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Abstract

The diapause of the blister leafminer Agromyza nigripes was
studied together with its parasitization by Dacnusa nipponica. It was
found that (99%) of puparia went into diapause by the end of wheat
growing season. Flies emerged in two successive seasons (1993-1995),
(1994-1996) and (1995-1997) and the majority (92.9%) emerged in
the first diapause season. The emergent period was prolonged from late
November until late March with two peaks; by the third week of Decem-
ber and the first week of March. The parasitoid D.nipponica was found to
follow the same pattern of the host emergence. It increased progres-
sively with a distinct peak by the second week of February. This correla-
tion of emergence is highly important for biological control. Parasitism of
live puparia was generally higher on diapause puparia than active ones.
The highest value of actual total parasitism was 82.9% on the puparia
collected in the third week of MArch.

INTRODUCTION

The blotch or blister leafminer, Agromyza nigripes (Meigen) attacks wheat
and barley in Egypt. The braconid parasite Dacnusa nipponica Takada has been found
to attack the puparia of this pest (El-Serwy, 1994a). Larvae usually pupate in the
soil and plant debris during the wheat growing season. Some adults of host and para-
sitoid emerged from the active puparia, while the remained ones go into diapause.
Few authors contributed to the incidence of parasitism and synchronization between
the emergence times of host and parasitoid on diapaused puparia of other agromyzid
species (Oatman, 1960; El-Serwy and Al-Azawi, 1991; El-Serwy, 1993 and
1994b). The present study aims to have a detailed knowledge of the diapause and
parasitism by D.nipponice on A.nigripes puparia.

MATERIALS AND METHODS

Infested leaves of untreated wheat (Gemmeiza 1 variety) were collected at
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weekly intervals from 10 March until 7 April at El-Gemmeiza Agric. Res. Sta., Gar-
bia Governorate, during 1992-1995 wheat growing seasons. On each collection date,
the vegetative leaves were taken on a paper sheet to the laboratory. Puparia were
collected daily and placed into a glass container. Emerged adults of host and parasit-
iod from active puparia were collected, counted and excluded. The puparia that did
not gave rise to adults after a month of pupation were considered in diapause. They
were collected, counted and placed into a new glass container. Daily inspection was
made and the emerged adults of host and parasitoid were collected, identified and
recorded during 1993-1997 diapause seasons.

RESULTS AND DISCUSSION

1. Rate of diapause: In each season, rate of diapause is calculated by dividing
the total number of diapause puparia by the total number of collected puparia, multi-
plied by 100.

Data in Tables 1,2 and 3 show that the total number of diapause puparia were
2344, 5893 and 3375 which accounted for 98.9,99.1 and 98.7% of the total number
of collected puparia during the wheat growing seasons 1992-1993, 1993-1994 and
1994-1995. General rate of diapause was about 99%.

2. Duration of diapause: It will be seen from Tables 1,2 and 3 that the total
number of live diapause puparia; represented by emerged adults of A.nigripes and
D.nipponica; were 296, 635 and 691 which accounted for 12.6, 10.7 and 20.5% of
the total number of diapause puparia in 1993, 1994 and 1995, respectively. Flies
emerged in two successive seasons and the majorities 98, 86.9 and 97.9% emerged
in the first diapause seasons 1993-1994, 1994-1995 and 1995-1996, respective-
ly. Wasps of parasitoid followed the same pattern of emergence, with values in re-
spective 89.9, 94 and 98.1%. The general rate was (92.9%) for host and was
(95.3%) for braconid wasp.

3. Distribution of numbers of host and parasitoid adults during:

3.1. The first diapause seasons: Data in Tables 1,2 and 3 indicate that the
total number of emerged adults was 1537, with percentages of 22% and 78% for
host and parasitoid in the first diapause seasons 1993-1996. Distribution of these
numbers are histographiclly iliustrated in Fig. 1a and b.

Flies emerged in two cyclic periods separated with a latent period and the ma-
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jority (88.2%) emerged in the first ones, Fig. 1a. In the first cycle, it began by ear-
ly December 1993 and 1994 and continued until the third and first weeks of January
1994 and 1995, with a distinct peak by the third week of December in both years. In
1995-1996 season, it emerged and peaked earlier a week than two first diapause
seasons which the emergent period lasted by late December. Adults resumed its
emergence again, after a latent period ranged between 4-7 weeks, by late February
and peaked by early March 1994, 1995 and 1996. The emergence period prolonged
until late March in the two first diapause seasons.

Synchronization was found between the emergence times of host and parasi-
toid at the beginning of the first emergent periods, Fig. 1b.

Adults of parasitoid increased progressively and continued until late March
1994 and 1995 and mid-March, 1996. A distinct peak was found by the first week
of March, the fourth week of February and the second week of February, respec-
tively. The highest numbers were 102,332 and 456 in February which accounted for
58.5, 76.6 and 78% of the total number of emerged adults during 1993-1994,
1994-1995 and 1995-1996 seasons, respectively.

3.2 The second diapause seasons: It is evident from the data obtained in
Tables 1,2 and 3 and illustrated in Fig. 2a and b that adults of host and parasitoid
emerged in individual numbers even synchronization between its emergence times
was hardly to be observed in the second diapause seasons 1994-1997. The total
numbers of emerged adults of host flies and parasitoid wasps were 26 and 59 with
bercentages of 30.6 and 69.4%, respectively. The highest numbers were in respec-
tive 19 and 38 in February.

4. Parasitism: The actual percentage of parasitism on puparia; represented by
emerged adults of host and parasitoid, is calculated by dividing the number of emr-
ged parasitoids by the total number of emerged adults of host and parasitoids, multi-
plied by 100.

Data in Tables 1,2 and 3 show that parasitism was generally higher on dia-
pause puparia than active ones, with general rate of 77.5 and 13.4%, respectively.
The actual total parasitism were 63.5, 68.9 and 81% among puparia collected during
the wheat growing seasons 1992-1993, 1993-1994 and 1994-1995, respectively.
General rate was 73.1%. The highest rates were in respective 84.4, 71.4 and 85.%
in the third week of March, with general rate of 82.9%.
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These results lead to the conclusion that 99% of puparia went into diapause by
the end of wheat growing season. Adults emerged from diapause puparia was some-
what lower (3.1%) for host and (10.8%) for parasitoid. It emerged in two succes-
sive seasons and the majorities 92.9 and 95.3% of host and parasitoid emerged in
the first diapause season. Flies emerged in two periods from late November until the
third week of January and from late February until late March with two peaks; by
the third week of December and the first week of March. The majority (88.2%)
emerged in the first ones. The parasitoid followed the same pattern of emergence. It
increased progressively with a distinct peak by the third week of February. Howev-
er, both adults emerged in a few number in the second diapause season. The highest
value was (73.1%) for host and was (64.4%) for parasitoid by February. It is, ap-
parently, that flies emerged early from the seasonal diapause puparia are consid-
ered to be the main source of infestation in the new coming wheat season. It ap-
peared in high population accompanied with unsufficient numbers of parasitoid which
deposited its eggs on the wheat leaves at tillering and stem extension of develop-
mental plant stages. Duration of this winter generation is prolonged and discernable
effect. However, adults of the second generation emerged from the active puparia of
the first generation as well as those emerged late from seasonal or bi-seasonal dia-
pause puparia which infested flag leaves at heading stage and can be resulting in con-
siderable losses. Therefore, parasitoids can regulate the high numbers of host during
March and early April, with a general actuual total parasitism of 73.1%. The highest
value was 82.9% of the puparia collected in the third week of March. To converse
and promote the natural enemy D.nipponica and avoid excessive insecticidal applica-
tions, cultural control, i.e. high yielded and less susceptible varieties, intercropping
system of wheat with two-rows barley and other agricultural practices are recom-
mended as safe methods (El-Serwy 1996, 1997 and 1998).
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Table 1. Numbers of collected and diapause puparia, emerged adults of A.nigripes and D.nipponica from active and

diapause puparia and total percentage of parasitism during 1992-1995 seasons.

Total no. No. of No. of No. of emerged Total no. of
of Co- emerged diapause| adults from diapause during: emerged dults
llected | adults from | puparia from active »
puparia | active pupar- nd diapause pu-| Parasitism
ia for: paria %
Date of ’
Collection
1993-1994 season 1994-1995 season
H P H P H H H P
10/3/1993 96 2 1 93 9 6 0 0 11 7 38.9
17/3/1993 229 3 1 225 8 17 0 0 11 18 62.1
24/3/1993 | 1303 | 4 | 2 [ 1297 | 18 | 115 2 13 | 24 | 130 | 844
31/3/1993 | 407 | 2 | 6 | 399 | 33 | 13 0 0 35 | 19 35.2
7/3/1993 | 334 4 0 330 32 23 0 7 36 30 45.4
Total 2369 15 |10 2344 100 174 2 20 117 204
% Ts) 98.9 12.7 63.5

H = Adults of A.nigripes and P = Adults of D.nipponica.
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Table 3. Numbers of collected and diapause puparia, emerged adults of A.nigripes and D.nipponica from active and
diapause puparia and total percentage of parasitism during 1994-1997 seasons.

Total No. of No. of No. of emerged Total no. of
no.of | emerged |diapause| adults from diapause during: emerged dults
Date of Collec- | adults from | puparia from active B
Collection ted pu- active and diapause Parasitism
paria | puparia for: puparia’ %
1995-1996 season 1996-1997 season
131 | 1 38 | O ! 7 |39 84.8
10/3/1995 | 137 6 0 ;
17/3/1995 | 297 [ 14 | o | 583 | 7 92 2 | 10 |23 [102] 816
85.0
24/3/1995 | 2284 | 15 | 1 | 22068 | 58 | 414 0 0 73 | 415
37
31/3/1995 | 275 5 1o 270 1 37 0 0 16 69.8
Total | 3419 |43 11 13375 | 93 | 585 | 2 | 11 | q3g |597
% 1.3 98.7 25.0 81.0
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Figure 1. Distribution of numbers of emerged adults of host A.nigripes (a) and para-
sitoid D.nipponica (b) during the first diapause seasons 1993-1994, 1994-
1995 and 1995-1996.
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Figure 2. Distribution of numbers of emerged adults of host A.nigripes (a) and para-
sitoid D.nipponica (b) during the second diapause seasons 1994-1995,
1995-1996 and 1996-1997.
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