doi:10.14720/aas.2020.115.1.1299

Original research article / izvirni znanstveni ¢lanek

Effects of Boerhavia diffusa L. nom. cons. and Chromolaena odorata (L.)
R. M. King & H. Rob. extracts on some field insect pests of okra
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Effects of Boerhavia diffusa L. nom. cons. and Chromolaena
odorata (L.) R. M. King & H. Rob. extracts on some field in-
sect pests of okra (Aabelmoschus esculentus (L.) Moench)

Abstract: A field study was carried out to assess the ef-
ficacy of some botanicals in the control of field insect pests in
two varieties of okra. Dry leaf extract of Chromolaena odorata
(Siam weed) and fresh and dry root extracts of Boerhavia dif-
fusa served as treatments which were compared with Lambda-
cyhalothrin and a control. The experiment was fitted into a ran-
domized complete block design with three replications. Data
collected were subjected to Spearman’s correlation analysis and
a two-way analysis of variance and significant different means
were separated using Fishers Least Significant Difference (LSD)
test at 5 % level of probability. The results revealed that treated
plants generally performed better than the untreated plants as
they were taller, had more leaves, branches, wider stem girths
and gave higher fruit yield. Fresh root extract of B. diffusa per-
formed better in most parameters measured. A significant posi-
tive correlation was observed between insect pest populations,
and between growth and yield parameters, while there was a
significant negative correlation between overall yield and insect
pest population. NHAe 47-4 okra variety performed better than
F1-Lucky variety. Fresh root extract of B. diffusa is recommend-
ed for management of B. tabaci (Genadius, 1889) and Amrasca
biguttula Ishida, 1912 in okra.
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Ucinki izvleckov iz rastlin Boerhavia diffusa L. nom. cons. in
Chromolaena odorata (L.) R.M. King & H. Rob. na nekatere
$kodljive Zuzelke na jedilnem oslezu (Aabelmoschus esculen-
tus (L.) Moench)

Izvle¢ek: Za ocenitev ucinkovitosti izvle¢kov izbranih
rastlin pri uravnavanju $kodljivih zZuZzelk na dveh sortah jedil-
nega osleza (okre, bamije) je bil izveden poljski poskus. Suhi
listni izvlecki vrste Chromolaena odorata (L.) R M. King & H.
Rob. in svezi ter suhi izvlecki korenin vrste Boerhavia diffusa
L. nom. cons. so bili uporabljeni za obravnavanja v primerja-
vi z lamda cihalotrinom in kontrolo. Poskus je bil izveden kot
popolni naklju¢ni blo¢ni poskus s tremi ponovitvami. Zbrani
podatki so bili analizirani s Spearmanovo korelacijo in dvo-
smerno analizo variance, znacilno razli¢na poprecja so bila lo-
¢ena s Fisherjevim testom najmanj$e znacilne razlike (LSD) pri
5 % verjetnosti. Rezultati so pokazali, da so tretirane rastline na
splo$no rastle bolje kot netretirane, bile so visje, imele so ve¢
listov in stranskih poganjkov, vecji obseg stebla in vedji pride-
lek plodov. Svezi izvlecki korenin vrste B. diffusa so se izkazali
kot boljsi v vseh merjenih parametrih. Opazena je bila znacilno
vedja pozitivna korelacija med populacijami $kodljivih Zuzelk
in med parametri rasti in pridelka medtem, ko je bila korelacija
med celokupnim pridelkom in populacijami $kodljivih Zuzelk
znacilno negativna. Sorta okre NHAe 47-4 je uspevala bolje kot
sorta F1-Lucky. Za uravnavanje tobakovega $¢itkarja (B. tabaci
(Genadius, 1889)) in vrste Amrasca biguttula Ishida, 1912 na
jedilnem oslezu priporo¢amo izvlecke svezih korenin vrste B.
diffusa.

Kljuc¢ne besede: botani¢na sredstva za zatiranje $kodljiv-
cev; Boerhavia diffusa; Chromolaena odorata; Bemisia tabaci;
Amrasca biguttula; lepljive pasti sticky traps
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1 INTRODUCTION

Okra, Abelmoschus esculentus (L.) Moench, is a
commercially grown vegetable crop widely cultivated in
Africa and Asia. Within 2009 and 2010, a global area of
0.43 million hectares was cultivated with total produc-
tion standing at 4.54 million tons (Varmudy, 2011). India
is the largest producer (67.1 %), with Nigeria following at
(15.4 %) and Sudan (9.3 %) (Varmudy, 2011).

Okra plays a vital role in human diet (Kahlon et
al. 2007, Saifullah and Rabbani 2009) providing phos-
phorus, calcium, sulphur, iron, fibre, fats, proteins, car-
bohydrates and vitamins (Lamont 1999, Owolarafe and
Shotonde, 2004, Gopalan et al., 2007, Arapitsas 2008,
Dilruba et al, 2009). Okra fruit is normally boiled in wa-
ter to give slimy soup sauces that is relished. The seeds
are nutritious, can be dried roasted and ground for use as
additive or coffee substitute (Moekchantuk and Kumar
2004) while the fruits are also used to thicken soups and
prepare vegetable curds.

In industries, mucilage from okra is often used to
produce glace papers and confectioneries, also serving as
a replacement for blood plasma as well as blood volume
expander (Lengsfeld et al, 2004, Adetuyi et al., 2008,
Kumar et al.,, 2010), it is also a useful remedy against
genito-urinary problems, chronic dysentery and sperma-
torrhoea (Nadkarni, 1927). Okra has also been reported
to cure ulcers and hemorrhoids (Adams, 1975). Results
of tests conducted in China holds that alcoholic extracts
from okra leaves have a potential to remove free radicals,
reduce proteinuria, and generally improve renal func-
tions (Liu et al., 2005, Kumar et al., 2009).

The cultivation of okra in Nigeria has indeed known
success, however, it has also been greeted with a handful
of constraints which include but may not be limited to
insect pest infestations, disease incidence and poor soil
nutrient level (Onunkun, 2012). In response to the con-
straints from insect pests, man has continued to search
out eco-friendly strategies and methods for the manage-
ment of these setbacks to okra production and agricul-
ture in general (Praveen and Dhandapani, 2001). Some of
these methods are; cultural, physical and biological con-
trol (Praveen and Dhandapani, 2001). Chemical control
is also used and has become the most commonly used
control method among farmers because of its almost
immediate rate of success in the eradication of these in-
sects, there has however been serious concerns about the
long-term negative effect of continued or excessive use of
synthetic formulations (Praveen and Dhandapani, 2001).
More so, there is a serious need to enlighten farmers on
safer, yet effective measures which are useful with almost
no side effects or residual negative effects as those expe-
rienced while using chemicals. This study was therefore
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carried out to evaluate the effects of Boerhavia diffusa
and Chromolaena odorata in control of insect pest infes-
tations of two varieties of okra.

2 MATERIALS AND METHODS
2.1 EXPERIMENTAL SITE

The experimental site was located behind the Facul-
ty of Agriculture greenhouse, University of llorin, Kwara
State, Nigeria, located in the Southern Guinea Savannah
agro-ecological zone of Nigeria, between Latitude 8°29'N
and Longitude 4°35’E. The experiment was carried out
in 2018 cropping season. The climate of Ilorin includes
rainy season which starts in April and ends in September
while the dry season commences in October and ends in
March. The dry spell is experienced in August of every
year. The site has an average temperature of 35 °C and is
characterized by sandy loam soil.

2.2 FIELD PREPARATION, AND LAYOUT OF EX-
PERIMENTAL PLOT

The land was cleared using cutlass and then mapped
out into a plot size of 30 m x 15 m. Ridges were made
at intervals of 50 cm spacing within plots. The field al-
ready mapped out for the experiment was set out using
a Randomized Complete Block Design (RCBD). A spac-
ing of 3 m was maintained between the two subplots of
varieties, there were three replicates per treatment and
1 m was maintained between replicates, and 2 m from
the boundaries of the plot. Each plot measured 2m x 3m
(6 m?) with three (3) ridges in each plot.

2.3 OKRA VARIETIES AND PLANTING

Two varieties of okra common to the farmers in
Kwara State were used for the study, they are F1 Lucky
and NHAe 47-4 varieties purchased from an Agro-input
store in Ilorin. Seeds were planted at five (5) seeds per
hole and 50 cm intra-row spacing on 6" October 2018.
Two weeks after emergence, thinning was carried out
leaving two plants per stand. There were 24 plants in each
plot.

2.4 TREATMENTS, PREPARATION, AND APPLI-
CATION

Treatments used for the study were; ethanol leaf
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extracts of Siam weed, Chromolaena odorata (L.) R.M.
King & H. Rob. ethanol extracts of fresh and dried Red
Spiderling, Boerhavia diffusa L. nom. cons. Laraforce
® (ai. lambda-cyhalothrin) as standard check; and un-
treated control. Chromolaena odorata leaf and B. diffusa
root were sourced from the forest of University of Ilorin.
These plant parts were harvested and air dried in the
shade for three (3) weeks, the roots were crushed using
mortar and pestle while the leaves were ground using a
kitchen size electric blender. They were further sieved us-
ing a sieve of 2 mm mesh to obtain a uniform powder.

Plant extracts were prepared by maceration. 50 g of
each powder were measured into 400 ml of 90 % ethanol
and allowed to stand for twenty-four hours while shaking
from time to time to ease extraction. The resulting sus-
pension was filtered using muslin cloth, and the filtrate
was made up to 2 litres (1:40 or 2.5 % w/v ratio) by add-
ing distilled water, 2 ml of liquid soap per litre of solu-
tion was used as surfactant (Anjarwalla, 2016). Lambda-
cyhalothrin 2.5 % emulsifiable concentrate was used as a
standard check at 0.5 g per litre.

Treatment application commenced four (4) weeks
after planting and was done at one-week interval to the
7" week after planting (WAP).

2.5 CULTURAL PRACTICES

Plots were weeded using hoe at 3 WAP (Adigun,
2005). Selective spraying using herbicide (Glyphosate)
was done at 6 WAP at the recommended rate.

2.6 INSTALLATION OF YELLOW STICKY TRAPS

One (1) yellow sticky trap was installed per plot,
they were placed at the center of the plots at 4 WAP. They
were 50 cm above the ground and were left on the plots
for two weeks after which they were collected and taken
to the Crop Protection Department Laboratory for insect
identification and counting. Insects identified include
whiteflies (Homoptera) and leathoppers (Hemiptera).
Physical counting was done using hand lens of 10 x mag-
nification and Gordon’s dichotomous key to the order of
insects (Gordon, 2019) as aid.

2.7 DATA COLLECTION

Five plants per plot were selected at random and
tagged. Collection of data commenced at 5 WAP and
continued at a week interval to fruiting and harvest.
Data were collected on plant height, number of branches,
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whitefly and leathopper population, number of days to
flowering, number of fruits, and mass of fruits.

2.8 DATA ANALYSIS

Data collected were subjected to a two-way analysis
of variance (ANOVA) and Spearman’s Correlation Anal-
ysis using Genstat 17™ edition, and significantly different
means were separated using Fishers Least Significant Dif-
ference (LSD) test at 5 % level of significance.

3 RESULTS AND DISCUSSION

The results of the study revealed that the various
treatments used in the experiment had significant effects
on both growth and yield parameters of F1-Lucky and
NHAe 47-4 varieties of okra. Plants treated with fresh
root extracts of B. diffusa generally performed better
than untreated plants. The treated plots produced plants
which were taller and had more branches compared to
those of untreated plots (Tables 1 and 2). This may be
because treated plants suffered less infestation from
whitefly (Bemisia tabaci (Gennadius, 1889) and leaf-
hopper (Amrasca biguttula Ishida, 1912) compared to
untreated plots (Table 4). This corroborates the findings
of Bindhu et al. (2015) who reported that B. diffusa and
some other plants contained various compounds which
are known to have repellent and toxic effects on insects. It
also confirms the reports from several studies which have
shown C. odorata to have pesticidal properties, among
these reports are Owolabi et al. (2010) who reported that
C. odorata has been used to manage Sitophilus zeamais
(Motschulsky), 1855 which belongs to the order (Coleop-
tera). Studies have revealed that B. diffusa and C. odorata
contain phytochemicals that are effective in insect pest
control (Afolabi et al., 2007 and Deepti et al., 2013).

The better growth performance recorded in treated
plants may also be because the plants had lesser infec-
tion from diseases vectored by the insect pests identified
during the study. Okra is susceptible to at least nineteen
plant viruses (Brunt et al., 1990; Swanson and Harrison,
1993). These viruses seriously affect its growth and yield.
In several parts of Africa, okra leaf curl disease (OLCD)
is considered to be the most serious disease threatening
okra production (N’Guessan et al., 1992; Swanson and
Harrison, 1993; Bigarré et al., 2001). OLCD is transmit-
ted by whitefly (Bemisia tabaci). The incidence and abun-
dance of whiteflies will always be directly proportional
to the incidence and severity of OLCD (Bigarré et al.,
2001). Therefore, the treated plants facing lesser infesta-
tion of whiteflies may have also had lesser incidence of

Acta agriculturae Slovenica, 115/1 - 2020

26.03.2020 12:05:49

135



E. T. NNEJI et al.

Table 1: Main effect of treatments and variety on the plant height of okra

Plant height (cm)

WAP
Treatments 5 6 7 8 9
Fresh Root extract of B. diffusa 25.29 39.92 54.53° 59.70° 70.70°
Dry root extract of B. diffusa 23.15 35.33 47.83% 55.75% 62.71%
Dry leaf extract of C. odorata 20.74 28.61 38.00° 43.68® 49.10°
Lambda-cyhalothrin 21.82 31.66 41.22% 47.14% 53.76%
Control 19.90 28.47 36.79° 41.33° 46.47°
SEM 2.67 4.39 5.47 6.00 7.07
LSD 7.81 12.84 15.99 17.57 20.69
Variety
F1-Lucky (kousko) 18.55° 28.40° 39.10 45.00 51.50
NHAe 47-4 25.81° 37.10° 48.20 54.00 61.50
SEM 1.34 2.61 3.52 3.88 4.69
LSD 3.88 7.59 10.22 11.27 13.63

Values in the same column followed by the same letter(s) are not significantly different at p = 0.05 according to Fisher’s protected Least Significant

Difference (LSD) Test
Key: WAP: Weeks after Planting

Table 2: Main effect of treatments and variety on number of branches of okra

Number of branches (WAP)

Treatments 6 7 8 9
Fresh root extract of B. diffusa 4.18° 5.43° 6.48° 7.48
Dry root extract of B. diffusa 3.02° 4.27° 5.24° 6.24°
Dry leaf extract of C. odorata 2.28° 3.53" 4.96 5.96"
Lambda-cyhalothrin 3.35% 4.60" 5.40% 6.40°
Control 2.75° 4.00° 4.48° 5.48°
SEM 0.50 0.50 0.50 0.50
LSD 1.10 1.10 1.10 0.70
Variety

F1-Lucky (kousko) 2.00° 4.00° 5.00° 6.00°
NHAe 47-4 4.00* 5.00° 6.00* 7.00°*
SEM 0.30 0.30 0.30 0.30
LSD 0.70 0.70 0.70 0.70

Values in the same column followed by the same letter(s) are not significantly different at p = 0.05 according to Fisher’s protected Least Significant

Difference (LSD) Test
Key: WAP: Weeks after Planting

Okra Leaf Curl Virus which translated to better growth
and yield (Table 6). Fidele (2010) reported a significant
decrease in plant height and some other yield-contrib-
uting parameters in four accessions of okra which had
symptoms of OLCD.

The NHAe 47-4 variety flowered earlier than the F1-
Lucky variety (Table 3). Furthermore, treated plants in
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the plots for fresh root extracts of B. diffusa gave higher
fruit yield in both varieties studied (Table 6). This may be
because treated plants which were less infested were able
to carry out photosynthesis without disruption. Edward
and Abdelaziz (2007) reported that any impairment of
photosynthetic efficiency by insect pests such as leathop-
pers is irreversible and hopper-burn affects plant biomass
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Table 3: Main effect of treatments and variety on days to flower-
ing of okra

Treatment Days to flowering
Fresh root extract of B. diffusa 45.76
Dry root extract of B. diffusa 46.37
Dry leaf extract of C. odorata 46.97
Lambda-cyhalothrin 48.07
Control 48.70
SEM 1.69
LSD 4.17
Variety

F1-Lucky (kousko) 49.38"
NHAe 47-4 44.96
SEM 0.85
LSD 5.90

Values followed by the same letter(s) are not significantly different atp =
0.05 according to Fisher’s protected Least Significant Difference (LSD)

Table 4: Main effect of treatments and variety on the population
of adult whitefly and leathopper per yellow sticky trap

Whitefly Leathopper
Treatment population population
Fresh root extract of B. diffusa  298.20 2.33*
Dry root extract of B. diffusa ~ 404.20¢ 9.00¢
Dry leaf extract of C. odorata ~ 289.30° 5.00°
Lambda-cyhalothrin 301.50¢ 5.50
Control 653.30¢ 7.00¢
SEM 1.12 0.66
LSD 3.32 1.96
Variety
F1-Lucky (kousko) 416.00° 6.00
NHAe 47-4 363.00* 5.53
SEM 0.71 0.42
LSD 2.10 1.24

Values in the same column followed by the same letter(s) are not signifi-
cantly different at p = 0.05 according to Fisher’s protected Least Signifi-
cant Difference (LSD) Test

accumulation by reducing green leaf area and efficiency
of solar radiation capture. Aishwarya (2018) also submit-
ted that both nymph and adults cause damage to okra by
sucking the cell sap from the lower surface of leaf, twigs
and other tender parts of the plant, causing curling of
leaves and leading to stunted growth of the plants. They
further reported that leathoppers excrete honey dew
which causes the black sooty mold which has an adverse
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effect on the photosynthetic ability of the plants. Several
reports including Kedar et al. (2014) and Aishwarya Ray
(2018) have revealed that whiteflies and their nymphs
suck cell sap from plant leaves and affected leaves curl
and dry with the affected plants showing a stunted
growth. Whiteflies are also responsible for transmitting
yellow vein mosaic virus (YVMV), an economically im-
portant disease of okra, the symptoms being interwoven
networks of yellow veins surrounded by islands of green
tissues on the leaves which also turn yellow with time
(Kedar et al., 2014; Aishwarya, 2018). The control of inci-
dence of these insect pests and the consequent reduction
or elimination of the occurrence of diseases mediated by
the insect pests identified on the plots may have trans-
lated to the better yield obtained from the treated plots.

The study also revealed a strong positive correlation
exists between leathopper and whitefly population, plant
height and number of fruits, plant height and overall
yield, and number of fruits and overall yield (Table 5).
This suggests that the leathopper population increased
with the whitefly population, while the yield was directly
proportional to the growth of the plants.

4 CONCLUSION

The findings of this study revealed that ethanol ex-
tracts of Boerhavia diffusa and Chromolaena odorata had
significant positive effects on growth and yield of okra
and were also effective in reducing the population of
leathoppers and whiteflies in treated plots. There was a
significant positive correlation between leathopper and
whitefly population, plant height and number of fruits,
plant height and overall yield, and number of fruits and
overall yield. While there was a significant negative cor-
relation between overall yield and whitefly population.
There was a non-significant negative correlation between
whitefly population and plant height, whitefly population
and number of fruits, leathopper population and plant
height, leathopper population and number of fruits, and
leathopper population and overall yield.

Of the two botanicals evaluated fresh root extract of
B. diffusa on NHAe 47-4 okra variety performed better
than other treatments from germination and emergence,
through growth parameters to yield.
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