7DAI (Days after Inoculation)
0.00 3.20 3.60 3.80 3.53
1.50 3.00 3.40 3.40 3.27
3.00 2.60 2.80 3.00 2.80
6.00 1.00 2.20 2.60 1.93
Mean 2.45 3.00 3.20
14.DAI
0.00 3.80 4.00 4.00 3.93
1.50 3.00 3.40 4.00 3.46
3.00 2.60 2.80 3.00 2.80
6.00 1.00 2.20 2.60 1.93
Mean 2.60 3.10 3.40
21DAI
0.00 4.00 4.40 4.20 4.20
1.50 3.00 3.60 4.00 3.53
3.00 2.80 2.80 3.00 2.87
6.00 1.00 1.00 2.60 1.53
Mean 2.70 2.95 3.45
7DAI | 14DAI | 21DAI
LSD (0.05) Comparing ash concentration means = 0.62.32 0.44
LSD (0.05) Comparing spray intervals means = 0423 .280| 0.38
LSD (0.05) Comparing ash conc. And spray intervains = ns 0.55 0.77

Table 4: Effect of Plantain Rachis Ash and Carbendan Spray on Leafspot
Incidence, Severity and Yield ofT. occidentalis under Field Condition

Ash Conc. | Plant Infected .. | Leaf Yield
(mgmi™) (% Incidence) SRR (t.ha™)
0.0 63.4 4.2 2.10
1.5 50.2 3.1 2.81
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Table 4: Contd.,

3.0 33.6 3.2 3.08

6.0 27.4 2.4 412

Carbendazim 22 7 29 4.92
(6mg/ml)

LSD (p=0.05) 5.2 0.60 0.82

*Severity was scored on a 1 to 5 pointesedier Onuegbu and Dimkpa (2010)
Fifty (50) plants were scored in each treatimen

CONCLUSIONS

The consistency of plantain rachis ash in suppngsfie growth, sporulation and germination of TigHaleaf

spot pathogen in vitro and disease developmentréerg house and field experiments at levels comparalith

carbendazim shows that plantain ash may be usedsoyrce poor farmers to suppress leaf spot amdase yield in this

crop.
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