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Leaf and stem blight (Alternaria bataticola) is one of the principal constraints to effective sweet
potato production in many parts of the tropics. This work assessed the potentials of extracts of
some indigenous plants to control the disease in vitro and under field conditions. The treatments
comprised 20% aqueous extracts of Stachyterpheta jamaicensis, Cyathula prostrata, Diodia
scandens, Ageratum conyzoides and Hyptis suaveolens, mancozeb and water (control). The
experiment was set up in RCBD with 3 replicates. The results showed that all the extracts
inhibited spore germination (65.08-78.71%) and radial growth (77.54-92.01%) of the pathogen
in vitro, though these were statistically inferior (P>0.05) to 82.06 and 95.25% recorded for
mancozeb respectively. The extracts of the indigenous flora also performed well in inhibiting the
disease in vivo. Mancozeb gave the highest reduction of blight incidence (18.92%) and severity
(1.18) on the treated crop, however the values (20.11-30.06%) and 1.24-2.79) of the indigenous
flora extracts were significantly (P<0.05) superior to the control which had 81.35% and 7.47 for
the respective test parameters. The high minimization of disease incidence and severity in
mancozeb and extracts treated plots compared to the control may have accounted for the higher
yield of root (6.07-10.65 tha™) and haulm (1.37-2.51 tha™) than (3.01 tha™ and 0.87 tha™)
obtained for the control respectively. This study showed that smallholder farmers of sweet
potato can use aqueous extracts of S. jamaicensis, C. prostrata and H. suaveolens to keep leaf
and stem blight at bay and increase the productivity of the crop.

Keywords: Leaf and stem blight, Alternaria bataticola, Indigenous flora, Sweet potato, Plant
diseases

Introduction

Sweet potato (Convulvolaceae) commonly called Louisiana

Africa and Asia-Pacific.* *® Appreciable amounts of protein (1.63 g),
minerals, and vitamin C are present in the root. The purple and orange

yam (Ji Obegu in Igbo), is an important crop in the farming systems of
sub-Saharan Africa.? Its origin is believed to be somewhere in Latin
America; from where it spread throughout the tropical and sub-
tropical worlds. The crop presents sprawling, twinning, trailing,
spreading or extremely spreading growth characteristics.® Based on its
growth pattern, the crop may be planted as a sole crop or in most
cases, intercropped with other staple crops in various cropping
systems; to provide soil cover, and smoother weeds in the field.*
Nigeria, is one of the major producers of sweet potato in Africa;
producing nearly 4.15 million MT of the root per annum.*® Root crops
are major sources of calories for natives in most developing countries
of the tropics.” Sweet potato in particular ranks fifth in importance
after rice, wheat, maize and cassava in this regard.>® The root can be
boiled, fried, baked or roasted; or prepared in some cases as fufu for
human consumption.

Its leaves are used as classic leafy vegetable in several countries of
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flesh varieties in addition contain rich amounts of anthocyanins which
play active roles in fighting cancer, age-related dementia and sight
defects due to vitamin A deficiency respectively.® 12

Farmers are faced with several constraints in its production, especially
in the humid tropics.*® These include poor yield due to use of local
crop varieties and decimations by pests and diseases.? * ™ In the field,
leaf and stem bight is one of the major fungal diseases attacking sweet
potato foliage and vines.”® In affected crop, the disease macerates leaf
lamina and petiole as well as base or mid sections of vines. The
disease is induced by a filamentous fungus Alternaria bataticola.™
Leaf and stem blight is widely distributed in Africa; especially in
Rwanda, Ethiopia, Kenya, Uganda, South Africa and Nigeria. Blights
can cause significant reductions in root and leaf yields of the crop.*’
Root losses ranging between 50-90% have been reported due to
attacks of the disease in some countries;'®*° and total crop failure in
very severe outbreaks.'® These huge losses are hinged on reductions in
photosynthetic area of the affected leaves; and dissemination of toxic
systemic metabolites, to slow down photosynthetic rate in areas not
directly affected by the pathogen.?®??? or due to clogging of water
and photosyntate transport channels in vines.?® The disease may
continue as rot of roots in storage, leading to substantial maceration of
tissues; and degradation of essential nutrients. In both cases,
substantial losses of tuber and vegetable quality ensue.” 2

Leaf and blight stem disease is thrash-borne and phyto-sanitation is
key to its control.™® Resistant varieties have been attempted also for its
control but A. bataticola is highly variable, making such varieties to
be short-lived.®®® Chemical treatments with broad-spectrum
antifungals effectively check the disease.’® However, outcries from
environmentalists and public health practitioners, about association of
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synthetic pesticide sprays or their residues in treated crops with
contamination of the food chain, allergies, birth defects, cancers,
Alzheimer and Parkinson diseases, or even death in humans have
made their use unattractive in agriculture.®®® These experts further
maintain that contamination of the food chain, by pesticide residues
has resulted in dwindling bio-diversity amongst aquatic, soil and
ggrgrfstrial species as well as decreased nitrogen fixation in legumes.*®

Given these myriads of drawbacks of man-made biocides,? quests for
alternatives, especially bio-control agents and plant-derived pesticides,
have heightened in the new millennium.® In ethno-botany, several
tropical medicinal plants have demonstrated significant efficacies in
curtailing parasitological or pathological diseases in humans.**? For
this reason, interests in antimicrobial potentials of phytochemicals for
crop protection have increased recently.® Crude water extracts,
organic extracts, their fractions or essential oils from many tro;;)ical
higher plants,®* have been screened for fungitoxic properties.***’ For
instance, 6.5 mg/ml and 50 mg/ml of ethanol fruit extracts of
Syzygium cumini completely inhibited mycelial growth and spore
germination of A. alternata in vitro respectively. Similarly, aqueous
extracts of Cyathula prostata and Diodia scavens and essential oil
from Hyptis marrubioides were reported to impede the initiation,
development and spread of soybean rust (Phakospora pachyrhzi) and
southern pea anthracnose (Colletotrichum destructivum) too.*® *
These plant-based preparations amongst other advantages are
comparatively less toxic to mammals, cheap, easy to find, prepare and
use by subsistence farmers in sub-Saharan Africa. Moreover,
development of pathogen resistance to them is grossly less likely to
occur.®

Therefore, the purpose of this study was to assess the effects of
aqueous extracts derived from Cyathula prostrata, Stachyterpheta
jamaicensis, Ageratum conyzoides, Diodia scandens and Hyptis
suoveolens on incidence and severity of leaf and stem blight incited by
Alternaria bataticola on sweet potato and performance of the treated
crop in typical subsistence field conditions of the humid tropics.

Materials and Methods

Experimental site and location

The experiment was conducted at a Demonstration Farm located at
Ekebedi; one of the suburb communities that play host to the Michael
Okpara University of Agriculture, Umudike, Abia State, Nigeria. The
environmental parameters of the study location include dual peak
rainfall regime (July and September). About 1,247.30 mm of rainfall
over a period of 150 days, temperature range of 29-33°C and relative
humidity spanning 76.0-84.20 % were recorded during the study
months of July-November, 2019. The soil type of the area was sandy
loam with organic carbon recorded at 87000 ppm, pH (water) 5.21.
The geographic coordinates of the study location are latitude
5°38°25.1”N, longitude 7°.58°.43.7”E; and altitude of 130.15 meters
above sea level *!

Sources of planting stock; collection of plant materials and their
preparation

Sweet potato (Var. TIS 8164) vines obtained from the Sweet Potato
Programme of the National Root Crop Research Institute (NRCRI),
Umudike were used in this study. The leaves of [pasture weed
(Cyathula prostrata), blue potter weed (Stachyterpheta jamaicensis),
goat weed (Ageratum conyzoides), button weed (Diodia scandens) and
pignut (Hyptis suaveolens)] were obtained from neighbouring
communities of the University in April 2019. The plants were
validated at the Department of Forestry, College of Natural Resources
and Environmental Management (CNREM) of the University, and
specimens (Voucher numbers: VIBJ 25-19) deposited at the
Herbarium.

The leaves were air-dried for 20 days on the laboratory bench of the
Plant Protection Laboratory of the Institute, after which they were
separately enveloped, oven-dried at 40°C for 15 minutes before being
separately milled into powder using Thomas Wiley milling machine
(Model: ED-5, USA). The respective powders of the plant leaves were
separately stored in air-tight containers, and kept in dark cupboard
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until required. About 2kg of the different plant tissue powders was
separately soaked in 10L of sterile distilled water contained in lidded
transparent plastic buckets (sterilized with 70% alcohol swabs), stirred
vigorously from time to time with a glass stirrer, and then allowed to
stand for 8 h. Thereafter, they were separately sieved through double
folds of Cheese cloth to obtain 20% concentrations of aqueous extracts
of the respective plants.

Isolation and identification of the fungal pathogen

Diseased sweet potato (laminae, petioles and vines) with typical
symptoms of blight were collected from a subsistence garden in the
University community, enveloped and taken to the Plant Protection
Laboratory of NRCRI. They were washed in tap water, cut into bits (5
mm), sterilized with 10% sodium hypochlorite for 1 minute, rinsed
thrice in sterile distilled water and dried on sterile filter papers
(Whatman No 1) before being plated on a moistened filter paper in
Petri dishes; and incubated in the incubation chamber for 5 days, to
allow the pathogens to grow. Potato dextrose agar (PDA) was
prepared by reconstituting 39.5 g of dehydrated PDA in 1000 ml of
sterile distilled water and autoclaved at 15 Psi for 15 minutes.? Bits of
the organisms that grew out of the plated potato petioles and vines
were aseptically transferred onto solidified PDA (20 ml) in Petri
dishes and repeatedly sub-cultured until pure cultures of the organisms
were obtained.* “2

Pathogenicity test

Seven-day old culture of each of the fungal isolates in Petri dishes was
separately scraped into 200 ml sterile distilled water in beakers, and
sieved to obtain filtrates of the isolates which were adjusted to 1.0 x
10° spores/ml of distilled water. Sweet potato vines (TIS 8164) were
planted 2 per pot of 20 kg heat-sterilized topsoil, and watered daily. At
4 weeks after planting (WAP), the seedlings (2 pots each) were
separately inoculated by injecting 1 ml of the different suspensions of
each of the fungal isolates at the nodes of the test seedlings using a 2
mL syringe. Six WAP, the isolate which reproduced symptoms typical
of leaf and stem blight disease as observed on the sweet potato plants
at the Research Farm was re-isolated from the test vine tissues; while
those that failed to do the same were regarded as saprophytes and
discarded. Slides of the pathogenic isolate were then prepared,
mounted on the stage of a compound microscope, observed and
compared for morphological and colony similarities with the original
pathogen from the infected sample collected from the Research Farm
and the identity of the organism identified with reference to
illustrations of imperfect fungi by Barnett and Hunter.*

In vitro experiment

Preparation of spore suspension

The spores of the pathogen (A. bataticola) were collected from 8-day
old culture-agar stock in Petri dishes by irrigating repeatedly into a
beaker. This was sieved through 2-folds of sterile cheese cloth to
remove any fragments of agar and mycelial mesh and the filtrate
centrifuged for 10 minutes. Then using a haemocytometer counting
slide, concentration of the spores suspension was adjusted to 1.0 x 10°
spores/mL sterile distilled water.

Spore germination studies of Alternaria bataticola

The method of Amadioha et al.” was adopted to assess the effects of
the phytochemicls on the germination of spores of A. bataticola. A
disc (3 mm) of the fungus was placed separately in 2 mL of 20%
concentration of crude aqueous extracts of the test plants or mancozebl
(positive control) contained in different test tubes; centrifuged for 10
minutes, and then filtered through 2-folds of cheese cloth. A drop
(0.05 mL) of the different preparations was placed separately on 3
sterile slides and incubated for spore germination at 27°C for 24 hin a
humid chamber. The controls were set up in like manner but consisted
of sterile water or mancozeb. Further spore germination was stopped
by adding one drop of lactophenol in cotton blue to each preparation
on the slides. The experiment consisted of 7 treatments replicated 3
times. The whole experiment was repeated two times. The outcomes
of the phytochemical treatments on germination of spores of A.
bataticola was assessed by randomly selecting and carefully
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examining about 100 of its spores under a microscope field (high
power). The number of germinated spores for each treatment and
replicate were taken. The percentage inhibition of this parameter in
comparison to the controls was determined using the formula by
Enyiukwu et al.? as:

% Inhibition of spore germination = (mm;n) x 100

Where m = average number of germinated spores of the test fungus
with control

n = average number of germinated spores of the test fungus with
treatment.

Radial growth studies of Alternaria bataticola

One milliliter of 20% crude aqueous extracts of the plants were
smeared separately on the surface of solidified PDA contained in Petri
dishes by gentle swirling motion.® A disc (3 mm) of the 10—day old
culture of the pathogenic fungus was transferred to the center of the
solidified PDA-extract medium in the Petri dishes, which had been
marked underneath with two perpendicular lines intersecting at the
center. The dishes were covered and incubated at 27°C for 7 days. The
controls were set up in the same way but with sterile distilled water or
mancozeb mixed with PDA in the dishes. The experiment consisted of
7 treatments replicated 3 times. The whole experiment was repeated
twice. Seven days after incubation, the mycelia growth of A.
bataticola along the perpendicular lines was measured with a meter
rule. The toxicity of the phytochemicals to A. bataticola was taken as
a percentage of mycelial growth inhibition and calculated by the
formula adopted by Enyiukwu et al. % as:

% Radial growth inhibition= =2 x 100

Where x = average diameter of fungal colony with control
y = average diameter of fungal colony with treatment

Field experiment

Field preparation and layout

The experimental field measuring 23 x 24 square meters was slashed
and ridged by hoeing during the 2019 planting season (July-
November). The field layout was randomized complete block design
made up of 3 blocks of seven plots (treatments) each; giving a total of
21 experimental units. The ridges were planted with 5 cm cuttings of
sweet potato (Var: TIS 8164) at a spacing of 0.5 x 1.0 m. The distance
between plots and across replicates was maintained at 1 meter.

Crop establishment and treatment

Six weeks after planting, the seedlings were spray-inoculated at sunset
with suspension of A. bataticola (1 x 10° spores/mL of distilled water)
to run-off. They were kept moist for 7 day post inoculation by
watering early and late in the evening to aid in buildup of dampness
which encourages leaf and stem bight disease initiation. One week
thereafter, when the sun has gone down, the plants were separately
sprayed with 20% concentration of the respective plant materials; and
repeated a fortnight afterwards. Records of the number of sweet potato
plants that came down with leaf and stem blight were taken per
treatment per replicate from 9 WAP and the percentage incidence
calculated based on the formula by Enyiukwu et al.? as:

% leaf and stem blight incidence = N/T x 100
Where N = number of sweet potato plants with leaf and stem blight
T = total number of sweet potato plants examined

The fungitoxicity of the plant tissue extracts was taken as a reduction
of leaf and stem blight on the test plant per treatment per replicate
compared to the controls; and assessed using a 10-point descriptive
key adopted by Enyiukwu et al. # as:

1 = No disease

2 = less than 25% of the tissues

4 = greater than 25% but less than 50% of the lesion present
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6 = greater than 50% but less than 75% of the lesion present in the
tissues

8 = greater than 75% but less than 100% of the lesion present

10 = Heavy lesion on tissues, defoliation occurs (100%); and

The disease severity was calculated based on the formula adopted by
Amadioha et al.” as:

Disease severity = Sum of individual disease ratings
Number of plants examined

Data on vine length, leaf area and number of leaves per plant, stem
girth and weight of haulms and tubers of the sweet potato beginning
from 10 WAP till harvest were also collected.

Statistical analysis

Analysis of variance was conducted on all the data collected from the
study, using GenStat computer programme 2008 version. Means were
compared using Fisher’s Least Significant Difference at 5% level of
probability.

Results and Discussion

All the phytochemicals in this study significantly inhibited
germination of spores and radial growth of A. bataticola than the
control experiment (Table 1). S. jamaicensis demonstrated the highest
level of inhibition of its spore germination (78.71%), followed by H.
suaveolens which had 73.11%, and C. prostrata (71.39%); whereas
65.08% inhibition effect recorded from A. conyzoides against conidial
germination of the organism was the least. Similarly, S. jamaicensis,
H. suaveolus and C. prostrata exhibited 92.01%, 90.07%, 89.17%
inhibition effects against mycelial elongation of A. bataticola while A.
conyzoides which had radial inhibition of 77.54% was the least.
Generally, on both parameters assayed in this study, S. jamaicensis, H.
suaveolus, and C. prostrata effected the highest levels of reductions
on the test attributes while the least effect was recorded from A.
conyzoides. Though mancozeb which had 82.06% and 95.25%
inhibitions for spore germination and radial growth respectively, out-
performed pesticides of the indigenous flora on both test parameters,
however their effects especially those of S. jamaicensis, H. suaveolus,
and C. prostrata compared (P<0.05) well with results obtained from it
(Table 1).

Table 1: Effect of pesticides from indigenous flora on spore
germination and radial growth of Alternaria bataticola

Treatment Spore Radial growth
germination inhibition (%)
inhibition (%)

Stachyterphyta jamaicensis ~ 78.71 +0.62 92.01+0.22

Cyathula prostrata 71.39+0.18 89.17 + 0.06

Diodia scandens 69.92 + 0.04 82.06 +0.31

Ageratum conyzoides 65.08 + 0.21 77.54 +0.09

Hyptis suaveolens 73.11+0.19 90.07 £ 0.25

Mancozed 82.06 £ 0.43 95.25 +0.41

Control (water) 0.00 £0.01 0.00 £ 0.03

LSD (0.05) 0.89 1.01

*Data are means of triplicate determination from 2 separate experiments

The results of this study in the humid Southeast Nigeria, showed that
A. bataticola is associated with leaf and stem blight of sweet potato in
the area. Findings in this study (Table 1) also revealed that, all the
plant extracts sufficiently impeded the germination of spores, and
radial growth of the pathogen over the control experiment.
Antimicrobial and antifungal activities have been ascribed to extracts
of C. prostrata, D. scandens, H. suaveolens, S. jamaicensis and A.
conyzoides by several workers in many studies.** ®* “¢ A wide suite of
phytochemical compounds (alkaloids, flavonoids, tannins, saponins,
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phenoalics, terpenids and essential oils) underpin the bioactivity of
these extracts.* *” % Plant secondary metabolites interfere; disrupt or
inhibit biologically active sites of enzymes, molecules and organelles
of hosts’ tissues or essential processes of target pathogens.*" ® The
observed inhibitions against spore germination and radial growth of
the test fungus in this study may have been due to presence and ability
of phytochemicals in the extracts to disrupt or interfere with one or
more processes or enzymes of the target fungus. Findings in this study
whereby extracts of the test plants strongly inhibited spore
germination and radial growth of A. batiticola is in agreement with the
reports of previous workers, who found aqueous and ethanol extracts
of some tropical plants to strongly or completely inhibit these
parameters in Alternaria tenuissima and A. alternata in vitro.*”>*

All the plant tissue extracts used in this study reduced to varying
degrees, leaf and stem blight development, spread and severity on the
treated sweet potato (Table 2). Plants treated with mancozeb had the
lowest incidence (18.92%) and severity score (1.18) of leaf and stem
blight, which were significantly higher than effects recorded for these
parameters from all other treatments on the test crop. S. jamaicensis,
H. suaveolus, and C. prostrata, which had disease incidences of
20.11%, 22.14% and 25.07%; and severity profiles of 1.24, 1.35 and
2.21 respectively were next in the level of reduction of the disease;
being significantly (P<0.05) different from plants treated with other
phyto-extracts and the control. The least reduction of the disease
incidence, and severity on the test crop, was obtained from plants
exposed to tissue extracts of A. conyzoides which had 30.06%
incidence of stem and leaf bight, and severity score of tissue damage
of 2.79 on a 10-point descriptive key. However, highest incidence of
leaf and stem blight disease, and disease severity score (81.35% and
7.49 respectively) were obtained from plants in the control plots, and
these were significantly (P>0.05) inferior from effects recorded from
sweet potato plants treated with all the extracts of the indigenous
plants and mancozeb (Table 2). Results presented in Table 2 showed
that up to 81.50% incidence of leaf and stem blight was recorded on
sweet potato in the untreated control experiment. This is consistent
with findings of many workers in previous evaluations in other
African countries, who reported incidence profiles ranging greater
than 50% in epiphytotics due to leaf and stem blight (A. bataticola), in
naturally infected sweet potato.”” High ambient temperature, rainfall,
humidity, overhead irrigation or free moisture on the crop have been
noted to encourage development of leaf and stem blight disease on
sweet potatoes.*® Therefore, the high rainfall (1247.30 mm), humidity
(76-84%) and temperature (29-33°C) recorded during the months this
study lasted could be the reason for the high level of incidence of the
disease observed on the test crop.

The result of the study on fungitoxic effect of extracts of some
indigenous flora on leaf and stem blight of sweet potato (Ipomoea
batatas) caused by A. bataticola showed that all the plant extracts
sufficiently reduced leaf and stem blight incidence and severity.
Mancozeb was significantly better in the control of the disease than
the test plant extracts. However, extracts of S. jamaicensis, H.
suaveolens, C. prostrata and D. scadens performed comparatively
well with it. Bioactive compounds have been isolated from many
tropical higher plant species, which lend antifungal properties to
them.®* In a fungitoxic trial against Aspergillus sclerotiorum,
Fusarium oxysporum, Penicillium corylophylum and Mennoiella
echinata, 10% aqueous leaf extract of S. jamaicensis gave 100%
inhibition of all the assayed fungi; and this activity was suspected to
be due to lanostane phenylacetate isolated from the plant leaf **53
Anti-fungal activity of H. suaveolens leaf oil extract against
Aspergillus species has been reportedly linked to its terpene and tannin
fractions rich in B-caryophelene, sabinene, spathulonol, y-ellemene,
eucalyptol and caffeic acid.*****® whereas the bioactivity of A.
conyzoides is thought to hinge on the compounds precorenes | and
115757 The better inhibition and reduction of the incidence,
development and spread of the leaf and stem blight by H. suaveolens
over the other plant extracts in this study may have been due to higher
presence of these phytochemical compound in it than in the other test
plants. This finding of fungitoxic activities of the test extracts is
consistent with*® and %where aqueous leaf extract of S. jamaicensis
and A. conyzoides inhibited F. oxysporum, P. corylophilum, A.
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sclerotiorum.and Botryodiplodia theobromae by 80.74-100%. It is
also congruent with® who reported in a similar study that Candida
albicans was nearly 60% sensitive to extracts of C. prostrata.
However, our observations are inconsistent with*® and %' who
reported fungitoxicity of plant extracts used in their studies against F.
oxyspoum and C. destructivum to be at par and superior to benomyl
respectively.

The results of this study showed significant (P<0.05) treatment effects
on root yield of the test crop. Plants treated with mancozeb produced
the highest root yield (10.65 tha™), which did not differ statistically
(P>0.05) from that of plants treated with extract of S. jamaicensis
(10.25 tha™). However, it differed significantly (P<0.05) from plants
treated with A. conyzoides which recorded 6.07 tha™. All the plant
tissue-derived pesticides producing root yield ranging from 8.83-9.64
tha™ out-performed those in the control plots, which had the least
root yield of 3.01tha™’. For the haulm yield, the trend is similar to that
of the root yield. All the tissue extracts from the indigenous flora
stimulated significantly more haulm production than the control
experiment. Sweet potato plants treated with mancozeb, S. jmaicensis,
S. suaveolens and C. prostrata had the highest haulm yields of 2.51,
2.48, 2.20 and 1.97 tha™, while plants in the control experiment
recording 0.87 tha™ represents the least of the haulm yield (Figure 1).
The superior performance of mancozeb over the fungicides from the
indigenous flora in this study may be due to its ability to persist longer
on the treated crop than the botanicals, whose chemical compounds
are prone to heat or UV-rays degradation.®> Mancozeb is a
boadsprectrum, multi-site acting fungicide whereas terpenes and other
volatile plant derived compounds such as fatty acids have been
suggested to impair structural integrity of cell walls and enzymes of
the energy systems.®?

The superior antifungal activity of mancozeb over the extracts of the
indigenous flora may be due to its ability to effectively inhibit
biologically active sites of many enzymes, and processes of the target
pathogen than disruption of cell walls or impairment of locomotor
behavior of affected organisms which underscores the modes of action
of these phytochemical compounds.? ¢ %% |t may also be due to
high antioxidant activities or anatomical aberration of target organelles
or secretions of the pathogen by the plant issue extracts.* ¢

Table 2: Effect of plant-derived pesticides on leaf and stem
blight incidence and severity of treated sweet potato

Treatment Disease Disease

Incidence (%0) Severity

Stachyterphyta jamaicensis 20.11 £0.01 1.24 £ 002
Cyathula prostrata 25.07 £ 0.06 2.21+0.01
Diodia scandens 26.07 £0.10 2.64 +0.05
Ageratum conyzoides 30.06 +0.04 2.79+0.04
Hyptis suaveolens 22.14 £0.07 1.35+0.02
Mancozed 18.92 £ 0.04 1.18+0.01
Control (water) 81.35+0.32 7.49 £0.28

LSD (0.05) 0.41 0.04

*Data are means of triplicate determinations from 2 separate experiments

The results of the effects of the plant materials on growth attributes
(vine length, leaf area, number of leaves per plant and stem girth) of
the treated crop are presented in Table 3. It shows that there were
significant (P<0.05) differences in the treatment effects on the test
crop. In terms of vine length, plants treated with mancozeb had the
longest vine length, while those exposed to extracts of S. jamaicensis,
H. suaveolens C. prostrata, D. scandens, A. conyzoides were
significantly (P<0.05) longer than plants treated with only water in the
control experiment which had the shortest vine length. Similar trends
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were also observed for leaf area, number of leaves and stem girth in
the treated crop where mancozeb, S. jamaicensis, H. suaveolens out-

performed all the other treatments in improving the studied |

P P
SN

parameters, however plants in the control experiment exhibited the
least values for these parameters (Table 3).

The ability of the plant extracts and Mancozeb to minimize incidence,
size of pathogen-induced lesions and disease severity may have
resulted in increased availability of photosynthetic area, as well as
increased photosynthetic rate by neutralizing toxic systemic
metabolites secreted by the pathogen; or by reducing clogging of the
water and photosynthate channels of vines; all of which may have
translated to increased performance of the test crop in terms of tuber o
yield, haulm yield (Figures 1) and other yield influencing parameters @\ ST
(Table 3); a view also held by other authors.? 377 &

Yield (t/ha)

o N B~ OO

¥ Plant extracts
m Root tuber yield (t/ha) ® Haulm yield (t/ha)

Figure 1: Effect of plant-derived pesticides on root tuber yield
of the treated sweet potato

Table 3: Effects of pesticides of indigenous plants on growth attributes of the treated sweet potato

Treatment Vine length (cm) Leaf area (cm?) Number of leaves Stem girth (cm?)
Mancozeb 32.64£0.24 42.09 £0.38 27.30+£0.91 2.04+0.71
Stachyterpheta jamaicensis 33.43+0.19 41.86 £0.28 26.60 +0.38 1.89+0.44
Hyptis suaveolus 32.18+0.33 38.94+0.12 25.87 +1.00 2.01+0.10
Cyathula prostrata 30.78 £ 0.41 3891+1.21 25.80 £ 0.50 1.68+0.33
Diodia scandens 29.89 +0.09 37.72 £0.09 25.06 + 0.49 1.71+0.08
Ageratum conyzoides 29.72 £0.16 36.19 £1.05 23.87 £0.01 1.72+0.54
Control 25.94 £0.33 30.16 £ 0.42 21.11+1.06 1.05 + 0.46
LSD (0.05) 1.23 0.09 1.02 0.03

*Values are means of 3 replicates
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