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Fig. 1 A roll film container with perforated
holes. Ascaris eggs are placed on the surface
and at 4cm depth of the soil packed in the
vessel.

soil. More than 20 of these containers in a
basket were set in the ground every month.
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Table 1 Estimated period required for initi-
ating cleavage in 50% of Ascaris eggs
applied to the soil under various con-

ditions

Days required for 50% cleavage

Month of Sunny Shady
egg-application
Surface fl;:g;) Surface égg;’
Feb. ’83 ND* 75 85 80
Mar. ND 50 55 65
Apr. ND 20 20 20
May ND <15 <15 <I5
Jun. ND <15 <15 <15
Jul. <15 <15 <15 <15
Aug. ND <15 <15 <15
Sep. <15 <15 <15 <15
Oct. <15 <15 35 30
Nov. ND 170 200 195
Dec. ND 145 175 170
Jan. ’84 ND 120 140 135

nerated before reaching 50% cleavage

ND : Not determined because eggs were dege-

Table 2 Estimated period required for embry-
onation in 50% of Ascaris eggs ap-
plied to the soil under various condi-
tions

Days required for 50%

embryonation
eggla(;gﬁcgtfion Sunny Shady
Surface éecén Surface :11;2)

Feb. 83 ND* 110 125 120
Mar. ND 85 95 100
Apr. ND 50 60 65
May ND 25 40 40
Jun. ND 20 35 35
Jul. 20 20 20 20
Aug. ND <15 <15 <15
Sep. 20 20 20 20
Oct. ND 230 260 260
Nov. ND 195 235 225
Dec. ND 175 205 195
Jan. 84 ND 145 170 160

* ND : Not determined because eggs were dege-
nerated before 50% embryonation
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Table 3 The fate of Ascaris eggs one year after application to the soil under various conditions

% Eggs degenerated or embryonated*

Month of Sunny Shady
egg-application Surfacet 4 cm deep Surface 4 cm deep
Deg. Embr. Deg. Embr. Deg. Embr. Deg. Embr.
Feb. ’83 100 0 2 98 31 69 2 98
Mar. 100 0 3 97 22 78 7 93
Apr. 100 0 1 99 1 99 2 98
May 100 0 4 96 1 99 3 97
Jun. 100 0 1 99 4 96 2 98
Jul. 100 1 99 3 97 2 98
Aug. 100 8] 4 96 2 98 2 98
Sep. 100 0 2 98 5 95 1 99
Oct. 100 0 4 96 20 80 10 90
Nov. 100 0 6 94 40 60 15 85
Dec. 97 3 3 97 22 78 3 97
Jan. ’84 98 2 3 97 46 54 6 94

* Figures were determined by results on more than 200 eggs except for those of sunny surface.
t The number of eggs detected was very few as a result of extensive destruction.
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Fig. 3 The process of development and degeneration of Ascaris eggs after their application to the
ground surface in the sunny place in Feb. (@), Mar. (O), Apr. (M), May (O), Jun. (A) Jul. (&),
Aug. (), Sep. (¢), Oct. (¥), Nov. (V), Dec. (D) in 1983 and Jan. (€) in 1984.

A : Cleavage and embryonation. B: Degeneration.
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Fig. 4 Patterns of degeneration of Ascaris eggs applied to the soil. Degeneration of monocellular
eggs was characterized by shrinkage (A), vacuolar formation (B) and granulation (C-F). Granular
degeneration with a deformed and thinned egg-shell (E, F) was an ultimate denaturative feature
of the eggs on the sunny ground surface. The degenerative features encountered in the embryonated
eggs were hyalination (G, H) and granulation (I).
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Table 4 Monthly changes of climatic elements in the experimental places
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THE FATE OF ASCARIS EGGS APPLIED TO THE SOIL
UNDER VARIOUS CONDITIONS

KEN KATAKURA, ATsuo HAMADA AND AKIO KOBAYASHI
(Department of Parasitology, Jikei University School of Medicine,
Tokyo 105, Japan)

The present study was designed to make a semi-field experimental model for the study on
the fate, development and degeneration of Ascaris eggs on or in the soil after their appli-
cation.

1. A new method for egg-application to the soil was attempted as follows. A plastic roll
film container (3 cm in diameter x 5 cm in depth) with 38 perforated holes was used as the vessel of
the soil sample. Fertilized Ascaris suum eggs treated with 2% formalin solution were put on the soil
surface and into (4 cm deep) the soil packed in the containers. Once a month from February 1983
to January 1984, more than 20 of those sampling containers were buried in the ground of each
of sunny and shady places in a suburb of Tokyo. Sampling was made once or twice a month for
at least one year by collecting a container from each of the spots of both places. The soil samples
were treated with NaClO and then with MgSOs solution (specific gravity, 1.26) to float Ascaris
eggs. At least 100 floated eggs were examined microscopically.

2. Extremely frequent occurrence of degeneration was shown in eggs applied onto the
ground surface of the sunny place, attaining to 97-100% after one year. The egg-degeneration
proceeded rapidly in May, June and August. Eggs distributed in September developed to the
larval stage and existed on the ground surface until next summer.

3. The majority of the eggs on the shady ground surface and in the soil at 4-cm depth of
either sunny or shady place were found to be embryonated after one year, the rate being 54-99%,
94-99% and 85-99%, respectively.

4. The most striking denaturative feature in the unicellular eggs on the sunny ground
surface was granulation of cytoplasm with a deformed and thinned egg-shell.

5. It was suggested that occurrence of egg-degeneration was closely correlated with the

global solar radiation.
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