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Effect of Attack by the Flea Beetle, Podagrica sp., on seed yield of Two
Okra Cultivars at Zaria.
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ABSTRACT

Similar populations of the flea beetle, Podagrica sp., were observed on two
different okra) cultivars.Podagrica attack reduced both the number of pods
and the weight of seeds produced by each cultivar. However, the Jokoso
cultivar exhibited greater tolerance to beetle attack than the White Velvet
cultivar. Comparing beetle-infested with beetle-free treatments, the seed
yield of White Velvet was more drastically reduced (45.6%) by the insect
than that of the lokoso cultivar (26.7%).

INTRODUCTION

~:-.;: okra plant, Hibiscus esculentus (L.) is widely grown in Nigeria either
~; ~ sale crop or in mixture with other vegetable crops. The flea beetle,
.= .··;";grica sp. is a major pest of the foliage (Golding, 1946; Haarer, 1952;
:.. ~~:.. 1968; Lana, 1974). This insect appears in large numbers on the plant
~-: ~3tS its leaves, tender stems and growing tips. Differential susceptibility
:: :;03 cultivars to Podagrica attack was observed by Gimba (1983) and
!..--::".e (1984) attributed this to the presence of glandular leaf hairs. The
~ -=-5-::1! trials were conducted to assess the effect of the insect on the yield of
· - = ~ kra cultivars. During the three seasons of trials, the populations of the'
- ::~:';;etles were observed and t~ir effect on the yield of the plant was
.;..:,,-:s~ed.

MATERiALS AND METHODS

:.-~:::jtrials were conducted at the National Animal Production Research
- ::.:~te. Zaria from 1982 tOI 1984. In June each year, okra seeds were
-: -:- at 50cm apart on 75cm r},dges at two seeds per stand. The field measu-
-:.:. ::::out 40m2 and consisted of 16 plots. Each plot was 7.5m2 and was
-;~~:-.::ed from the other by Im of bare soil. The two cultivars (cvs) of
~, ~:. .ised were cvs Jokoso and ,White Velvet. Unless otherwise stated, the
-;'-::-. J:11ic practices and guidelines for the production of okra outlined in
· ':: :: xt ension Bulletin No. 61 (AERLS, 1973) were followed.

~:---: experiments were arranged in a randomised block design with four
-:~ .~.:tes of the four treatments (Table 1). In those treatments where flea
· :::-: was controlled, 3 kg ai/ha of carbaryl was sprayed. Spraying was first
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done three weeks after planting and was subsequently repeated every forth-
night. Four to five sprays were applied altogether each year.

Table 1: Okra cuItivars and treatments evaluated in field trials during 1982, 1983 and
1984

Cultivar Treatment

Jokoso

Jokoso

White velvet

Untreated

Carbaryl at 3 kg ai/ha

Untreated

Carbaryl at 3 kg ai/haWhite velvet

Ten plants were selected at random from each of the plots for yield deter-
mination and counts of insects were taken from them on weekly basis from
the first week of June to the last week of August each year. At maturity, the
total num ber of pods from each of the ten plants was recorded. The dried
pods were harvested and later threshed and the weight of the seeds in grams
was determined.

Analysis of variance and Duncan's multiple range tests were used to
assess differences between treatments.

RESULTS

Results from the trials were consistent over the three years; similar
(P = 0.0 I) levels of infestation by the insects were recorded on both cul-
tivars (Table 2). Carbaryl gave effective control (P < 0.05) of Podagrica
each year. There were significant differences (P < 0.05) between the yields of
the treated and untreated crops, thus indicating positive response to car-
baryl.

Teble 2. Podagrica populations on okra plant during three seasons. (Transfonned values
x + l,for mean number of insects/I 0 plants). .

1982 1983 1984
Treatment June July Aug. June July Aug. June July Aug.

White velvet 16.6b 12.5b 14.6b 11.9b 15.9b 16.8b 16.0b 17.0b 15.6b
Jokoso 12.2b 14.5b 13.2b 12.3b 15.9b 16.5b 14.9b 17.7b 10.8b
White Velvet +
Carbaryl 6.4a 7.5a l.3a 1.3a 2.0a 5.6a 6.2a 2.3a 1.9a
Jokoso +
Carbaryl 5.5a 5.9a 1.2a 1.3a 2.3a 5.9a 5.0a 2.2a 1.2a

SE ±1.3 ±1.2 ±1.2 :!D.1 ±0.4 ±0.6 ±1} ±1.0 ±1.2

Treatments followed by the same letter are not significantly different at P = 0.01
(Duncan's multiple range test).
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Table 3. Fifect of Podagrica attack on okra yields.

SE ± 4.6

Mean number of pods per plant
1982 1983 1984

14.1b 12.4b 1O.lb

21.1a 20.5a 23.9a
21.6a 26.8a 15.2b

28.4a 28.4a 26.9a

± 3.8 ± 4.6

Treatment

White velvet
Jokoso
White Velvet + Carbaryl

Jokoso + Carbaryl

Treatment meam followed by the same letter are not significantly different. P = 0.01
(Duncan's multiple range test).

Table 4. Effect of Podagrica attack on okra seed yields.

Treatment

Mean weight of okra seeds/ JO plants (g)

1982 1983 1984

6.6c 5.3c 4.04c
11.7b lO.3b 12.7ab
11.83b 14.1a 9.0b

16.18a 16.27a 14.9a

± 1.3 1.2 1.2

White Velvet

Jokoso
White Velvet + Carbaryl

Jokoso + Carbaryl

SE

Treatment meam followed by the same letter are not significantly different P =
0.01 (Duncan's multiple range test).

Effect of Podagrica on yield:
Both cultivars started podding at the same time. Podagrica attack reduced

both the number of pods (Table 3) and weight of seeds (Table 4) produced
by each cultivar. The yield of cv Jokoso was less affected than that of cv
White Velvet.

Yield loss was calculated as the difference in yield between sprayed and
unsprayed treatments and expressed as a percentage of the yield of the
former. For the three seasons, reduction in number of pods per plant due to
Podagrica attack was 21.3% in Jokoso and 42.3% in White Velvet, and reduc-
tion in weight of seeds per plant due to Podagrica attack 'Was 26.7% in
Jokoso and 45.6% in White Velvet.

DISCUSSION

Podagrica attack on okra resulted in losses in the number of pods and
weight of sees produced. These results show that relatively small populations
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of Podagrica may cause significant yield losses. There was a significant and
positive correlation between level of infestation and yield of the okra culti-
vars. Several factors have been observed as being responsible for the diffe-
rential susceptibility of crops to insect pest attack. Tingey, Mackenzie and
Gregory (1978) showed a correlation between foliar glycoalkaloids and
resistance, while Gibson and Turner (1977) domonstrated. the importance of
glandular leaf hairs.

In the present trials where two okra cultivars were studied, similar levels
of insect infestation developed on cvs White Velvet and Jokoso. However,
data comparing plant yield indicated Jokoso as being more tolerant than
White Velvet of Podagrica attack. Other foliar pests were not observed and
counts of the flea beetle populations were very low on the carbaryl-treated
plots during the growing periods. Thus the difference in yield between the
carbaryl-treated and the untreated plots could be ascribed to the effect of
Podagrica attack.

The exact mechanism which confers a degree of tolerance to the Jokoso
cultivar against flea beetle attack needs to be elucidated.
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