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ABSTRACT

INTRODUCTION

A four-year survey of the insect pest complex of the edible roselle, Hibiscus sabdariffa var.
sabdariffa, and the damage they cause in some parts of southwestern Nigeria showed that
the vegetable has many potentially destructive pests. The major seedling and foliage pests are
Podagrica sjostedti, Podagrica uniforma, Lagria villosa, Chrysolagria cuprina, Chrysolagria
nairobana and Syagrus ca/caratus. The major pests of the edible calyces and seeds are Baris
sp, Apion sp and Earias spp. whose larvae feed inside and destroy the calyces and the
developing seeds. Others are Oxycarenus gossypinus and Oxycarenus hyalinipennis which
feed mainly on the seeds.

The percentage damage by Baris and Apion to fruit s ranged from 10 to 210,10in fruits
harvested in mid-December and from 48 to 84% ill late harvests in mid-January. the
percentage germination of insect-infested and uninfesied seeds were 10 and 830,10
respectively. The foliage pests were effectively controlled with two sprays of carbaryl at the
rates of 0.5 and 1.0kg a.i./ha applied at intervals of two weeks. Fruit yield and seed viability
were significantly higher in treated plots than in the control.

••
The edible roselle, Hibiscus sabdariffa var. sabdariffa L. is a malvaceous crop and it

belongs to the same genus as kenaf, Hibiscus cannabin us L., an important fibre crop.
Roselle is believed to be a native of India but it is widely and intensively grown in many parts
of the tropical and sub-tropical regions of the world particularly in the south-Asiatic
countries of lndia, the Phillipines and in Australia (Cobley, 1963; Knott and Deanon, 1967).
Almost all the aerial parts of the edible roselle are utilized as food in its major areas 0:
cultivation. In some parts of southeast Asia, the leaves and tender shoots are eaten raw ir
salads and the seeds are eaten toasted, The leaves are also cooked as vegetable. The fleshy
bases of the buds when cooked form a colourful sauce which is widely used in the
preparation of jams, jellies and other food additives (Wilson and Menzel, 1964; Knott an
Deanon, 1967; El Afry et al., 1980).

In Nigeria, it is only the swollen calyces and bracts Of the roselle fruits that are eaten
Although the crop is grown and eaten all over the country, it is not cultivated on a larg
scale. It is usually intercropped with yam, maize and guinea corn (Irvine, 1969). The calyces
and bracts are used to prepare sauce either in the fresh state or after they have been sun-
dried. The roselle sauce when prepared with ground melon seed is very popular amongst the
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Yorubasespecially when eaten with pounded yam or yam flour. Little and sketchy
information is available in the literature on the agronomy, pests and diseases of the edible
roselle in Nigeria in spite of its popularity.

Thework reported here comprises a four-year survey (1978~81) of the insect pests of the
edible roselle in southwestern Nigeria and parts of Kwara State; an assessment of damage of .
the roselle crop by some of its major insect pests; and a chemical control trial on the foliage
pests.

MATERIALS AND METHODS

Field survey and assessment ojdamage

In the first part of the survey, visits were made to local farms in parts of Kwara, Oyo,
Ogun and Ondo States. The places visited for sampling between September and January of
1978 and 1979 were Ilorin, Offa, Omu-Aran, Otte, Ogbornosho, Ilora, Ibadan, He-He,
Ondo, akure, Ise and Ado-Ekiti, The places visited are located in the three ecological zones;
rainforest, derived and southern guinea savanna of southwestern Nigeria. Vegetative parts
were sampled with sweep nets on ten plants in each of the farms visited arid the catches were
brought into the laboratory for identification. Samples were taken from five farms in each of
the towns and villages visited. Species that could not. be identified locally. were sent to the
British Museum (Natural History) for identification. In addition to the state-wide survey,
samples of 50 mature fruits were taken fortnightly from selected farms in Ilorin, Otte and
Odo-Oba during the fruiting seasons (December/January) of 1978 and 1979 and from Ilora
and Moor Plantation, Ibadan in 1980 and 1981 for the assessment of insect damage. The
selected farms in Ilorin, OUe and Odo-Oba are located in the southern guinea savanna zone
while those in Ilora and Moor Plantation are located in the derived-savanna and rainforest
zones respectively.

The edible fleshy calyces were pulled out and examined under a binocular stereo
microscope (X 10) for the irnature forms of Baris sp. and Apion sp. that.feed inside them and
:~e number of infested fruits was recorded. The population of seed bugs, Oxycarenus spp. in
~mature roselle fruit was assessed by counting thenumbers of nymphs and adults in 50 fruits
r-er sample. The effect of seed bug damage on the viability of roselle seeds was determined on
:JO infested and uninfested seeds. The seeds were placed on moist filter papers in petri dishes
.~- ten replicates of 20 seeds each for seven days. The percentage germination of the two
;:-oups of seeds was determined on the seventh day.

In the second part of the survey, experimental plots were established at Moor Plantation,
:~ajan, in 1980 and 1981 for a closer study fo the pests, and the assessment Of the damage
..-_eydo to the edible roselle. The crop Was established on a 0.1 ha plot which was divided into
r. xks measuring 4.5m x 10m. Three seeds were planted per hole at a spacing of 90cm along
. - = row and lOOcm between rows. The seedlings were thinned to one plant per stand three
••eeks after planting. Observations of the insect pests were made from the seedling stage
.: ~ough the vegetative, flowering, and fruiting stages. At the seedling and vegetative stages,
,·.eep nets were used to sample twice a week at0700hr. and the catches were identified in the
2 :'0ratory. Mature- fruits were also sampled and examined as described above.
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Chemical control

"
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The effectiveness of carbaryl (Vetox 85) for the control of leaf-eating insect pests,
particularly beetles, was evaluated at the full vegetative phase when the insects were most
prevalent on the crop. The experimental design was a completely randornised block with four
replicates. The plot size was 4.5m x 10m and each plot had five rows. The plots and the
blocks were separated by aIm path in order to minimise cross contamination between the
plots. All the agronomic practices were as described above. There were three treatments of
carbaryl and a control as follows:
- (Control) no chemical treatment·
- two applications of carbaryl atO.3kg a.i/ha
- two applications of carbaryl at O.5kg a.i/ha
- two applications of carbaryl at I.Okg a.i/ha
The different dosages were applied at intervals of two weeks beginning frqrn the 17th week
after planting when the leaf-eating beetles are usually found in large numbers on the crop
(Daramola, unpublished data).

A day before and a day after the plots were sprayed, ten sweeps were taken from each net
plot (the inner three rows) with the aid of a sweep net. The catches were killed and counted in
the laboratory.

At maturity, the furits were harvested from the three inner rows and counted. The calyces
were removed and the capsules were sun-dried. The latter were hand-threshed and the seeds
were collected. The viability of seeds obtained from each treatment and control was
determined as described earlier.

The determination of the pest status of the various insect species was based on the
following parameters: (I) weevils iApion sp. and Baris sp.) and the seed bugs, Oxycarenus
spp. (2) determination of the population of stem and foliage feeding insects and the damage
they caused; and (3) laboratory tests on the germination of infested seeds.
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RESULTS AND DISCUSSION

The list of the identified insect pests and predators recorded on the edible roselle is given in
Tables 1 and 2 respectively. The flea beetles, Podagrica sjostedti Jac. and P. unifortna Jac.
are the major pests at the seedling and early vegetative stages of the crop. They appear in
large numbers and feed on the leaves and thereby cause the characteristic small round holes.
Podagrica species are known to be pests of other related malvaceous crops like okra,
Albemoschus esculentus (L) Moench, Corchorus olitorus and kenaf', Hibiscus cannabinus L
(Donnelly, 1966; Libby, 1968; Taylor, 1974).

At the full vegetative and pre-flowering phases, (he major leaf-eating beetles are Lagria
villosa F., Chrysolagria cuprina Thorn, C. nairobana Borch and Syagrus calcaratus F. They
appear in large numbers on the crop at about the same time. Their feeding points are much"
larger than those of the flea beetles and they cause serious damage to the foliage at this
critical growth phase of the crop. Donnelly (1965) has reported some of these insect species
on kenaf in parts of western Nigeria. The occurrence of the leaf-eating beetles is wide spread
and they were recorded in all the areas surveyed. Eleven different species of insects were
recorded on the foliage (Table 1), but only six species caused appreciable damage to the crop.



.---~ .. -- _.

I ••hk I: /II.H'( -t pcs:» of tlu: edible roselle, Hibiscus sabdariffa, var. sabdariffa in southwestern Nigeria

Order: Family Genus Species Pest Status Part of Plant Damaged
Coleoptera:- Chrysomelidae Podagrica sjostedti Jac. Major Leaf

Podagrica uniforma Jac.
Syagrus calcaratus F.

Lagriidae Lagria villosa F.
Chrysolagrica cuprina Thomas.
Chryso/agria nairobana Borell.

Coccinellidae Epi/aehna chrysomel ino F. Minor
Telephoridae Silidius bennensis Pic. .
Lycidae Lycus semiamplexus Murr.

Curculionidae Lobotrachelus incalidus Boh. stem
Nematocerus acerb us Fst. " ~
A/cidodes grassirostris Thorn " •.....
Baris sp. Major Fruits

5:
C

Apion sp. " " is"
0\ Buprestidae Pseudagrilus sophorae F. Stem ~
VI Scarabaeidae Pachnoda cordata Dr. Minor Flower & Fruit

~diplognatha gagutes F. " " "
~

Orthoptera:- Pyrgomorphidae Zonocerus variegatus L. Minor Leaf & Stem ~
C
is"

Hemiptera:- Cercopidac Locris maculate F. Minor Leaf
Lygaeidae Oxycarenus hyalinipennis Costa Major Fruit & Seeds

Oxycarenus gossypinus Dist.
Lygaeus festivus Thull. Minor

Pyrrhocoridae Dysdercus superstitiosus F.
Pentatomidae Nezara viridula L.

Drydocoris sp.
Coreidae A noplocnemis -clirvipesF.

Mirperus torridus Wstw
Clavigralla gibbosa Spin.

Lcpidoptcra:-- Noctuidae Earias biplai;a Wlk. Major Fruit & Seeds
Earias insulana Bdr.
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The insects that were found feeding on or boring into the stem include Lobotrachelus
incalidus Bch., Pseudagrilus sophorae f. and Alcidodes grassirostris Thorn.i'The stem borer.
L. incalidus Boh, caused lodging of the stem. ..

The predators recorded during the survey were coccinellids, mostly Cheilomenes spp. arid
Stictoleis maculata F., and two reduviids, Rhinocoris bicolor F and Nagusta sp.
Although C. lunata and Nagusta sp. were cauth in fairly large numbers, their role in the
regulation of the insect pests of roselle is not known and a more detailed study of this aspect
is therefore, desirable.

Table 2: Predators associated with -the insect pests of the edible roselle in
Southwestern Nigeria.

Order:- Family Genus Species
Coleopterai-> Coccinellidae Cheilomenes lunata F.

Cheilomenes vicina Muls
Stictoleis mandata F.

•• ~. ~ I

Cryptocephalus obesus Suff.t i~i:;;
i

Hemiptera.-> Reduviidae Rhinocoris bicolor F.

Nagusta sp.

Observed Prey
Aphids

Beetles, Oxycarenus
spp.
Dysdercus spp.,
.ox),carenlls·spp.,

The larvae of the weevils fed inside and damaged the calyces while the larvae of Earias
biplaga Wlk. and E. insulana Bdv. fed on and damaged the seeds. In Nigeria, the edible
roselle is cultivated for its swollen and fleshy calyces and bracts. Thus any damage to these
parts constitutes a loss in yield, The percentage infestation of the calyx in the three ecological
zones surveyed is given in Table 3. Weevil infestation was significantly higher in the late
harvest of mid-January than in the early harvest of mid-December when the fruits had just
ripened (t = 20.6; P:::0.001). Infestation was significantly higher in the southern guinea
savanna zone than in the derived savanna and rainforest zones (F = 122.1; P -e 0.001).

Thelygaeid bugs, Oxycarenus hyalinipennis Costa andO. gossypinus Dist. were found in
large numbers feeding on the seeds of mature roselle fruits. An average of 28 nymphs and
adults (range 22-46) of Oxycarenus spp. per fruit was recorded during the survey and the
number of insects per fruit increased with a delay in harvesting. A few Dysdercus
superstitiosus F. (Heteroptera: Pyrrhocoridae) were observed feeding on the developing
fruits of roselle at Otte but the insect was absent in other farms visited.

The mean percentage germination recorded for uninfested and infested seeds were 82.S
and 10.40/0 respectively. Roselle is propagated only by seeds and any damage to the seeds
constitutes a loss in yield and planting materials. It is, therefore, essential to protect the seeds
against infestation by the seed bug.

The effects of carbaryl treatments of the edible roselle on insect population, fruit yield and
seed viability are shown in Table 4. Carbaryl gave a good control of the leaf-eating beetles.
Analysis of variance of the transformed insect numbers showed that the population of
insects was similar in the control and treated plots before the ·first spray. However, the
number of insects present on all subsequent sampling occasions was significantly (P,« 0.05)
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lower in the insecticide-treated plots than in the control plots. Among the rates tested,
carbaryl gave a significantly (P< 0.05) better control of the insects at 0.05 and 1.Okg a.i/ha.

Fruit yield was significantly higher in all the treated plosts than in the control (F = 4.];
P < 0.05). The percentage seed germination was also significantly higher in seeds from the
treated plots (F = 4.7; P < 0.05). Adeyerni and Donnelly (1965) reported an effective control
of the insect pests of kenaf and an increase in seed yield when carbaryl was applied 'It the
rates of 1.25kg and 2.5kg a.i. per ha. In the study reported here, carbaryl gave good control
of the insect pests of roselle and significantly improved the yield of fruits. The best results
were obtained with 0.5 and 1.Okg a.i/ha but since. there were no significant differences
between the two rates, and because of the likely hazard that residues of carbaryl could
constitute, a dosage rate of 0.5kg a.i/lia is recommended for the control of the leaf-eating
insect pests of the edible roselle.

Table 3: Baris and Apion infestation of the fruits of the edible roselle at five sites in
Southwestern Nigeria.

Ecological Zone

• Mean percent infestation ± S.E.

Mid-December Harvest Mid-January HarvestLocation

Southern Guinea Savanna Ilorin 18.5 ± l.3a
(17 - 20)

20.5 ± 1.Ia
(18 - 23)

12.0 ± 2.5b
(9 - IS)

11.7 ±,1.7b
(10 - 14)

10.5 ± 2.IB
(8 - 13)

83.7 ± 4.2 ••
(78 - 88)

31.0 ± 3.2a
(77 - 84)

79.0 ± 2.9b
(75 - 82)

61.8 ± 2.2c
(59 - 64)

48.3 ± 2.2d
(46 - 51)

One

Odo-Oba

Derived Savanna lIora

Rainforest Moor Plantation
(Ibadan)

+ The ranges are shown in parentheses .

• Means followed by the same letter in the columns are nut significamly different at 5% by Duncan's Multiple
range test.

I
\
\
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Table-t: Effect of carbaryl on insect pest population, fruit yield and seed quality ofthe edible roselle

I st Spray

Treatments Mean No. of insects per plant ± S.E.
(kg a.i/ha) Carbaryl 24 hrsb.t. 24 hrs p.t.

2nd Spray

Mean No. or insccts per plant :+ S.L
24 Ius b.t. 24 hrs p.t.

'Mean No. 01'·truu, rvkallll'" Sl'cd
per p1<lt + S.L. .gcrminalion ,.

Control 17.4 ± 3.8a 22.5 ± 4.2a 25.2 ± 5.0a 28.6 ± 4.3a 5H5 J36.211 7·U " 11.51'

~
0.3 18.5 ± 3.1a 5.3 ± 0.6b 9.4 c': 2.8b 3.2 ± l.Ib 712.3 J'15.6a 80.4 6.3ato

0.5 16.8 ± 2.9a 3.4 ± 0.2b 5.6 c'. 1.4c O.H ± OAc 729.·.\ ·1: 24'J.lJu X6.7 X.2a

1.0 18.3 ± 3.4a 2.1 ± (Ub 4.3 :,. J .2c 0.2 i O.Sc ~37.(i ± JOJ.2a l)J.X 4.2a

b.t, = before treatment

p.t. = post treatment
• Means followed by the same leiters in the columns arc 1101 significantly ditfcrcnt al S""o by Duncans muluplc range test.
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