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MICROCLIMATE OF ANOPHELES HYRCANUS AND ANOPHELES
MACULIPENNIS HABITATS IN RICE FIELDS

[Following is the translation of an ertiole by N. P,
Sokolov in the Russnnnlanguage Jjournal Meditsin~

a Parszitologiys i Paraziternyye Bolezni (Medical -
Parasitology and Parasitio Illnesses), No 6, 1963,

pages 725-728./

From the Department of General Biology and Parasitology
(Director: Professor N, P. Sokolov) of the Andizhan
Medical Institute

\ (Received 17 May 1961)
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T Observations on the microclimate of habitats of Anopheles
hyrcanus and Heoulipemnis maculipennis sacharovi were carried out
in the region of the Uzbekiastan Rice Test Station. The hab;tats of
A. _hyrcanus are usually thickets of velvet gress {(Holous mollis)
in rice fields. In living quarters, in places where domestic
animals ave kept, this species is found very rarely. The habitats
of A. m. dacharovi are stables.

Weo-present-the pesults, of observation on soil and air tempcra-
ture, humidity and wind velocity in habitats of mosquitoes and their
comparison with the microclimate of the open area of the meteorological
station located in the vicinity. Data obtained upon measurements
of solar radiation in the biotopes A, Hyrcanus and 4. m. ga_gL@._r_Q“
have been publishe [_previously. Mediteins e _parazitologiya i para-

zit ye bolezni /Medical Pardkitology and Parasitic Diseases/,
1961, No 5).

The temperatures of plant-covered (velvet grasa) and exposed
goil differed. Plant cover protects soil from intense insolation
during the dayligsht hours and, therefore, significantly reduces
the immediate influx of heat into the soil. During the night hours,
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*t, in ocontrast, impedes irradiation which reduces the outflow of

heat from the soil. In addition, the vegetation impedes turbulent
mixing of the air, reducos heat oapacity of the soil through eva-
poration and acte on other processes related to the presence of ve=
gotation. ‘Table 1 illuatrates data of soil temperature measurements

in vegetation overgrowth and for the area of the meteorological station,

TABLE 1

Diurnal COourse of Soil Tomperature in Thickete of Vegetation
(velvet grass) and in the Area of the Meteorologioal
Station (in degrees)
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LEGEND: a) ‘hours of observations b) 26-27 July; ¢) 9«10 Auguet;
dg overgrowth of velvet grase; es ares of meteorologioal stations
f) means g) minimel; h) maximal,

Measurenents made in the vpen area of the meteorological
station hourly during 26-27 July and 9-10 September /Table 1
shows 9-10 Auguaﬂ revealed a lerge difference in the soil
tempezrature in velvet grass stands and in the ares of the meteo~
rological station. The soil temperature in the atation area freg
of vegetation was 13.7-15° higher during the midday hours (13 hours)
than in the velvet grass areas; during the morning and evening hours
the difference levels off. The mean-diurnal temperature of the
80il in the velvet grass areas on 26-27 July was 5.3° lower than the
temperature of s0il devoid of vegetation; the maximum temperature of
the expcosed soil reached 41°, while among the areas of vegetation it
did not exceed 25.4 %.

The diurnal course of soil temperature during other days was
sinilar to the deta presented above. The most intense heating of
9011 in the velvei grass arces took place during the post-midday
hours; before noon the temperature gradually increased, but then
gradually decoreased.




Plant cover also has an essential effeot on distribution of
air temperature along the vertical. At the surface of the plant
cover (st a distenoe of 160 om from the soil), during the daylight
hours, the temperature aes & rule was above that of layers of air
surrounding the goil -- at a distance of 10 om from the soil (Table
2). TFor oomparison, we present data on other biotopes.
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TABLE 2

Diurnal Couxse of Alr Temperature at Different Stations According
to Measurements 'lade on 9«10 September
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LEGEND: &) hours of observation; b) area devoid of vegetation

(150 em from soil); ¢) within and on the surface of plant ocover;

d) air temperature (in degrees)s e) 10 om from soil; ) 160 cm from
s0ily g) in stable; h)} /fhot legible/; i) mean; j) minimal; k) maximal,

The difference in the air temperature bhetween the biotopes
of the velvet grass stands and the stable during different hours of
the day incoreased to as muoh as 5°. The air temperaturs of the stable

&8 & rule was much higher than the temperature within the plant cover.
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In the rice-planting zones, due to intensive evaporation
of water both by plants (rice) ao woll es at the surface of the
water during the entire vegetative periocd, & high relative humidity
vas teintained., Its deficit in various biotopes is shown in Table 3.
Within the velvet graes stands, the relutive humidity during the day
was very high (81«1007); even during the dsylight hours the air
hore was almost to.ally saturated, The humidity was still higher in
the rioe field, whioh can be acoounted for by the presence of large
expanses of water surface. The humidity defioit hers as & rule was
very low., Within the rice, this variable during the daylight hours
was lower than et the surface of the rioce.

Diurmal values of the relative humidity in all the biotopes
studied were in the opposite direotion to temperaturs changess the
highest humidity vas observed during the night and morming hoursj
during this period sharply decided differences between the open sur=
faces of the soil (leaoking vegetation) and the near-surface layer of
oir within the vegetation disappeared.

The difference of the indices examined betweoen the biotopes
of velvet grass and etadble was very decided. The relative humidity
during the day renged within the stablo within the limits 53-83 %,
and within the plant cover = within the limits 05«100°. Air within
the plant cover was saturated with moisture or olose to the saturated
state during the hole day, while in the stable a relatively high
moisture deficit was noted, especially during the daylight hours.

The signifiocance of the wind as an eocological factor is acoounted
for by various factors. Wind in addition to moisture defiociency is
an e¢ssential factor in evaporation. Its role-amounts to ocarrying
off from the evaporating surface water vapor, in place of whioch air at
a lower humidity enters the surrounding environment, which intensifies
the process of evaporation. As observations revealed, the wind velos

oity above the plant oover (rice and velvet grass) was relatively low.

Analysis of the date obtained permitted us to establish a
deoided difference between the microclimates of the biotopes of A, hyroanus
end A. ul, sacharovi. The first species undergoes greater exposure to
meteorological factors than does the first. The role of vegetation
in establishing the microclimate of A. hyrcanus habitats is exception-
ally important. The species composition of vegetation plays no part
here. We mowed velvet grass over large arcas and nonetheless the
mosquitoes persistently remained under the out plants; since temperature
and humidity conditions at the sites did not differ from the micro-
climate of the velvet grass stands.

Thus, biotopes of A. gfroanus in rice fields are characterized
b the following features: 1) lower air temperature and relatively
1gh illumination compared to the biotopes of A, m. sacharovi, since
plant cover slthough shielded during the day from the effeot of direot
gsolar radiation, is not completely protected; 2) very low humidity




deficit, The oxtent of molsture ssturation of the air deter-
mines the inteneily of water evaporation for the mosquitoes and
ie vitel o their life activity, KEveporation of water from the
inseot body within the limite of & definite temperature range,

as ie known, inoreases proportional to the humidity defiocit, Eva-
poration regulates mosquito body temperature, sinoe the outflow of
the heat through evaporation proceeds for moaquitoes muoh move ine
tensively than through thermal rediation and thermal oonduotivity.

A, hyrosnug exhibite adaptation to high humidity; thevefore, it
oan be assumed that evaporation is retarded in these inssots.

Diurnal Ohanges in Relative Humidity and Humidity Defdoit
in Dfferent Stmiﬁrom Measuremsnts Made 9-10 August
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