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Abstract— The study aimed to estimate the level of
infestation and percent of infestation caused by the
sorghum chafer (Pachnoda interrupta) (Coleoptera:
Scarabaeidae) on sorghum and sunflower crops in Gedarif
State. The study also investigates the feeding behavior of
the beetle. A field survey was conducted in Gedarif State in
four localities (University of Gedarif, AL Azaza Sogora,
Pasonda, and Algadambalia). In each locality two
(sunflower and sorghum) farms were inspected, except at
the University of Gedarif, only sunflower was inspected, no
sorghum was grown. Observations on the selected farms
were made on 60 randomly selected plants (10 footsteps
from plant to plant) using cross diagonal method in
Gedarif State. Data obtained from the field survey were
subjected to descriptive statistics. The level of infestation
and percent of infested heads were calculated for data
obtained from the field survey. Least Significant
Difference (LSD) was used for mean separation. Results
indicate that the P. interrupta was not found in sunflower
and sorghum farms at Pasonda and Algadambalia
localities. In sunflower grown at the University of Gedarif
a level of infestation of 0.37 and a percent of infestation of
17.7% were recorded. In a sunflower farm, in Al Azaza
Sogora locality a 6.31 level of infestation and a 91.9%
percent of infestation were recorded. In sorghum,
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however, a level of infestation of 2.19, and a percent of
infestation of 53.2% were detected.

Keywords— Pachnoda interrupta, Infestation level, Gedarif
State, Sudan

l. INTRODUCTION

Wild sunflower has long been known in Sudan, and
heliotropism of the young flower head has involved the plant
in a legend from which it gained its vernacular name
“abbadeshams” (worshiper of the sun) [1]. However, the
commercially grown cultivars were first introduced into the
country for experimental purposes during the 1930s, and
various agronomic aspects of the crop have been intermittently
studied since then, the drive being mainly a personal interest
of investigators. Only in the 1980s has the large scale
commercial growing of sunflower attracted attention, and the
acreage allocated to it is rapidly increasing. The crop is mainly
produced for the extraction of edible oil, although its meal
forms a high-protein source and is blended in animal feed.
Sunflower is grown as rain fed crop in summer and under
irrigation in winter [2]. From planting to seed maturity the
sunflower plant harbours a wide range of insect species,
including both noxious and beneficial groups. Among the
former category the bollworm Helicoverpa armigera stands
out as the most important and most destructive pest of
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sunflower. Also the armyworms Spodoptera exigua and S.
littoralis are early season leaf feeders, but they rarely attain
damaging levels. The blister beetle Epicauta aethiops is also
an early season defoliator. The flea beetle Apophylia saliens
devastates a whole plantation when large numbers of adults
attack the seedlings. However, the most conspicuous species
that attack the flower heads are the cetoniids Pachnoda
interrupta and Pachnoda marginata. It is the tendency of
these beetles to cluster on flower heads that makes them
noticeable. They principally feed on anthers but the soft seeds
are also consumed and the occupants of flower head usually
stay on it until they devour all its contents [1].

Sorghum (Sorghum bicolor L.) is a cultivated tropical cereal
grass. It is generally, although not universally, considered to
have first been domesticated in North Africa, possibly in the
Nile or Ethiopian regions as recently as 1000 BC. Sorghum is
an important energy and cereal crop worldwide that is widely
cultivated for food, fiber, forage, ethanol, and sugar
production [3-5]. Today, sorghum is cultivated across the
world in the warmer climatic areas. It is quantitatively the
world’s fifth most important cereal grain, after wheat, maize,
rice and barley. In Africa, sorghum is still largely a
subsistence food crop.

World annual sorghum production is over 60 million tons, of
which Africa produces about 20 million tons. This makes
sorghum, quantitatively the second most important cereal
grain in Africa after maize. Sorghum culture started in
Ethiopia or Sudan [6]. Sudan is one of the few countries that
obtain the bulk of its nourishment from sorghum [7]. Sorghum
constitutes about 65% of the total cereal consumption in the
country, it constitutes about 70% of the calories in the meal
and a proportional percentage of protein, the estimated
consumption per capita is about 92.1 kg/year [8].

Sorghum  chafer, Pachnoda interrupta (Coleoptera:
Scarabaeidae: Cetoniinae) is one of the major insect pests with
great notoriety for attacking the crop [9]. It was first reported
attacking sunflower on the African subcontinent in Ethiopia in
1992 [10]. During out break the pest can cause 70-100% yield
losses [11-12]. The adult of P. interrupta feeds on the flowers
and grains during the milky stage of sunflower and serious
damage has been reported to occur when 2-3 beetles
present/plant [13]. During the early 1990s, the sorghum chafer
emerged as a key pest on sorghum in Ethiopia [12].

P. interrupta is present in semi-arid parts of Africa which are
subject to strong seasonal variations in rainfall and
temperature, mainly in the Sahel and Sudan Ecoregions [14-
17]. In Sudan it is uncommon but widespread in some parts of
the central rain lands, for instance in the Nuba Mountains,
Gedarif area and Khartoum area [14, 18]. The beetle feeds
towards the end of the rainy season on the milky-ripe grains
of sorghum, and millet heads, but flowers of sunflower, henna,
cucumber, roses and capsules of okra are also attacked [14].
During autumn of 2011 an outbreak of Pachnoda interrupta
occurred for the first time in Sudan on four genotypes of
sorghum (Sorghum bicolor), four of pearl millet (Pennisetum
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glaucum) and eight of sunflower (Helianthus annuus) in the
Gezira Research Station farm [19].

Due to the importance of sunflower and sorghum as
commercial and food crops and the high damage caused by
sorghum chafer on these crops this study aims to answer the
following questions:

* What is the level of infestation of sorghum and sunflower
caused by the sorghum chafer in Gedarif State?

* What is the percentage of infestation of sorghum chafer in
sorghum and sunflower in Gedarif State?

* What is the sorghum chafer feeding behavior?

1.  MATERIALS AND METHODS

A. Field Survey

A field survey was conducted in Gedarif State in four
localities; University of Gedarif, AL Azaza Sogora, Pasonda
and Algadambalia to determine the percent of infested plants
and the level of infestation by the sorghum chafer. In
Algadambalia the survey was conducted in sunflower farm of
500 feddans and a sorghum farm of 900 feddans. In Pasonda
locality the survey was conducted in sorghum farm of 1700
feddans and a sunflower farm of 250 feddans. Observations on
the selected sunflower and sorghum farms were made on 60
randomly selected plants (10 footsteps from plant to plant)
during the period September-October 2016 using cross
diagonal method in Gedarif State. The percentage of infested
plants was calculated using the flowing formula:

Percent infested plants =
Number of infested plants

total number of tested plants

The level of infestation was expressed as the mean number of
insects/head or disc over the total number of inspected heads
or discs.

B. Feeding Behavior

The feeding behavior of P. interrupta was observed on the
surveyed plot by carefully examining the disc of sunflower
and the head of sorghum.

C. Statistical Analysis

The collected data from the survey were subjected to
descriptive statistics, as described by Gomez and Gomez
(1984) using SAS software version 9.2.
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I1l.  RESULTS

Field Survey of P. interrupta

University of Gedarif and Al Azaza Sogora Localities

The survey that was carried out in a 10-feddans sunflower
farm of the University of Gedarif revealed that the level of
infestation was 0.37 (Fig. 1) and the percent of infested plants
was 17.7% (Table 1). In Al Azaza Sogora locality in a 50-
feddans farm of sunflower, the level of infestation was 6.31
(Fig. 1) and the percent of infested plants was 91.9% (Table
1). In a 10-feddans farm of sorghum, the level of infestation
was 2.19 and the percent of infested plants was 53.2% (Fig. 1
& Table 1).

Table 1: Percent of sorghum and sunflower plants infested
with Pachnoda interrupta in four localities of Gedarif State

Locality Sunflower Sorghum
University of Gedarif 17.7% -
Al Azaza Sogora 91.9% 53.2%
Algadambalia 0% 0%
Pasonda 0% 0%

S Sunflower

Level of infestation

= Sorghum

Lo

AL Azaza Sogora Algadambalia
Locality

Ll

Pasonda

U. of Gedarif

Fig. 1. Mean level of infestation on sorghum and sunflower

in four localities of Gedarif State

Algadambalia and Pasonda Localities

The survey revealed that the sorghum chafer was not detected
in either sunflower or sorghum farms in the two localities.
Accordingly, the level of infestation and the percent of infested
plants were found zero for both crops in the two localities (Fig.
1 & Table 1).

Assessment of the Infestation Level

The mean level of infestation on sunflower in the four localities
in Gedarif State was found 1.67 and that on sorghum was
found 0.55 in the same localities. Furthermore, the level of
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infestation varied with the locality, it was the highest at AL
Azaza Sogora (4.25) as compared to that of the other localities.
At Al Azaza Sogora locality the infestation level on sunflower
(6.31) was three times that on sorghum (2.19).

The beetle feeding behavior

The results showed that the adult beetle is the damaging stage
it was found feeding on the flowers and suck out all the
contents of sorghum (Figure 2A). Further, the beetle feed on
the soft peduncle of sorghum in late sown sorghum fields.
They are observed to aggregate on sorghum heads sucking out
all the contents of the grain at the early milk stage. On the
other hand, the beetle feeding behavior of Pachnoda
interrupta on sunflower started on the periphery of the disc
toward the center (Figure 2B).

Figure 2: Adult of Pachnoda
head (A) and sunflower disc (B)

IV. DISCUSSION

Insect pests play a major role and responsible for quality and
quantity deterioration. Among the insect pests, the sorghum
chafer Pachnoda interrupta attacks sunflower and sorghum at
the milky stage in the main producing area (Gedarif State). The
Pachnoda interrupta was recorded in Gedarif State at AL
Azaza Sogora locality on sunflower and sorghum, and at the
University of Gedarif on sunflower on one hand. On the other
hand, the Pachnoda interrupta was not encountered at
Algadambalia and Pasonda localities on the two crops. This
could be due to the fact that sorghum in these localities did not
reach the milky stage. For sunflower the reason may be variety
of the seeds or sowing date.

In this study, the highest level of infestation, recorded at AL
Azaza Sogora, was 6.31 in sunflower and 2.19 in sorghum, but
low level of infestation (0.37) was recorded at the University of
Gedarif in sunflower farm. The result obtained at AL Azaza
Sogora locality could be attributed to the fact that the farm is
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located near a forest where animal herders use for their animal
grazing. This creates an optimum situation for mating and egg
laying by the beetles, i.e. they lay their eggs in the animal dung
where the larvae feed [18]. The farm where the investigation
was carried out is approximately 30 meters from the forest.
Therefore, the emerging adult beetles can easily find and attack
the crop. In this inspected farm, sorghum and sunflower crops
were grown close to each other, approximately 10 meters apart.
The mean of infestation level on sunflower was (1.67) it was
three times that on sorghum (0.55) this indicates that the pest
has more preference for sunflower to sorghum.

Concerning the feeding behavior of the sorghum chafer on
sunflower, the beetle started feeding on the periphery of the
disc toward the center. In this manner the beetle follows the
development of the seeds in the disc; those at the periphery
develop earlier compared to those at the center of the disc. On
sorghum heads, the beetles partially or completely consume the
grain endosperm. At the level of spike/panicle, the beetles feed
from the top and proceed downward. The infested part of either
crop turned chafed; this observation is in line with that of Tag
Elsir et al. [19].

V. CONCLUSION

e Infestations of sunflower and sorghum plants with
sorghum chafer (Pachnoda interrupta) always
synchronized with the milky stage and severe
infestation results in empty disc of sunflower or
panicle of sorghum.

e The mean level of infestation in sunflower was (1.67)
it was three times that in sorghum (0.55).

e The level of infestation varied with locality, it was
higher at Al Azaza Sogora (4.25) as compared to the
other localities in Gedarif State.

e The feeding behavior of Pachnoda interrupta on
sunflower started on the periphery of the disc toward
the center. While on sorghum heads it feeds on the
top and proceed downward.
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