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ABSTRACT:
Varietal and planting date effects on damage by the gall midge, Asphondylia sesame, to
sesame was investigated in small plot tests conducted at Lafia, Nigeria, in 2007 and
2008. Three dates of planting, July 26, August 3 and August 10, as main plot treatments,
and an early-maturing variety [90 days] variety of sesame, E-8, and a late-maturing one
[120 days] Yandev-55, as subplot treatments, were replicated four times in randomized
complete block design. Over the two years, incidence of galling ranged from 4.2-17.5%
(mean = 11.54%) and it explained 66.6% of the variation in seed yield. The earliest-
planted plots were the most productive in terms of number of pods (mean = 789.8/5
plants), seed yield (mean = 175.0 kglha), and were the least damaged (4.25% galling
incidence). One to two weeks delay in planting caused 22.1-34.1 % reduction in
podding, 39.1-45.1 % reduction in seed yield, and it increased galling incidence by
171.8-305.9%. Varietal differences were significant (P<O.OOl) for days to 50%
flowering and podding, galling incidence, and seed yield but not significant for pod
production (P>0.05). Galling incidence was >2-fold lower and seed yield 1.8-fold
higher on Variety E-8 than on Yandev-45. Early planting of E-8 is recommended as a
sustainable way of mitigating gall midge damage to sesame.
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INTRODUCTION:
Sesame (Sesamum indicum L.) is both a
food pharmaceutical, paint, pesticide,
and toiletry industries (van Rheneen,

1973; Gupta et al.,
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and an industrial crop cultivated in
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temperate, and subtropical climate. The
amounts and quality of protein, oil,
minerals (calcium, phosphorus, iron)
contained in sesame make the crop
valuable in human and animal nutrition,
and in the confectionery, 1998). The
sesame oilcake is a very good cattle feed
since it contains protein of high biological
value and appreciable quantities of
phosphorus and potash (Alam-Sarkar et
al., 2007). Nigeria exported 102, 400
metric tonnes of sesame worth $90 x 106 in
2009; this export value was exceeded by
Theobroma cacao ,only (FAOSTAT,
2009a).

Sesame is a short day plant which flowers
in 42-45 days when exposed to 10-hour
day length (Weiss, 1983). The major area
of production is north central Nigeria,
particularly parts of Benue, Nasarawa,
Niger, and Kogi States (Dike et al. 1996),
where the climatic and edaphic conditions
are quite suitable for the cultivation of the
crop. Across these areas, sesame is largely
monocropped in small farm holdings «
2ha) by broadcasting from as early as
March! April to as late as August (AERLS,
1975; Onyibe et al. undated). The
commonly grown varieties are the early
maturing E-8, NCRIBEN-OIM(530-6-10,
NCRIBEN-02M (Type 4) and the late
maturing NCRIBEN-031(Goza-25) and
Yandev-55 (AERLS, 1975; Onyibe et al.
undated). Area under cultivation to sesame
is increasing annually; however,
production management is still largely
inefficient as evidenced by the low
average seed yield of 380 kg/ha from the

estimated 308,229 ha harvested in 2009
(FAOSTAT, 2009b). Biotic stress,
inclusive of insect depredation, poor
agronomic practices, inappropriate
varietal selections are some of the
underlying causes of the low productivity
(Rahmanetal., 1994).

Insects associated with sesame in the
Nigerian savanna have been identified
(Dike et al. 1996; Onyibe et al. (undated).
The gall midge, Asphondylia sesame Felt
(Diptera: Cecidomyiidae), has been
designated a major economic pest
especially of the late sown crop (Dike et
al., 1996; NRI, 1996; Sinha and Mehrotra,
1998). Attack takes place in July-August
when females oviposit in flowers and
larvae feed on flower buds and developing
capsules inducing malformation
(stunting, seedless gall, or fruit
abscission) and thereby reducing seed
production (NRI, 1996; Sinha and
Mehrotra, 1998).

High farm and farmer productivity, with
consequent positive impact on income
generation and food security, can be
achieved if damage and losses attributable
to gall midge is curtailed. There is paucity
of quantitative data on the economic
impact of gall midge infestation on
sesame, the very basis for economic
decisions in production, in Nigeria. In this
study, we determined the extent of gall
midge damage to an early and a late
maturing variety of sesame sown on
different dates, with the premise that both
cultural factors can be used to mitigate
crop damage and gain ecological benefits.
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MATERIALS AND METHODS:
Field plots were laid in randomized

complete block design with split plot
arrangement of treatments each of which
was replicated four times at the Teaching
and Research Farm of the Faculty of
Agriculture, Nasarawa State University,
Shabu-Lafia Campus, in the Guinea
savanna zone of North Central Nigeria.
Each plot had four rows, 0.75 m wide and 3
m long; adjacent plots were separated by
0.75 m alley while inter-space of
replications was 1 m. Seeds of sesame
varieties E-8 (90-day maturity) and
Yandev-55 (120-day maturity) were sown
at intra-row spacing of 25 em on July 26,
August 3, and August lOin each of 2007
and 2008. At three weeks after sowing,
seedlings were thinned to five per plot and
the plots weeded manually.
Prior to flowering, five plants were tagged
in each subplot and used to gather data on
dates to 50% flowering and podding, total
number of pods and the proportion galled,
and total weight of seeds after separately
shelling normal and galled pods. All data
were subjected to analysis of variance.
after transforming those with low and zero
values to -I x+0.5 and those in
percentages to arcsin. Significant1y
different treatment means were separated
using Tukey's honestly significant
difference. Correlation and regression
analyses were run to show the relationship
of galling incidence with seed yield.

RESULTS:
All parameters quantified, namely,

plant growth, gall midge damage and
yield, were significantly affected by

planting date, variety, and planting date x
variety interaction with the exception of
number of pods harvested from the five
tagged plants and the seed weight 120
normal or galled pods (Tables 1-3). For the
latter parameter, data for normal pods
harvested in 2007 were an exception. One
to two weeks delay from the July 26
planting date generally resulted in
significant (P<0.05) reduction by 2-4 days
in duration to 50 % flowering and by 1-4
days in duration to 50 % podding in both
2007 and 2008. However, in 2007 the
difference between July 26 and August 3
planting dates was due to random
variation. Pod production was highest in
the early-planted plots, the -number of
pods consistently decreased with delay in
planting reaching 33.3% reduction at the
last planning date (August 10) in 2007 and
34.6 % reduction in 2008. The proportion
of pods damaged by the gall midge in 2007
was three- to four-fold greater in the
August plantings (August 3, and August
I0) than in the plots planted on July 26,
2007 but in 2008 it was three- to five-fold
greater. In both years, the highest seed
yields were from the July 26 date of
planting; delay in planting by one week
caused ~S.I-40.5 % reduction while two
wcc k • delay caused 43.6-46.7 %
reduction (P<0.05). However, the
difference in seed yield of the August 3
and August IOdates of planting was not
significant (P>0.05).
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Galling caused drastic reduction in seed
weight, an average of98.1 % reduction in
2007 and 79.8 % in 2008. Planting date
effects were significant only in 2007 and
for seeds obtained from normal pods
alone.

The early-maturing variety E-8 attained
50 % flowering and podding 10-12 days
earlier than the late- maturing Yandev- 55
(P<O.Ol) in both 2007 and 2008 and the
incidence of galling on it was >2-fold
lower (P<O.OOl).Varietal differences in
pod production were not detected but
podding was more profuse in 2008 than in
2007. Seed yield in E-8 was 1.8 x higher
than in Yandev-55. Varietal differences in
weight of seeds from normal and galled
pods were not significant except in 2007
and only for the seeds obtained from
normal pods. Percentage galling was
significantly and negatively correlated
with seed yield, accounting for
approximately 66.6 % of the variation in
seed yield in each as well as in both years
ofthestudy(Fig.1).

DISCUSSION AND CONCLUSION:
Asphondylia sesame has been designated a
major pest of sesame in Nigeria (Dike et
al. 1996; NRI, 1996; Onyibe et al.
undated), Uganda (Egonyu et al. 2005,
2009), and India (Patil et al. 2001).
Improved crop cultural management
practices for sesame production include
recommendation on insecticide
application for gall midge control when
the action is justified. Greater emphasis
has been placed on cultural control, most
especially manipulating the environment
and nowhere else is this more appropriate
than in the peasantry sesame production
system prevalent in the study area. In this
study, galling incidence ranged between

4.2 and 17.5% with the earliest-planted
crop having the least value. This is
consistent with the findings of Bwana-
Simba (2008) in studies carried out in
Uganda, and consistent with the
observation by Schmutterer (1969) that
the late-planted crop is more seriously
damaged and it justifies the
recommendation by Harvir and Yadava
(1985) on early planting as a control
measure forA. sesame. Besides having the
least incidence of galling, the earliest-
planted crop gave the highest yield. Early
planting gives the crop benefits of full
season's utilization of growth-promoting
environmental resources and it has been
shown to enhance podding, seed weight
and seed yield at Makurdi, another
location in the Nigerian southern Guinea
savanna (Adeyemo andOgunwolu, 1996).
In the late-planted crop, flowering
occurred much earlier as previously
reported by Busari andAjewole (1993a, b)
and plant stress due to the high incidence
of galling (11.2-17.5%) could have been
compounded by shorter interval between
flowering and crop maturity, that is,
reduced seed filling period, and capsule
shedding (Ajewole, 1993a, b: Adeyemo
and Ogunwolu, 1996) with severe
consequences on seed yield. In an earlier
report however, Cane, (1949) had shown
that yield decreased progressively with
delay in planting from optimum time of
SOWIng.

Varietal selection plays major role in pest
management; the use of pest resistant or
tolerant variety makes crop production
sustainable, profitable and eco-friendly.
Sesame genotypes tolerant to gall midge
have been identified in India and
recommended for use in varietal
development programme. We
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lack data to make pronouncement on the
resistance of the sesame variety E-8 to the
gall midge but our data show that the
selection of this variety and its early
planting could reward sustainable

production of sesame given its
consistently better performance in terms
oflower galling incidence and higher seed
yield.

TABLE 1. Interaction of planting date and varietal effects on days .to 50% flowering
and podding in sesame grown at Lafia, Nigeria.

Treatment Days to 50 % flowering Days to 50 % podding

Planting date (PD) 2007 2008 2007 2008

Jul. 26 49.1 48.3 54.2 53.0

Aug. 3 50.0 49.8 55.8 55.2

Aug. 10

Variety (VAR)

47.2' 45.8 53.6 51.0

E8 43.2 43.0 48.6 47.6

Yandev 55 54.3 53.0 60.6 58.0

Probability

PD <0.009 <0.001 <0.05 <0.001

VAR <0.001 <0.001 <0.001 <0.001

PDXVAR , 0.04 0.03
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TABLE 2. Interaction of planting date and varietal effects on total number of pods
per and the proportion of galled pods in sesame grown at Lafia, Nigeria.

Treatment (Yo galled pods/S plants/plotNo. ofpods/s plants/plot

Planting date (PD)

Jul. 26

Aug. 3

Aug. 10

Variety (VAR)

E8

2007

662.0

524.0

442.0

534.0

552.0Yandev 55

Probability

PO

VAR

PDXVAR

0.010

0.723

0.029

2008

918.0

706.0

61l.0

733.0

756.0

0.007

0.746

0.033

2007

3.84

11.5~

19.89

3.59

19.95

<0.001

<0.001

< 0.001

2008

3.8

11.3

19.23

3.56

19.23

<0.001

<0.001

< 0.001

TABLE 3. Interaction of planting date and varietal effects on seeri yield, seed weight
per 20 ungalled and gaUed pods in sesame grown at Lafia, Nigeria .

.-.--~----..~~-----.--~~.,
Seed wt (g)/ 20 pods.---.-.~.------.---

Seed yield (kg/ha) 2007 2008

Treatment 2007 2008 Normal Galled Normal Galled.------ ..~-..~~-.•..•.......•-,.•...--.-.....
Planting date (PD)

Jul. 26 103.8 96.8 2-+4 (){)72 2.17 0.04

Aug. 3 58.7 54.6 I)~() (1111-:' 2.96 0,06

Aug. 10 54.4 50.6 1 l)':; II (1,:':-; 2.76 1.49

Variety (VAR)

E8 91.8 85.1 2.65 0.0 IX ,:' 75 0.02

Yandev 55 52.9 49.6 1.48 0.060 2.50 1.04

Probability

PD <0.001 <0.001 0.045 0.373 0.318 0.402

VAR <0.001 <0.001 <0.001 0.219 0.559 0.314

PDXVAR 0.005 0.004 0.047 0.986 0.986 0.410
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