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MICROCLIMATE OF ANOPHELES HYRCANUS AND ANOPHELES
MACULIPENNIS HABITATS IN RICE FIELDS

Lollowing is the translation of an article by N. P.
Sokolov in the Russian-language journal Meditsin-
skaya Parazitologiya i Parazitarnyye Bolezni (Medical
Parasitology and Parasitic Illnesses), No=-, 1963,
pages 725-7282

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

(Received 11' May 1961)

Observations on the mioroclimate of habitats of Anopheles
hyrcanus and- - 'j; maculiDennis saoharovi were carried out
in the region of the Uzbekistan Rice Test Station. The habitats of

Areanus are usually thickets of velvet eras (Ho.cus .uoh)
in rice fields. In living quarters, in places where domestic
animals are kept, this species in found very rarely. The habitats
of A. m. dacharovi are stables. 1

W.-PrOe~n4--he PesultWAof observation on soil and air tempera-
ture, humidity and wina 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. Uxrcanus and A. m. sacho
have been published reviously. Meditsinskaya parazitoloiy~a i para-
zitanwLe bolezni Medical Par Itology and Parasitic Diseases/,
1961, No5).

The temperatures of plant-covered (velvet grass) and exposed
soil differed. Plant cover protects soil from intense insolation
during the daylight hours and, therefore, significantly reduces
the immediate influx of heat into the soil. During the night hours,
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ot, in oontrast, impedes irradiation which reduces the outflow of
heat from the soil. In addition, the vegetation impedes turbulent
mixing of the air, reduoes heat capacity of the soil through eva-
poration and acts on other processes related to the presence of ye.
gUtation. Table 1 illustrates data of soil temperature measurements
in vegetation overgrowth and for the area of the meteorologioal station.

TADLE I

Diurnal Oourse of Soil Temperature in Thickets of Vegetation
(velvet aftso) and in the Area of the Meteorological

Station (in degrees)

moukiA ICA 06pocit I,"lO0hlAKS
pdNAa ,iey TGIA HypMAI(& U "A H

7 20,2 20.4 19,8 19,7

2 j i 2 22 I
,iS 01 2014 191 19"?

,. .. 25,4 41 24.8 37,6

LMEND &),hours of observationt b) 26-27 July; o) 9-10 August;
d) overgrowth of velvet gras; e) area of meteorologioal station;
f) mean" g) minimal; h) maximal.

Measurements made in the open area of the meteorological
station hourly during 26-27 July and 9-10 September CTable 1
shows 9-10 Auguse revealed a large difference in the soil
temperature in velvet grass stands and in the area of the meteo-
rologioal station* The soil temperature in the station area free
of vegetation va 1i3.7-15D higher during the midday hours (13 hours)
than in the velvet grass areas; during the morning and evening hours
the differencO levels off. The mean-diurnal temperature of the
soil in the velvet grass areas on 26-27 July was 5-3a lower than the
temperature of soil devoid of vegetation; the maximum temperature of
the exposed soil reached 41 o, while among the areas of vegetation it
did not exceed 25.4 %-.

The diurnal courve of soil temperature during other days was
similar to the data presented above. The most intense heating of
soil in the velvet grass areas took place during the post-midday
hours; before noon the temperature gradually increased, but then I
grdwa3lv deoreased. I,
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Plant cover floo has an essential effeot on distribution of
air temperature along the vertioal. At the surfaoe of the plant
cover (at a distenoo of 160 om from the soil), during the daylight
hours, the temperature as a rule was above that of layers of air

surrounding the soil -. at a distance of 10 om from the soil (Table
2). For oomparison, we present data on other biotopes, .

TABLE 2

Diurnal Course of Air Temperature at Different Stations According
to Measurements %ads on 9-10 September

U..

I .,
it ............ ,V .. .

I O , •5,ts 4 1 ý• •'' "
21 % " 1 32.2 3t,2 -

- !" ,:. I , . • 2 i: •
'12'

35,2
15 ,8 3 ,
6 3i,2 28,2 ;2,8 --

S17 34,2 2",' 3 ,13 ,0 i -

18 32,2 2,8 --
i 19 21,2 QL2 . 4 30,0 -
20 23,8 2A,4 23,4 2 ,2 --

21 j-,4 27,4 241
22 .o,, 2('s , --

;23 - 0' .0 . :' ,( -- --

24 19,6 ,, 1 -' 23,8
- 228 -

2 -, . 222 -
S - ~,o,2 ;;7,8 202 -4 %.-..,S " , 20 ,2 I -

S5 ~ ~2,1'l q I. 22,2 -'

SI29 , .. ' 27.7

j 3.2 'a 33,8

4 LMBOG]D a) hours of observation; b) area devoid of vegetation
(150 om from soil); o) within and on the surface of plant cover;

d) air temperature (in de ee); e) 10 om from soil; f) 160 cm from
soil$ g) in stable; h) Ln-t leg"ible7; i) mean; J) minimal; k) maximal.

The different e inh e air temperature between the biotopes

of the velvet gras stands and the stable during different hours of
the day inoreased to as much as 5o. The air temperature of the stable

as a rule was much higher than the temperature within the plant cover.
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I
IIn the rice-planting zones, due to intensive evaporation

of water both by plants (rice) as well as at the surface of the
water during the entire vegetative period, a high relative humidity, was m•intained. Ito deficit in various biotopos io shown in Table 3.

, ~Within the velvet grass stands, the relhtive humidity during the day
was very high (01 .100"); even during the daylight hours the air
here was almost to,,ally saturated, The humidity was still higher in
the rice field, which can be aooounted for by the presence of large

expenses of water surface. The humidity deficit hero as a rule was
very low# Within the rice# this variable during the daylight hours
was lower than at the surface of the rice.

Diumal values of the relative humidity in all the biotopes
studied wore in the opposite direction to temperature changes; the
highest humidity was observed during the night and morning hoursi
during this period sharply decided differences between the open sur-
faces of the soil (lacking vegetation) and the near-surface layer of
air within the vegetation disappeared.

Ie difference of the indices examined between the biotopee
of velvet grass and stable was very decided. The relative humidity
during the day ranged within the stable within the limits 53-83 %,
and within the plant cover -- within the limits 05-100*. Air within
the plant cover wao saturated with moisture or close 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 significance of the wind as an ecological factor is accounted
for by various factors. Wind in addition to moisture deficiency is
an essential factor in evaporation. Its role, amounts to carrying
off from the evaporating surface water vapor, in place of which air at
a lower humidity enters the surrounding environment, which intensifies
the process of evaporation. As observations revealed, the wind velo-

city above the plant cover (rioe and velvet grass) was relatively low.
Analysis of the data obtained permitted us to establish a

decided difference between the microolimates of the biotopes of Athoaus
and A.- i. e acharovi. The first species undergoes greater exposure to
meteorological factors than does the firat. The role of vegetation
in establishing the microolimate of A.- hroanus habitats is exception-
ally important. The species composition of vegetation plays no part
here. We mowed velvet grass over large areas and nonetheless the
mosquitoes persistently remained under the cut 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. hroanus in rice fields are characterized
h-, the following features: 1) lower air temperature and relatively
hAgh illumination compared to the biotopes of A. m. sacharovi, since
plant cover although shielded during the day from the effect of direct
solar radiation, is not completely protected; 2) very low humidity
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4efloit, The extent of moisture satuation of the air deter.
mines the Intensity of wter evaporation for the mosquitoes sad
is vital to thei0 life aotivity, Evaporation of water from the
inseot body within the li•its of a definite temperature r"e
as ie knownp Inoreasee proportional to the humidity deotoito Eva-
poration regulates mosquito body tomperature, sinoe the outflow of
the heat through evaporation prooeede for mosquitoes muoh more in-
tensively than through thermal radiation and thermal oonduotivit•.
A. -MroMM exhibits adaptation to high humidity! therefore, it
oan be assumed that evaporation is retarded in these inseots#

Diurnal Chanes in Relative Humidity and 1humidity DfioitI
in Different Staes from Measurements We 9-10 August
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LOGWIDs a) hours of observations b) *its shaded lt" yeptstions
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m)teoroloiOal stallp f) relative humidity (in %)I e) humidity
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