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INTRODUCTION

Sweet sorghum (Sorghum bicolor L. Moench) is a versatile crop and may be grown
for grain, forage, silage, syrup, sugar production (Ghanekar ef al. 1992; Schaffert
1992) as well as energy production (Schaffert & Gourley 1982). Field observations
indicated that one of the major drawbacks to cultivation of sweet sorghum cultivars is
their susceptibility and attractiveness to insect pests (Ghanekar ef a/. 1992).

In the Limpopo Province of South Africa, sweet sorghum is planted in mixed
farming systems with maize and grain sorghum and eaten as “sweet reed”, sold as a
cash crop or used in production of syrup for household use. Stems are cut and boiled
to produce the syrup. However, damage by stem borers to stems of these plants results
in a characteristic red colour, caused by anthocianins produced by the plant. These
unwanted colours reduce the quality of products such as syrup produced from the
stems and are therefore a constraint to development of small industries involved in
utilisation of sweet sorghum.

Apart from the uses of sweet sorghum mentioned, it also has potential to be used as
a trap crop in a stem borer habitat management system (Wahl 1926). Such a stem
borer management system was developed in East Africa where the wild grasses,
Pennisetum purpureum (Schumach) (Napier grass) and Sorghum vulgare sudanense
(Sudan grass) ere used as trap crops around maize fields (Khan ef a/. 1997; Khan et
al. 2000).

In such a habitat management system sweet sorghum could be planted in close
proximity to maize to attract gravid moths of Busseola fusca Fuller (Lepidoptera:
Noctuidae) and Chilo partellus (Swinhoe) (Lepidoptera: Crambidae). and reduce
infestations and concomitant damage to the main crop.

This study aimed to identify sweet sorghum landraces that have low ovipositional
and larval antixenosis and high levels of larval antibiosis in order to reduce population
levels of stem borers and concomitant damage to the commercial crop. A landrace is a
crop cultivar that evolved with and has been genetically improved by traditional
agriculturalists, but has not been influenced by modern practices. Antixenosis denotes
the presence of plant characters such as morphological (trichomes) and chemical plant
factors (surface waxes) that affect the behaviour of insects, orientation, oviposition

and feeding of insects (Kumar 1997). Antibiosis is used when plants cause adverse
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effects on the biology of insects e.g. survival, development and reproduction (Kumar

1997).

MATERIAL AND METHODS

Larval antixenosis and antibiosis

Four greenhouse experiments were conducted at the ARC-Grain Crops Institute in
Potchefstroom (25° 0985, 28° 41E). The first two experiments were conducted in the
1998/1999 season. Thirteen and eighteen sweet sorghum landraces were evaluated for
resistance to B. fusca and C. partellus larvae respectively (Table 1 and 2 respectively).
In the 1999/2000 season 17 landraces were evaluated for resistance to larval feeding
of both borer species (See Table 1 and 2). All sweet sorghum landraces used were
collected from resource-poor farmers in the Limpopo Province.

The plants were hydroponically grown (Fig. 1) at temperatures of 25°C (day) and
18°C (night) with a 14 L : 10 D photoperiod. In the 1998/1999 season sixteen plants
of each landrace were grown in four containers of 38 cm x 38 cm x 39 c¢m i.e. four
plants per container. In the second season twenty plants were grown of each landrace.
The plants of each landrace were separated to avoid migration of larvae to other
plants. Each plant was artificially inoculated with 10-12 neonate larvae by means of a
“bazooka” dispenser, five weeks after plant emergence.

Plants were dissected eight days after inoculation with C. partellus (1998/1999) and
B. fusca (1999/2000) and eleven days after inoculation with B. fusca (1998/1999) and
C. partellus {1999/2000). Larval antixenosis and antibiosis were evaluated for each
landrace by determining the number of surviving larvae and the total biomass of
larvae per plant obtained from larvae recovered from the leaf whorls (Van Rensburg

& Malan 1990).

Oviposition preference
Two-choice test

Two experiments were conducted to determine the oviposition preference of B.
fusca and C. partellus moths for maize and sweet sorghum. The following
combinations of plants were used: maize (Cultivar CRN3414) vs. sweet sorghum
{(SA4481), and maize vs. sweet sorghum (Pateletso). Plants were grown in the

greenhouse in 2 litre (1) pots. As a result of differences in the growth rate between
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Table 6. Oviposition preference of Busseola fusca for sweet sorghum landraces in a

multiple-choice test (Mean+ S.D.).

Host plant Mean number of Mean number of ~ Mean number of
eggs/plant egg batches/plant eggs/batch
Maatla 181.17+154.75a 4.67+3.20a 36.25+12.69%a
Mariri 242.83+248.00a 5.33£3.32a 38.58+20.92a
Motale 267.83+234.17a 5.00+3.63a 50.61+22.56ab
SA4481 339.83+177.13a 6.00+4.10a 68.34+29.45b
SA4479 348.00+171.72a 6.33+2.34a 53.66+11.74ab
Pateletso 383.83+237.6%a 6.17+2.71a 58.41%20.30ab

Means within columns for each multiple-choice test followed by the same letter do not

differ significantly at P<0.05 (LSD).
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Since the number of plants per row were known the position of each plant was noted
and the damage at each sampling period was recorded for the same plants.
Approximately 2000 plants were examined individually in each plot at each sampling
date. Spatial distribution of maize plants with whorl damage and dead heart symptoms
in control maize plots, and maize plots surrounded by sorghum and Napier grass were
plotted using the COSTAT program (Costat 1995).

The incidence of plants with dead heart and whorl damage symptoms was
determined and expressed as cumulative percentage damage over time.

The incidence of ear damage and yield were determined in the plots surrounded by
forage sorghum and plots in which no trap crop was used. In each plots of maize three
alternate inner rows were harvested separately as replicates. The number of ears
damaged by borers was then calculated and expressed as a percentage of the total
number of ears harvested.

Fifty stems of forage sorghum were selected randomly at each sampling date to
determine stem borer infestation levels and species composition.

Differences between incidence of whorl damage, dead heart symptoms, yield,
number of ears per plant and percentage damaged ears per hectare between maize
plots surrounded by forage sorghum and the maize mono-crop was determined by

means of {-tests.

RESULTS

Infestation by stem borers commenced four weeks after emergence (WAE) of the
maize crop and the incidence of damage symptoms increased with time. No
significant differences were found in the incidence of whorl damage (4WAE: F =
4.45,df =4, P=0.103; TWAE: F =2.40,df =4, P = 0.196 and 9WAE: F = 0.28,
d.f. =4, P =0.281)(Table 1) and dead heart symptoms (dWAE: F=5.21,df.=4,P=
0.08; TWAE: F =370, df =4, 1 = 0,127 and SWALE. F = 487, 4.[. — 4, P — 0.09)
(Table 2) between maize plots surrounded by forage sorghum and maize mono-crop.
Percentage stem borer infestation on forage sorghum was 90 % four and seven weeks
after emergence and 96 % nine weeks after emergence. The stem borer species found
on forage sorghum stems were B. fusca and C. partellus. Busseola fusca was the
predominating species making up to 91 %, 100 % and 59 % of the population four,

seven and nine weeks after emergence respectively.
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