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ABSTRACT

The field trials were conducted at the experimental farm of the Faculty of
Agriculture, Mansoura University, Egypt during the two successive seasons, 2001 and
2002 to investigate the relative susceptibility of three soybean varieties o infestation
with the soybean stem fly, Melanagromyza cunctans Meigen and to study the
population density of this insect pest together with the role of its associated
parasitoids. The effect of certain weather conditions on its abundance was also
determined. Certain biclogical and life tabie characteristics of M. cunctans under
laboratory conditions were investigated.

Giza 35 and Giza 21 varieties were less susceptible to infestation with M.
cunctans than Giza 82. Melanagromyza cunctans larvae and pupae had three peaks
by dissecting the soybean stems of ali varieties. The abundance of the adults by a
sweeping-net indicated that the insect showed two peaks on Giza 82, Mareover, three
peaks on Giza 35 and Giza 21 were recorded during 2001 season, whereas, in the
second season of 2002, four peaks occurred on Giza 82 and Giza 35. Meanwhile, on
Giza 21, the adult stage had three peaks.

Three endoparasitoid species were associated with M, cunctans pupae. They
were Eurytoma sp., Cryptoprymna sp., and Hafticoptera sp. During 2001 season,
Eurytoma sp. occurred in a relatively short period from July 19 to September 15 and
the highest percentage of 75.0% parasitism was recorded during the fourth week of
August on Giza 35. Meanwhile, in the second season (2002), the highest percentage
of parasitism was 50.0% in the first week of August on Giza 82.

In both seasons of 2001 and 2002, Cryptoprymna sp. prevailed in the period
from the third week of June to the end of experiment in the second week of
September. The percentage of parasitism varied from 14.0 to 60.0%, 25.0 to 66.0%,
and 20.0 to 75.0% on Giza 82, Giza 35 and Giza 21, respectively in the first season.
The parasitoid had four peaks on Giza 82 variety, and five peaks on Giza 21 and Giza
35. In the second season, the percentage of parasitism ranged from 14.0 to 75.0%,
25.0 to 60.0%, and 9.0 to 80.0% on Giza 82, Giza 35 and Giza 21, successively.

The percentage of parasitism by Hafticoptera sp. in the first season varied from
14.0 to 50.0% on Giza 82, 16.0 to 40.0% on Giza 35, and 17.0 to 40.0% on Giza 21.
The parasitoid showed two peaks on the three tested varigties. In the second season,
the percentage of parasitism ranged from 14.0 to 60.0%, 14.0 to 33.0%, and 9.0 to
40.0% on Giza 82 and Giza 35 and Giza 21, respectively. The parasitoid had two
peaks on Giza 82 and Giza 21. While, it had three peaks on Giza 35.

The average duration from egg to adult was 18.5 days. The total mortality
percentage of immature stages reached 44.1%. The longevity of female and male
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were 15.75 and 9.7 days. The average number of eggs laid per female was 121.0. In

addition, certain life table parameters were determined.

Keywords: Melanagromyza cunctans, soybean vaneties, weather factors, parasitoids,
biology, life table parameters.

INTRODUCTION

Melanagromyza cunctans Meigen is a serious pest of soybean
plantations. This insect lays its eggs into the underside of young unifoliate
leaves of seedlings or into the newly opened trifoliate leaves of older plants.
The larva feeds on parenchyma cells within the pith cavity of the stem and in
doing so it creates a feeding tunnel. Before pupation, which takes place
inside the stem, the larva gnaws an exit hole through the xylem and phloem
tissues for emergence of the adult and secures the hole with debris (Berg et
al, 19398). One of the most important external symptoms is the existence of
visible brown holes among the stem and branches where the pupae settle
down inside (Talekar, 1989, and Mesbah and El-Galaly, 1999). It has been
reported that 22 plant species from 6 families are attacked by M. cunctans in
northen Sinai (El-Basiony ef al,, 1996). The soybean stem fly, M. cunctans
causes significant losses in soybean yield, quality and germination potential.

Plant resistance is one of the most important and widely used
components in an integrated pest management. Resistant varieties, when
available, provide a sustainable solution at relatively low cost to a wide
variety of farmers. Differences in the damage, which are caused by soybean
stem fly, reflect their relative susceptibility or resistance. The degree of
damage would vary according to the population density and dynamics of the
soybean stem fly on the different cultivars. Improvement of plant germplasm
for resistance to pests is one of the many avenues of research being
explored to reduce the pests associated losses (Dubey et al., 1998; Mesbah
and El-Galaly, 1999; Sharma ef al. 1994 a & b; Kundu et al. 1895, and
Sekhar et al. 2000 a & b).

Recently, biclogical control is an increasingly important component
of integrated pest management {IPM) programs for agriculture as well as for
urban environment. Thus, techniques for mass production of some
parasitoids may relatively help in solving the problem of M. cunctans on
soybean and reduce the hazard of pesticides to human and enviranment.
Therefore, the objectives of the current study were to: 1) determine the
seasonal abundance of soybean stem fly stages on the three soybean
varieties, 2} know the effect of soybean varieties on the abundance of this
insect, 3) study the effect of certain weather factors on the seascnal
abundance of this insect, 4) evaluate the percentage of parasitism on
soybean stem fiy pupae by associated parasitoids, and 5) study certain
biolegical and life table parameters of M. cunctans.

MATERIAL AND METHODS
l. Determination of the seasonal abundance of soybean stem fly and its
associated parasitoids on three soybean varieties
The field experiments were conducted at the experimental farm of the
Faculty of Agriculture, Mansoura University, Egypt during the two summer

1184



J. Agric. Sci. Mansoura Univ., 30 (2), February, 2005

seasons, 2001 and 2002. The soybean varieties, Giza 21, Giza 35, and Giza
82 were cultivated on May 24, 2001 and June 8, 2002. An area of about half
feddan was divided into three plots. The plants received the normal
agricultural practices with no insecticidal treatments. Throughout the two
successive seasons, sampling was carried out weekly, when the plants were
fourteen days old and continued until the end of the growing seasons. The
following sampling techniques were used to survey the different stages of M.
cunctans infesting soybean varieties.

ll. Sampling technique:
1. Dissection of soybean stems

Fifteen plants were chosen randomly from each variety. The
collected plants were placed in polyethylene bags and transferred to the
laboratory for dissection and examination. The larvae or pupae which
harbored the stems of plants were counted. Each larva was put into a petri
dish {12 cm. in diameter) with a piece of fresh soybean stem. After pupation,
the stems were dissected to obtain pupae. All pupae were kept in petri dishes
until emergence of soybean stem fly or its parasitoids. The same procedure
was followed for the pupae which were collected directly from soybean
stems. The percentage of parasitism for each parasitoid was calculated.

The parasitoids were identified by the Department of I[nsect
Identification and Systematic, Plant Protection Research Institute, Agricultural
Research Center, Ministry of Agriculture.

2. Sweep-net

Twenty five double strokes were carried out weekly for each variety.
Each collected sample was put into plastic bags and transferred to the
laboratory. The specimens were anaesthetized by diethyl ether and
examined. The numbers of soybean stem fly adults and its associated
parasitoids were recorded and the unidentified specimens were kept in vials
containing 70% ethyl alcohot for later identification.

Hl. Effect of temperature and relative humidity on the seasonal
abundance of soybean stem fly
The daily temperature and relative humidity recorded were obtained
from the Agricultural Research Station in Dakahlia Governcrate. The weekly
average degree of these weather factors was calculated in each season to
study these effects on the seasonal abundance of the insect.

V. Certain biological characters of the stem fly, M. cunctans

To obtain the pupae of soybean stem fly, stems of soybean were
dissected. The pupae were kept in Petri dishes until the emergence of the
adults. After eclosion, four males and four females of M. cunctans were fed
on soybean plants until development was completed. The duration of the pre-
oviposition, oviposition, post-oviposition periods, the fecundity of female and
the longevity of male were recorded. The eggs laid by each female were
counted daily, and monitored until hatching. The durations of eggs, larval,
and pupal stages were also determined.

The effects of soybean plants on the life table parameters were
calculated using a BASIC computer program (Abou-Setta ef al. 1986) for
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females reared on soybean plants. This computer program is based on
Birchs method (1948) for the calculation of an animal's life table. The effect of
soybean plants on population growth of the soybean stem fly was assessed
by constructing a life table, using rates of age-specific (Lx), and fecundity
{Mx) for each age interval (x). The mean generation time (7), the net
repraductive increase (R,), the intrinsic rate of increase (ry), and the finite
rate of increase (A) were determined. The doubling time (DT) was calculated
according to Mackauers method (Mackauer 1983). The life tables were
constructed from the data recorded daily on developmental time (egg to first
egg laid), sex ratio, the number of deposited eggs, the fraction of eggs
reaching maturity, and the survival of females. An interval of one day was
chosen as the age class for constructing the life table.

The experiment was run for fluctuated temperatures,
humidities and a light regime of 16 h. L: 8 h. D.

relative

V. Statistical analysis

To reveal the apparent direct relationship between M. cunctans and
certain weather factors and between the insect pest and its parasitoids for
each variety, statistical analysis was fulfiled. The correlation coefficient was
obtained to describe the type of relationship among the studied varables.
The susceptibility of three soybean varieties to insect pest was also subjected
to two way analysis of variance (ANOVA) (Costat, 1990).

RESULTS

Effect of soybean varieties and seasons on the seasonal abundance of
M. cunctans larvae and pupae

As shown in Table {1), the effects of soybean varieties and seasons
on the relative abundance of the soybean stem fly, M. cunctans were highly
significant. The statistical analysis showed that Giza 35 and Giza 21 were
less susceptible to infestation with M. cunctans than Giza 82. Figure (1)
revealed that M. cunctans had three peaks on Giza 82 in the fourth week of
June, third week of July, and fourth week of August, Moreover, on Giza 35
and Giza 21, it had three peaks during 2001 season. During the second
season, four peaks were recorded on Giza 82 in the first and fourth weeks of
July, third and fourth weeks of August On Giza 35 and Giza 21, it had three
peaks.

Table 1. Two way analysis of variance (ANOVA) for the effects of
varieties and seasons on the numbers of M. cunctans larvae
and pupae sampled by dissecting the soybean stems during
seasons 2001 and 2002 in Mansoura region.

Sum of Degrees of Mean F.
Factor squares fergedom square Test P
| Varieties 626.6 2 | 3133 5.08 0.008 **
| Seasons 9152 1 915.2 14.85 0.0002 ***
| Varieties X Seasons 71.48 2 | 3574 0.58 0.562 ns
[ Error 5174.8 84 8160 |
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The relationship between M. cunctans larvae and pupae and certain
weather components

In the first season, there was a significant positive correlation
between the population of M. cunctans and maximum temperature, average
temperature and average R. H. In the second season, the data indicated that
there was no significant correlation between certain weather factors and the
number of M. cunctans (Table 2).

Table 2, Correlation coefficient between M. cunctans larvae and pupae
and certain weather components in both seasons 2001 and
2002 in Mansoura region.
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Effect of varieties and seasons on the seasonal abundance of M.
cunctans adults

Table (3) shows the two way analysis of variance (ANOVA) for the
effects of varieties and seasons on the abundance of M. cunclans adults by
sweep-net. The interaction between varieties and seasons showed highly
significant effect on the abundance of M. cunctans aduits.

Table 3. Two way analysis of variance (ANOVA) for the effects of
varieties and seasons on the number of M. cunctans adults by
sweeping-net during the seasons 2001 and 2002 in Mansoura

region.
Factor Sum of Degrees of | Mean F. Test P
squares freedom square
Varieties 0 2 0 0 1.0 ns
Seasons 5.87 1 5.87 3.262 |0.075ns
Varieties X Seasons 28.88 2 14.44 8.017 |0.000 ***
Error 151.33 84 1.80

The abundance of M. cunctans indicated that this insect had two
peaks in the fourth week of July and third week of August on Giza 82.
Moreover, three peaks during the first and third weeks of July and the fourth
week of August on Giza 35 were recorded. Meanwhile, it had three peaks in
the first and fourth weeks of July, and fourth week of August on Giza 21
during 2001 season (Fig. 2). During the 2002 season, the insect had four
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peaks in the first and third weeks of July, first week of August, and first week
of September on Giza 82. Moreover, it had four peaks on Giza 35 in the
fourth week of June, fourth week of July, third week of August and second
week of September. Meanwhile, on Giza 21, the insect had three peaks in the
fourth week of July, third week of August, and second week of September.

Relationship between M. cunctans adults and certain weather
components.

The data presented in Table (4) indicate that the minimum
temperature, average temperature and minimum R. H. exerted highly
significant positive effect on the population of M. cunctans adults. Moreover,
the average R.H. exhibited positive correlation with the insect during season
2001. In the second season, the stem fly and minimum R. H. and average R.
H. showed positive significant relationship.

Table 4, Correlation coefficient between M. cunctans adults and certain
weather components during 2001 and 2002 seasons in
Mansoura region.

2001 2602
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Relationship between M. cunctans and its associated parasitoids.

The data in Table (5) present the simple correlation coefficient values
between M. cunctans and its parasitoids during the two seasons of study. In
2001 season, there were no significant differences between M. cunctans and
its parasitoids. Meanwhile, the parasitoid of the pupae of the stem fly
Cryptoprymna sp. exerled highly significant negative effect on the population
of M. cunctans in 2002 season.

Estimation of the parasitism rate of M. cunctans pupae

Three endoparasitoid species namely Euryfoma sp., Cryptoprymna
sp., and Halticoptera sp. were associated with M. cuncfans pupae in the first
and second seasons of study. The rates of parasitism are illustrated in
Figures (3, 4, and 5).
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Fig. 1. Average number of M. cunctans larvae and pupae per 15 plants
on the three soybean varieties during 2001 and 2002 seasons.
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Table 5. Correlation coefficient between M. cunctans adults and their
parasitoids on the three soybean varieties in 2001 and 2002
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Eurytoma sp.

In 2001 season, Euryfoma sp. occurred for a short period from July
19 to September 15. The percentage of parasitism ranged from 17.0 to
60.0%, 13.0 to 66.0%, and 16.0 to 75.0% on Giza 82, Giza 21 and Giza 35
varieties, respectively. The highest percentage of 75.0% was recorded in the
fourth week of August on Giza 35. In the second season, the percentage of
parasitism varied from 14.0 to 33.0%, 20.0 to 40.0%, and 2.0 to 50.0% on
Giza 35, Giza 21 and Giza 82, successively. The highest percentage was
50.0% in the first week of August on Giza 82 (Fig. 3).

Cryptoprymna sp.

In both seasons of 2001 and 2002, Cryptoprymna sp. prevailed
during the period from the third week of June to the end of the experiment in
the second week of September. The percentage of parasitism ranged from
14.0 to 60.0%, 25.0 to 66.0%, and 20.0 to 75.0% on Giza 82, Giza 35 and
Giza 21, respectively. The parasitoid had four peaks in the third week of
June, second, and fourth weeks of July, and first week of September on Giza
82 variety. It had five peaks on Giza 21 and Giza 35. Meanwhile in the
second season, it was recorded in the first week of July and continued till the
end of the experiment. The percentage of parasitism varied from 14.0 to
75.0%, 25.0 to 60.0%, and 9.0 tc 80.0% on Giza 82, Giza 35 and Giza 21,
respectively (Fig. 4). The parasitoid had two peaks in the first week of July
and second week of August on Giza 82 and in the second week of July and
first week of August on Giza 35 and Giza 21.

1190



J. Agric. Scl. Mansoura Univ., 30 (2), February, 2005

Fig. 3.

Fig. 4.
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Fig. 5. Parasitism percentage of Halticoptera sp. on M. cunctans pupae
on the three soybean varieties during 2001 and 2002 seasons.

Halticoptera sp.

The data in Fig. (5) indicate that the percentage of parasitism in the
first season ranged from 14.0 to 50.0% on Giza 82, 16.0 to 40.0% on Giza
35, and 17.0 to 40.0% on Giza 21, respectively. The parasitoid had two peaks
in the second week of July and first week of August on Giza 82, July 12 and
26 on Giza 21, and July 12 and August 23 on Giza 35. In the second season,
parasitism percentage ranged from 14.0 to 60.0%, 14.0 to 33.0%, and 8.0 to
40.0% on Giza 82 and Giza 35 and Giza 21, respectively. The parasitoid had
two peaks on July 12 and August 23 on Giza 82, July 19 and August 16 on
Giza 21. It had three peaks on Giza 35 on July 5, July 17 and August 30.

Certain biological characters of the stem fly, Melanagromyza cunctans
Developmental duration of immature stages:

Fig. (6) shows the duration of the developmental stages of M.
cunctans reared on soybean plants under laboratory conditions. It may be
noticed that the average incubation period lasted two days. From the time of
hatching, the tiny maggot immediately started to feed on the tissue between
the two epidermal layers of the soybean leaf, until it reached the end of the
stem, where it started its pupation period. The average larvai period was 8.5
days. The pupation pericd took an average of 8.0 days. The average duration
from egg to adult was 18.5 days.

Mortality percentage of immature stages:
The average mortality percentage of M. cunctans immature stages
reared on soybean plants under laboratory conditions is presented in Fig (7).
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it may be noticed in this figure that the average mortality percentage of eggs,
larvae, and pupae were 18.0, 16.3, and 9.8% respectively. The total mortality
percentage of immature stages was 44.1%.

Longevity and fecundity of adult stage:

The average longevity of M. cunctans adult female fed on soybean
plants is illustrated in Fig. (8). The pre-oviposition period, oviposition period,
post-oviposition period were 2.5, 11.75, and 1.5 days, respectively. The
longevity of adult female averaged 15.75 days. The longevity of adult male
was 9.7 days. The fecundity of M. cunctans female reared on soybean plants
under laboratory conditions was 121.0 eggs per female.

Life table parameters:

The mean generation time was 23.7 days (Table 6). The doubling
time {DT) was 4.7 days. The value of net reproductive rate (R,) was 33.7.
The values of the intrinsic rate of increase (r,) and the finite rate of increase
{A) were 0.148 and 1.16. The data illustrated in Fig. (9) indicated that the
survivorship (Lx} for female age intervals was medium (0.56), which means
that more than 50.0% of eggs had developed to maturity, and death
happened gradually after an extended ovipositional period.

20
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Eggs Larvae Pupae Total
Immature Stages

Fig. 6. Duration of the developmental stages of M. cunctans reared on
soybean piants under laboratory conditions.
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Fig. 7. Mortality percentage of immature stages of M. cunctans reared
on soybean plants under laboratory conditions.
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Fig. 8. Longevity of M. cunctans reared on soybean plants under
laboratory conditions.
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Fig. 9. Age specific fecundity (Mx) and survivorship (Lx) of M. cunctans
reared on soybean plants under laboratory conditions.

Tablie 6. Life table parameters of M. cunctans reared on soybean plants
under laboratory condations.

Life table parameters
Mean generation time (T) ( in days) 237
Daoubling time (DT) {in days) 470
Net reproductive rate (R, ) 33.70
Intrinsic rate of increase (ry) 0.148
Finite rate of increase (A) 1.16
DISCUSSION

The soybean stem fly, M. cunctans has been recently realized as an
important insect pest of soybean in Egypt (El-Basiony ef al., 1996). In Turkey,
Civelek (2003) also reported M. cunclans as a new record among the Turkish
leaf miner fauna. A scanty information is now available about the effect of
soybean varieties on the abundance of this insect, effect of certain weather
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factors and the natural role of its parasitoids as biological control agents, but
no previous studies have been conducted on its biology and life table
parameters.

However, the results of the present investigation indicated that M.
cunctans was highly affected by the soybean varieties and seasons. These
findings disagree with those reported by Singh et al. (1998) who found that
various cultivars did not differ significantly with regard to infestation with
another species of the genus Melanagromyza (M. sojae). Meanwhile, Sharma
et al. (1994 a) evaluated forty five varieties of soybean for damage caused
by M. sojae. The grain yield was negatively correlated with infestation and
stem tunneling. The varieties PK262, PK 416, PK 564 and Shivalik gave good
yields despite tunneling in their stems and it is suggested that they may be
tolerant to this pest. In addition, Sharma et al. (1994 b) found that none of the
soybean varieties was free from attack by the agromyzid, but JS-87-36 was
the least susceptible and had the greatest grain yield, followed by JS-87-39,
J8-87-27 and JS-87-1. Kundu et al, {1996) also evaluated the yield losses in
seven varieties of soybeans caused by M. scjae. The losses fluctuated
between 18.6 (var. PK-960) and 40.1 (var. Pusa-20). Sekhar et al. (2000 a &
b) reported that thirty nine genotypes were moderately resistant with a
percentage of stem tunneling ranging from 28.9 to 41.7%.

The present data indicated that M. cunctans larvae, pupae, and
aduits had two to four peaks from June to September on the three tested
varieties during the two successive seasons. Ipe and Bhati {1977) noted that
M. sojae had three generations yearly, the two latter being more destructive
than the first to the crops. Soybean flowers were observed as a result of
infestation by the third generation. The larvae of all generations tunneled in
the stem at levels progressively higher with each generation. Kwon et al.
(1981) observed that the larvae were found in soybean samples from June 20
onwards, and larval peaks occurred on July 10, August 10, and August 30,
Two pupa! peaks were also observed. The highest population peaks of larvae
and pupae occurred on August 10 and 30. Wang (1987) recorded four
generations yearly for M. sojae in late May, June, July and August. The
larvae of the first and second generations fed on the base of the soybean
stems, while those of the third generation fed on the middle and upper parts
of the stems. According to Berg et al. (1995), M. sojae generally infested
scybean throughout the season; infestation was initially low, reached its peak
in the 5"-8" weeks after planting and declined towards the end of the season.
The current study reveled that the infestation with this insect started within
four weeks after germination. Feng (1996} observed that M. sojae completed
five generations per year, with the third and fourth generations causing the
heaviest yield loss. Meanwhile, Mesbah and Ei-Galaly (1999) and Mesbah et
al. {2001) mentioned that M. sofae pupae had three overlapping broods from
mid June to late September.

There was a significant positive correlation between the population of
M. cunctans larvae and pupae and maximum temperature, average
terperature and average R. H. in the first season. In the second seascn,
there was no significant correlation between certain weather factors and the
numbers of M. cunctans. The results also indicated that minimum
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temperature, average temperature and minimum R. H. exerted highly
significant positive effect on the population of M. cunctans adults. Moreover,
the average R. H. exerted positive correlation with the insect population in
2001 season. In the second season, the stem fly and minimum R. H. and
average R. H. showed positive significant relationships. Any insect infestation
or its absence, is therefore a function of a biotic factor or a weather
parameter. Dahiya et al. (1999) reported that the correiation between the
numbers of Melanagromyza obtusa and mean temperature and relative
humidity were inconsistent. Meanwhile, Nayak et al. (2004) noted that the
minimum temperature and relative humidity were negatively correlated with
the population buid vp of the stem fly, Melanagromyza sp. and its
parasitoids.

Three endoparasitoid species namely, Eurytoma sp., Cryptoprymna
sp., and Hailticoptira sp. were associated with M, cunctans pupae. During the
first season of study, there was no¢ significant correlation between M
cunctans and its parasitoids. Meanwhile, the parasitoid of the stem fly pupae,
Cryptoprymna sp. exerted highly negative significant effect on the population
of M. cunctans duning 2002 season. Eurytorna sp. occurred in a short period
from July 19 to September 15. The highest percentage of parasitism was
75.0% in the fourth week of August on Giza 35, while in the second season,
the highest percentage was 50.0% which was recorded in the first week of
August on Giza 82. Cryptoprymna sp. seemed to be the most common and
efficient parasitoid of the insect pupae since it occurred throughout the
longest period. This parasitoid covered the period from the third week of June
to the end of the experiment and had four peaks. Meanwhile, Halticoptera sp.
had two peaks. In Egypt, Abul-Nasr and Assem (1968) recorded the same
parasitoids, Eurytoma sp., Crypfoprymna sp. and Halticoptera sp on the
pupae of Melanagromyza phaseoli (Tryon). Ipe and Bhati {(1977) noted that
parasitism of M. sojae larvae by unidentified braconids, eurytomids and
pteromalids was about 22.9% on soybean. Krishnakumar and Srinivasan
(1988) studied the seasonal abundance of Eurytoma sp., a parasitoid of the
agromyzid, Melanagromyza hibisci. The percentage of parasitism varied from
10.0 to 68.0%. M hibisci did not occur in June and February, and the
number of infested petioles increased in October-December. The parasitism
occurred in July, September, December and January. The number of host
pupae and the number of parasitoids were positively correlated. Berg et al.
{1995) also reported that a hymenopterous parasitoid, Eurytoma sp. had a
high impact on the same pest. Parasitism levels rose with increasing host
density and remained high until just before harvest According to Berg et al.
(1998), the average parasitism level was 60.0% towards the end of soybean
season. Mesbah et al. (2001) observed that three hymenopterous
parasitoids, Sphegigaster sp., Eurytoma sp. and Halticoptera sp. were
obtained from M. sojae pupae. Eurytormna sp. was detected from June to July.
Meanwhile Halticoptera sp. was observed from August to September.
Jayappa et al. (2002) recorded that parasitism percentage of Euryfoma
meianagromyzae was 20.0% on M. sojae pupae.

The average duration from egg to adult was 18.5 days. The total
mortality percentage among the immature stages was 44.1%. The longevity
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of adult female was 15.75 days, while it was 9.7 days for the adult male. The
fecundity of M. cunctans female was 121.0 eggs per female. These results
are in agreement with those of Aboul-Nasr and Assem (1968) who noted that
the incubation period of M. phaseoli was two days, the developmental time of
the larval period ranged from 7.0 to 8.0 days, and the pupation period varied
between 8.0 and 9.0 days. Wang (1979) mentioned that in the laboratory at
24.5°C and 75-90% R.H., the egg stage of M. sogjae lasted 2.0 to 7.0 days,
the three larval instars 2.3, 2.5 and 2.9 days, respectively, and the pupal
stage 6.0 to 12.0 days. The larval mortality in the three instars was 62.1, 24.1
and 20.0%. At 25.6°C and 70-80% R. H., the adult life-span was 19.0 days
and the females laid an average of 171.0 eggs.

In conclusion, the present investigation provided useful information of
some ecological and biological aspects of the important soybean stem fly, M.
cunctans. The obtained results will secure valuable help to study other
important problems such as the nutritional requirements of the insect, the
qualitative specificity of other soybean host varieties, evaluation of the
damage to its hosts, and the role of other biotic factors with regard to the
integrated pest management,
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