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A.A. ADESIYUN.
Department oj Crop Protection

Ahmadu Bello University, Zaria, Nigeria

ABSTRACT

Time required in the laboratory for field collected Busseola Jusca Fuller larvae t

plete diapause development and to pupate decreased as the dry season progressei
relative humidity, darkness and the absence of food retarded diapause developn
compared to (he opposing factors. However, the completion of diapause develc
and pupation did not occur solely because a particular threshold of any of the facte
exceeded, but rather, because of the cumulative effects of time and anyone of, or
factors tested.

INTRODUCTION

Many workers have identified different factors, singly or severally, that are asso.
with the induction of facultative diapause in arthropods. Principal among thes
photoperiod, temperature and diet in the temperate regions (Lees, .1955) and f'ooc
water in the tropics (Usua, 1968). Relatively fewer information is available on the fa
that are responsible for the termination of diapause.

Diapause in the maize stem borer, Busseola fusca Fuller, according to U sua (1
197-3), is induced primarily by food and water and not by temperature. During the'
season. the average larval period is 33 days. As the dry season begins in late Septernb.
October, all larvae enter a facultative diapause and then take between 6 and 7 montl
complete development (Harris, 1962). This contrasts with Usua (1970), who noted
diapause terminates in 3-4 months and the insects then remain in a state of quiescence
til favourable conditions of rainfall with its concomitant increase in atmospheric humi
prevail.

The present investigation was undertaken to study the various environmental factor
they relate to diapause development and termination.

MATERIALS AND METHODS

Test insects were collected periodically from dry sorghum stems in the field frc
November, 1978 to April, 1979. These were placed singly in 7.6 x 2.5 ern specimen tul
plugged with cotton wool. A controlled environment room, where temperature was mai
tained at 25-27° was used to provide experimental light and relative humidity (R.H.).
addition, different relative humidity regimes were set up in disiccators using different sal
described by Peterson (1949). Larvae requiring food were supplied with mature sorghu
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tems as often as necessary. The time required for larvae exposed to a particular regime to
-upate was the criterion used to assess the effect of the environmental variable and the
'egree of diapause development prior to field collection.

Iiapause development in the field.
The effect of the length of exposure of the larvae to the natural environment of low r.h,
nd temperature in December, January and part of February and lack of suitable food on
ie rate of development during diapause was determined thus: 10 lots of 100 larvae col-
cted from the field (on 24 November, II December and 28 December 1978, II January,
:; January, 11 February, 26 February, 13 March, 28 March and 12 April, 1979) were xub-
cted to a 14L: 100 regime, a 75-85070 r.h. and food from the time of collection until
lpation and subsequent eclosion.

tfect of relative humidity
Larvae collected from the field on 12 December were separated into 2 lots, each of
lich was subjected to the following experimental regimes: lot I: 45% r.h., 14L: IOD: lot
75-85% r.h., 14L: 100. The larvae in both lots were not fed.
In another experiment, an earlier collection made on 27 November was kept at 45%
1., 14L: 100 without any food. On the 98th day (i.e., on 5 March), after 5 of the larvae
d pupated, indicating the completion of diapause development, the remaining larvae
.re separated into 2 lots and kept under different experimental regimes, lot 1: 45% r.h.,
L: 100; lot 2: 75-85% r.h., 14L: 100. The larvae in both lots were also not fed.

'feet of food.
Larvae collected from the field on 12 December were divided into 2 lots and kept under
elative humidity regime of 75-85%. The larvae in one lot were fed with a regular supply
mature sorghum stems while those in the other were starved throughout the duration of
experiment. The 2 lots were, as in the previous experiments, kept under a light regime
14L: 100.

'ects of light.
)ne lot of larvae collected from the field on 26 January was kept at 14L: 100 and the
er at OL: 240, except during a few minutes of observation daily. Other experimental
.ditions for both lots were a 75-85% r.h. and a diet of mature sorghum stems.

nbined effects of r.h., light andfood.
'his was investigated by exposing one lot of larvae collected on 26 February to each of
following experimental regimes: lotl: larvae were subjected to 75-85% r.h., 14L: 100.
were fed; lot 2: these were subjected to 40% r.h., 14L: 100 and they were not fed.

RESUL TS AND DISCUSSION

) spouse development in the field.
-:-'1e mean time required to complete development and pupate decreased from 104 days

--: - .arvae cpllected on 24 November to 14 days for those collected on 12 April (Fig. 1).
:_ ~ation became more regular and spread over a shorter period as the length of exposure

re larvae to the natural environment in the field increased. Thus, the number of days
- -.e first pupation and the last pupation in the lot collected on 24 November were 55
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days and 143 days respectively-a difference of 88 days while corresponding figures for the
12 April collection were 11 and 28 days - a difference of only 17 days (Table I). Mortality
was appoximately the same in the laboratory on all the sampling dates and was not more
than 20 per cent.
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Fig. I Days required for diapausing larvae of Busseola fusca to complete diapause development and I
a light regime of 14L: 100 at 25-27° and 75-85OJo R.H.

The most salient result of this aspect of the investigation, however, was the simila
the time when pupation started, the mean days to pupation and the date of last pur
in the lots collected from the field from 26 February to 12 April, compared wrth tho:
lected from 24 November to 11 February (Table 1). This suggests. like Usua (I97C
unlike Harris (1962), that diapause development is completed in the field ill 3-4 mont
this case in February, but larvae normally do not pupate at -{his time because 0
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prevailing unsuitable environmental condition of low atmospheric humidity. The wider
spread in the pupation period in the lot collected in November might be a reflection of the
preceeding long oviposition period, or due "to genetic variability as suggested by Usua
(1968).

Table I.
Days required for larvae removed from the field at different time intervals to complete diapause development

and to pupate in an experimental regime of 75-85% R.H. and 14L: lOD.

Days outside Pupation

Date of collection in the (Days after beginning of

from the field field after experiment)

24 Nov. Begin Mean End 'Duration

24 Nov., 1978 0 55 104 143 88
II Dec., " 17 67 85.2 113 ~
28 Dec., " 34 56 73.9 95 39
II Jan., 1979 48 43 61.7 82 39
26 Jan., ... 63 37 56.0 74 37
11 Feb., " 79 32 45.2 56 24
26 Feb., " 94 18 28.8 41 23
13 Mar., " 109 12 22.5 35 23
28 Mar., " 124 8 16.4 26 18
12 Apr., " 139 11 14.4 28 17

Table 2. Effect of relative humidity on the time required/or dklpausing hzrv. to J1UP(lte.

Pupation (Days from date of
coUection, 22 Dec.)Treatment

Begin Mean End Duration

451110R.H.
75-851110R.H.

78
76

141
119

63
43

Table 3.
Effect of relative humidity on the time required for larvae that have completed diapause development to J1UP(lte.

Pupation (Days from date of collection)
Treatment

Begin Mean End Duration

45111o·R.H.
75-851110R.H.

2
2

41
25

43
27

21.6
13.6
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Relative humidity
The result presented in Table 2 suggests that low R.H. (45070) suppressed diapause

development and therefore, increased the mean time required for pupation. There was a
bigger variation in th~ pupation period at 45070 R.H. compared with those kept at 75-85070
R.H. Low R.H. was also found to have a similar effect on the physiological preparation
for pupation (Table 3),. Comparable results of the effects oftemperature on termination
of diapause have been observed in temperate insects, such as, Bupalus piniaruis
(Schoonhoven, 1962) and more recently, in Scolytus multistriatus (Jones& Lanier, 1977).
In tropical species, relative humidity, no doubt, has a more important effect on diapausr
termination than temperature.

Food and Light,
Independently, food (Table 4) and light (table 5) did not have significant effects on

time when diapause is terminated. This is perhaps not surprising in that metabolic
tivities are minimal during diapause, hence, the lack of need for food. Similarly, Buss
fusca is a stem borer, which normally passes the larval and pupal stages inside sterr
partial darkness. Light also, is thereforelikely to playa lesser role.

Table 4. IVfect of food on the time required for diapause larvae to pupate.

Pupation (Days' from date of collection,
12Dec.)

Treatment

Begin Mean End Duration

No food 76 95.8 119 43
Fed on mature
Sorghum stem 67 85.2 113 46

Table 5. Effect of light on the time required for diapausing larvae to pupate,

Pupation
(Days from date of

Treatment coilection, 26 Jan.)

Begin Mean End Duration

OL: 24D 38 61.9 78 40
14L: 10D 37 56.0 74 37

Table 6. Combined effect of relative humidity, light and food on the time required for pupat

Pupation
(Days from Date of
collection 28 Feb.)

Treatmen

Mean End Duration

No food, 45070 R.H.
OL: 240
Food, 75-85070 R.H
14L: IOD

68 82.9 106 38

18 28.8 41 23
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Combined effects of r.h., food and light.
A combination of low r.h. (45070), darkness and starvation increased the time required

forpupation more than did any of the factors tested independently (Table 6). The larvae
used for this experiment were collected from the field on 26 February, by which time
diapause development must have been completed (Table.l ), but pupation would normally
not take place unless suitable conditions of high relative humidity or moisture from food
was present (Usua, 1970). The lot kept at 75-85070 R.H. and fed with moist sorghum
stems, therefore, pupated at least 50 days earlier than those kept at 45% R.H. and were
not fed.
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