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Abstract

Leathoppers (jassids) are well-known pests of vegetable crops in Niger. They
are often part of a parasitic complex that causes varying degrees of damage.
Over the last two crop years, the Niamey region has seen a heavy outbreak of
leaf hoppers on okra and guinea sorrel. These insects alone have caused spec-
tacular damage, resulting in losses ranging from 50% to 100% of unharvested
plants. Following this observation, infested fields were surveyed, specimens
sampled, and the responsible species identified. Two sites were surveyed in
the city of Niamey. At each site, two plots of okra and two of guinea sorrel
were visited. Fifty (50) plants were randomly sampled using the double “W”
method per plot. The sampled plants were used for active and passive leaf
hopper capture, damage description and loss assessment. Captured leaf hop-
pers were identified based on their morphology observed with a binocular
magnifying glass and compared with the data in the identification keys. The
symptoms observed in the plots were yellowing, leaf curling and drying,
stunting, abortion of flowers and immature fruit and very low production.
Identification results revealed the single species Amrasca biguttula (Ishida,
1913), which can be considered a new invasive species in Niger. Further con-
firmation of this identification by molecular tests, the distribution of the pest
in Niger and the development of appropriate control methods would yield
good prospects.
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1. Introduction

Native and exotic vegetables play a key role in most food security and poverty
alleviation programs worldwide. In the Sahel, vegetable crops are a source of
food and income for farmers, as well as an economic source for nations [1]. In
Niger, okra (Abelmoschus esculentus (L.) Moench) and Guinea sorrel (Hibiscus
sabdariffa (L.)) are among the most promising market garden crops, providing
economic benefits due to their high marketability, and helping to improve
household dietary conditions, particularly for women and small-scale producers.
The nutritional value of 53 g of okra is estimated at 16 calories, 1.1 g of protein,
3.7 g of carbohydrates, 0.1 g of lipids and 1.7 g of dietary fibre [2], while that of
53 g of Guinea sorrel is estimated at 28 calories, 6.4 g of carbohydrates, 0.5 g of
protein, 0.4 g of lipids, 6.8 mg of vitamin C, 122.6 mg of calcium, 29.1 mg of
magnesium and 0.8 mg of potassium [3].

However, Guinean okra and sorrel crops, already suffering from the vagaries
of the climate, are subject to pest attacks, including jassids [1] [4] [5]. These bio-
tic constraints limit the productivity of both crops, and consequently reduce
growers’ incomes. In recent years, Africa has seen invasions of new crop pests
such as Tuta absoluta on tomatoes and solanaceous plants in 2011, Spodoptera
frigiperda on maize and other cereals in 2017, and recently Amrasca biguttula
reported on cotton and other malvaceous plants in 2022-2023. The latter pest is
a cotton leathopper native to the Asian continent, which was first introduced
into West Africa. It reproduces and migrates seasonally on a wide range of
crops, and rapidly develops resistance to pesticides [6]. It has been reported
during 2022-2023 in Burkina-Faso on cotton, okra, and Guinea sorrel in Mali,
Togo and Senegal on cotton [7]; in Benin on cotton and okra [8] and in Cote
d’Ivoire on cotton, okra and Guinea sorrel [9]. Reported damage reveals that the
insect injects phytotoxin into plants, causing leaves to turn pale at the edges,
wrinkle, curl, redden and wilt, leading to completed desiccation of the plants. In
these countries, the drop in yields of infested crops is between 30% and 50% and
represents a major economic loss for the nations concerned [10].

During the years 2022 and 2023 harvesting seasons, market gardeners in Niger
complained about the alarming phyto sanitary situation caused by leathoppers in
their okra and Guinea sorrel plots. Following complaints from these growers, a
survey was carried out to observe and collect leathoppers, with a view to diag-

nosing the damage caused and identifying the insect species responsible.

2. Materials and Methods
2.1. Materials

The survey was carried out in South-west Niger at two market-gardening sites in
the city of Niamey (Figure 1). The equipment consisted mainly of vacuum
cleaners used to actively capture live insects (Figure 2), yellow glue traps made

of 150 cm® pieces of yellow plastic coated with glue to attract and hold insects,
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alcohol tubes and naphthalene (camphor) boxes for killing and preserving spe-

cimens, and GPS to record the geographical coordinates of each site. Led Light

microscope model MIC-209, Plan 1X binocular. Wild Heerbrugg and entomo-

logical kit were used to observe, manipulate, measure, describe and photograph

specimens in the laboratory.
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Figure 1. Map of Niamey showing the surveyed sites.

Figure 2. Active leathopper capture using a vacuum cleaner on a

surveyed plot.
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2.2. Damage Characterization and Specimen Collection

Two plots of Okra and two plots of Guinea sorrel were visited per site. Symp-
toms and damage observed were described. Using a pocket magnifier, the dif-
ferent stages of insects on the leaves of both plants were clearly visualized. Fifty
(50) plants were randomly selected per plot using the double “W” method and
used for specimen collection, description, and damage estimation. Each point of
the “W” represented a focus of five (5) sample plants. Leaf hopper specimens
were collected from Okra and Guinea sorrel leaves using a manual aspirator, and
passively using yellow glue traps set in the plots at five (05) sample focus points
for 24 hours (Figure 3). Collected specimens were placed in alcohol tubes and
boxes containing naphthalene for preservation. The labelled boxes were then
sent to the agricultural zoology laboratory of the Agrhymet Regional Center in
Niamey for morphological identification. Damage was estimated by assigning a

score to each plant sampled according to the following criteria.

Criteria Scores
Plant without attack 0
10% of leaves yellowed or burnt, fruits present 1
11% to 20% of leaves yellowed or burnt, some fruit present 2
21% to 40% of leaves yellowed or burnt, no fruit 3
41% to 60% of leaves yellowed or burnt, dwarfing, no fruit 4
more than 60% of leaves yellowed or burnt, dwarfing, no fruit 5
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Figure 3. Sampling scheme in a surveyed plot.

2.3. Morpho-Metric Specimen Identification

Morphometric specimen identification was conducted at the Agricultural Zool-
ogy Laboratory of the Agrhymet Regional Center in Niamey. The LED Optical
Microscope MIC-209 model, the Plan 1X Heerbrugg Wild binocular and the
entomological kit were used to observe, manipulate, measure, describe and pho-

tograph the tags and appendages of specimen insects at 25x and 40x magnifica-
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tion. The graph paper was used to measure the size of the insects or their parts.
Fifty (50) specimens per plot were studied under the microscope, selected at
random from the samples. A total of four hundred (400) individuals were stu-
died for the eight (8) plots surveyed.

The key from [11] on the site: 3I Interactive Keys and Taxonomic Databases

(http://dmitriev.speciesfile.org/) was used for the identification and was based

on the insect’s size and general coloration, the characteristic features of its head,

wings, legs and abdomen, and the shape and size of its genitalia [12].

2.4. Data Analysis

The analyses focused on describing the morphological traits observed and com-
paring them with the characteristic traits of the jassid species described in the
key. Following a differential approach, species not concerned were progressively
eliminated, and only the identified species were retained at the end.

The incidence of attack (/) and the average level of damage ($) were calculated

using the formulas:

I=2
N

with n, number of infested plants and N, total number of plants assessed.
nixi
S=) —
z N

with n7, number of plants having received score j xi, average percentage corres-

ponding to score 7and N total number of plants evaluated.

3. Results

3.1. Characterization of Leafhopper Damage in the Field

On the underside of the leaves were the jassids, which fed on the sap by digging
their stylet into the leaf tissue. Infested plants showed tiny puncture marks on
the leaves, which turned yellow and began to dry out from the edges towards the
center. One infested plot showed a facies similar to that of a virosis: waffling,
curling, general yellowing of the leaves, while retaining the green color at the
veins, stunting of the plants, abortion of the flowers and some undeveloped fruit.
In the event of heavy infestation, we have noted leaf desiccation and fall, fol-
lowed by stunted growth or death of the plants.

Analysis of the data collected revealed a high average incidence (/) of 98% of
infested plants showing visible symptoms. The average level of damage (5) ob-
tained was 55%, corresponding to score 4 (41% to 60% of leaves yellowed or

burnt, dwarfing, no fruit and very low yield, etc.).

3.2. Leafhoppers Identification

Specimens observed under the microscope and compared with data from the
keys used enabled us to identify a single species of leathopper: Amrasca biguttula

(Ishida, 1913) (Figure 4 & Figure 5). The characteristic features observed were:
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General appearance: The predominant color was green, yellow with a few
symmetrical cream-colored markings on the head and thorax (Figure 6). Males
averaged 2.1 mm and females, 2.4 mm.

Head: Prominent black spots were observed on both sides of the midline on
the top of the head (Figure 7a). The head was clearly wider than the pronotum
(Figure 7b).

Forewing: The Cu Cubital cell has a distal black spot in the apical area. The
distal CuP segment is twice as long as the distal CuA segment located between
the Cubital Stem and the Posterior Median MP. Apical cell 4 is tapered along its
entire length (Figure 8a).

Figure 6. Female length (a), male length (b) and coloration (c) of Amrasca biguttula.
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Hindwings: The first apical cell of the hind wing is twice as long as it is wide
(Figure 8D).

Legs: On capture, the legs are arranged AV. The anterior femur has a clearly
enlarged basal bristle and the medial femur has a dorso-apical macrochaete
(Figure 9).

Black spots

Distal black

CuA

Apical cell 4

First apical
cell

Figure 8. Forewing (a) and Hindwings (b) of Amrasca biguttula.
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Abdomen: Apodemes are present on the first three sternites. Sternites VII
and VIII are modified into pregenital ridges in the male (Figure 10). The female
abdomen is rounded, with an ovipositor visible at the tip (Figure 11). The male
subgenital plate or pygofer is paired at the distal end. The plate is partially sepa-
rated from the base by a distinct dorsal membranous slit. The ventral appendage
(aedeagus or copulatory organ) of Pygofer is present, visible, wall-free for at least
half its length, elongated, extended beyond the apex of pygofer. The aedeagus is

straight for most of its length, but curves upwards near its apex (Figure 11a).
Pygofer has thin lateral and distal bristles.

Figure 9. AV legs (a), basal bristle of anterior femur (b), dorso-apical macrochaeta of medial femur (c).

Dorsal
membranous cleft

pygofer’s thin
bristles

Pregenital
ridge

Apodemes of
sternites |, Il and Ill

Figure 10. Abdominal Apodemus (a), male sub genital plate (b).
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aedeagus

\ Ovipositor

Figure 11. Male copulatory organ (a) and female ovipositor (b).

4. Discussion

The damage observed in the field was: waffling, rolling, yellowing and burning
of leaves while retaining the green color of the veins, stunting of plants, abortion
of flowers and immature fruits. These clinical signs are those described by [1] [9]
and [13] for the same pest on cotton and okra. According to the researchers, the
leathopper digs its stylet into the plant’s leaf tissue to extract sap, while injecting
a phytotoxic saliva [14] that burns the oldest cells of the leaves, thus their tips.
This reduces the plant’s photosynthesis, growth and development [15]. The in-
sect also has an indirect impact by transmitting phyto viruses to the attacked
plant [16], causing wilting, yellowing, stunting and abortion of flowers and im-
mature fruit. Analysis of the data collected revealed a high average incidence
(98%) of infested plants showing visible symptoms. The average level of damage
obtained is 55% of leaves, flowers and fruit destroyed, leading to a drastic drop
in the harvest. Similar damage and production losses have been estimated by [8]
[15] [17]-[19] who have conducted various studies on Amrasca biguttula in the
field.

Morphological analysis of leathopper specimens collected in okra and Guinea
sorrel plots revealed only the presence of the species Amrasca biguttula (Ishida,
1913). The average length (head-tip of abdomen) of the adults measured was
between 2.1 mm and 2.4 mm. This corroborates the results obtained by [20] and
[21] in their study of Amrasca species in Vietnam, Ben Tre province, Pakistan
and India. The description of the head of the species by [12] was consistent with
the present identification. Similarly, [22] obtained the same results when identi-
fying jassid species in India. The combination of information from scientific
morphometric identification work by researchers [6] [23]-[25] on leathoppers
has enabled us to ascertain the identification of Amrasca biguttula on okra and
sorrel crops in Niger. Molecular tests will enable us to check whether there are

any sub species of the same species. The species are well known on okra and

DOI: 10.4236/ae.2024.123014

191 Advances in Entomology


https://doi.org/10.4236/ae.2024.123014

Z. F.-X. Akonde et al.

cotton in its native range [26]. For the first time in Niger, it has been found on
okra and sorrel, with an increased severity of attack. According to [27], the cot-
ton leathopper is a polyphagous species and causes damage followed by major
losses on its host plants. This new leafhopper species seems to have adapted very
quickly to Niger’s climatic conditions, with a strong capacity for out breeding, to
the point where it is said to have a suppressive effect on existing endogenous
leathopper species. Its invasion of these crops has already given rise to consider-

able concern among growers.

5. Conclusions

This study was the first study of the presence of the Leafhoppers Amrasca bi-
guttula (Ishida, 1913) in Niger, an emerging pest in West Africa. It was found on
Okra and Guinea sorrel, where it caused severe damage with major crop losses
in infested plots. Its distribution, bioecology and host plant diversity, as well as
the potential yield losses it may cause, need to be studied in Niger.

In addition, monitoring its population dynamics over the course of the year
will make it possible to control the periods of heavy attacks by this new pest, and
to design and implement effective integrated pest management strategies.
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