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The Influence of Environmental Factors upon the Genesis and Spread of
Loptospirosis. by K. M. § afarov

In the literature there is not & single opinion concerning the influence
of enviroarental factors upon the genesis, sprecd and coursc of levtospirosis
in domestic animals.
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K, P. Andrecv indicates that, "in the areas of propsgation of leptospi- :
rogis, the character of the soil, plant life, temperatural conditions, humid- '
ity, amount of rainfall, barometric y~3ssuro and other climatic factora are
so diverse that it is impossible to spezk about the role of these factors 1in
the appearance and spread of the disease.,”

M, V. Zemskov (1949) elmost completely agreos with Andreov's opinion,

S. Ya, Liubaghenko and V, S. Gazarian point out the large role of tlLs
goil-climetic factors in the spread of leptoapirosis.

Our observations, made ovor a period of 14 years in the Azerdaijen SSR,
enadle us to add to this materiel,

Ve carried out our investigation, concerning the influence of goil~
climatic and meteorological factors upon the genesis and outbreek of lepto-
spiroasis in animele in 5 different climatic oblasts with three different
types of soil,

The Central Steppe Oblast. This oblast has 33 large cattle-raising rayons.
In addition, from October to May, cattle are driven here from the mountain
zone and from other republica.

By arez size,yparticularly by the amount of pasture land, this oblest
comuprises alcost hglf of the entire territory of the republic. Regardless,
hovever, of the large coaceniration of eninmals ia it during ths fzll, winter
and apring perlods, and the prescace of points that are affected by leptospi- ™
rosis, the disease here for the 14 years comnrises only 1l6.4 % ¢ of the general
nunber of outtrecks for the republic. In 70-80 % of the cases the aninals are
infected by lentcspirosis during the fall when they are transferred from the

mountain zone, and the diseagse begins in the low-lying zonq;n the first days
of the cattleh arrival here,

The eatire winter pasture area is located in the centrzl climatic dig=-
truct. The district lies 17 m, and in ceriain places, 23 @ btelow sea level,
Only individual, comparatfvely small arszs rise above sea level, =nd these
riso no hizher than 700 m, The following climatic data were cha-gvopristic
for the entire oblast: an average annual temperaturs of 12-15° =234 nigher;

a degree of continentality equalling 44-59; 5 kot nonths. Tho lowast average
moathly temperature occurs in Janmuary and the highest in July end Ausucst.
The amount of rainfall on an average cmounts to 300-400 mn, There are more
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than 6 arid months. Spring i1s the dampestscason of the year. It snows infre-
quently and tho snov quickly melts. There ars frequent winds with 2 2 to 5-
bell: strength, @”W*W%~%mewwﬁ e W R

As is cvident from the foregolng, the low-lying zons, where all the
sheep livestoci: and a significant portion of the lorge livestock are situ~
a2tod, i3 distinruiched by dryness of climate, ond during the sumnor it
chanzes to a burzniga sceni-desert,

The Second Climatie Oblast of the Creat Coucasur unites by itc vorticel
zonality mony clizmatic regiong. There is & noderate~warm clizate in the lows
andg, in the foothills and in the lower ~one of the Grezt Cauvcasian Forest,
Here the uvcrage annual teamperature is 16-12°%; the averege anaunl amplitude
15 22-24°%; the amount of atmospheric precipitation - 600 =a; thore are few
arid months; the maximum rainfall occurs in the summer period. )

Tnere 1s a moderate-cold, forest climato in the semi-mountoin cnd moun-
, tein-forest zones of thés district. The aversge annuwal temperajurs is 8%,
Rainfalil is 800 mam,

ALbove the timber zone, in tho territory of the subalpinc crd z2lnins belis,
there is a cold mountain climate. The average anmual temperaturs is 4-6°, Tho
winter 1s prolonged. Snow falls in Sepbtember and remeins on the mountains une
til June, The amount of atmospheric precipitation is 800 amn, and norc. Thers:

<:> are 16 rayons in the oblast,

For the 14 ycar period, 17.2 % of the genorsl number of outbrezks of
loptospiroais in the repudlic was registered in this odblast.

Of the indicated number of outbreaks, 93.6 % ves observed in the foothill zone
and in the lower zone of the Great Caucasian Foreast with the moderats climato.
Thers were practically no sicknesses in the second and third zones with the
moderate-cold and cold climate.

. In the Third Climatic Oblest of the Minor Caucasus the climate is dis-
“tinguished by a greater dryness than in the second, According to climate the
digtrict may be divided into three zones: the upper alpino, the medizn al-
pine and tha foothill, or lower zone. The average annual tecapercture is h—13°;
the summor lasts from 3 to 6 moaths; rainfall for a year is 500~600ma; height
above sea~lcvel is 400-900 m, The area of this oblast comprises approximatsely
ono=-fifth of the republic'!s territory.

Turing the 14 years, 22 p of all outbreaks amonz th? coitle in the re-~
vudblic occurred in this climatic oblast; of these, 63.& @ fallu into ths first
and second zone,

“he Territory of the Fourth Climctic Oblast coy be brolin izio Sizrie
sharply differing zones: the high-mountain alpine and mountaiz-foroci, tac
low-1lying, and the foothill zones.

() In climatic relationship the hish-mountein alnize zone resextl<es thae
second and third Oblasts with the only di Ifereace being: the clizute ol thic
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district is dryer. Tho climate of ths lov-lands and foothills of the fourth

‘clinztic district 1s distinguishod by its mildnoss, Here the average anaual
tompersture is 15°. There are 3~4 hot months. Tho winter is warm and without
gaow. Thore is a particularly humid climate -in the low-iying zone. Eere the

rainfall for a year attains 500-1300 mm,

" Por tho 14 year period in the given oblast was registered 8.9 % of the
cenergl nunber of leptospirosis sicknesses for the republic, wvhercupon 9.3 %
occuried in the low-lying zone, 20,3 % in the foothill zone and 70.4% % of the
outhroaks in the mountain zone.

The Fifth Clizmatic Oblast in a geographical sense ics divided in%o two
parte: the watershed in the region of the middle reaches of the Araks river,
which occupies the south-western zone of the lower portion, and the folding,
mountain zone of the Minor Caucasus with a couatain ridge up to 3900 a in
height.

For the lower zons (the Araks river velley) an insignificant quantity of
average annoal rainfall, up to 300 pm, and a comparatively warm climate are
characteristic. The average annual temperature reaches 11-12°, The winter
lnste no longer than 3 months. At a height of 1200-1800 m thore is noted a
gradual increase in the quantity of annunl precipitation, which attains 600
nn, and a lowering of the meen annual temperacure to 7°, On the high moun~

taigs the quantity of rainfall reaches 800 mm with an annual temperature of
L4-5° ,

From the cited material it is plein that leptospiroais of animels is reg-
istercd mainly in the oblast's mountain zoue, where 91.7 % of its outbreaks
occur,

An exovlznation of this 13 found in the fact that the mountain zone in the
opring, ocummer and partlially in the fall, is distinguished by its moderate
climate, The burning heat dcas not occur here, intensive drying of pastures
and the small , noa-flowing, rain fed water-holes does not take place; there
is no strong warming of the surface layer of soil and smzll weter-boles that

create a fovorable medium for the propagation of leptospirae. o

In addition to the climatic ard meteorological factors, the structure of
tho goll exerts a great influence on the spread of leptospirosis in the moun-
tain zone. '

In the mountcin zone the mcuntein-mezdow, black-earth and podzolic soils
r¢ predoninant, Tha majority of thesc soils are weak and arec frequontly sit-
vated oa the virface of cliffs and outerops of rock, Their humus content is
Sroa 15 to 18 %. Ia the majority of cases these soils have a neutral or weak~
ly alkaline reaction (pH = 7,0-7.4), in the shaded areas thoy are =zcid (pE =
6.0~5.0) and less frequently weakly acid. The carbonzte content, in comparie
son with tho soils of the low-lyingz zone, is low or corpletely lacking: there
is no sellinity. The s0il possesses good vhysical proveriics,

It is plain from what hug decn desceribed $:i; the soil in
cone, particularly in ite mountain-meadow porviony4is suitable
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wletion and retention of moisture and for the propazation of leptespirac in
the sm2ll, rain-fed watering places, and in the moist, swampy pastures.

In second place, according to the spread of leptospirosis, is the foothill
zone, Transferring from. tho mountain zoans to the foothill zone, the goil changes
color from dark chcstnut to chestnut brown, and then to light chestnut., Ac a
result of a ﬂgcser ouwant ity of rainfall, in comparison with the mountain zone,
the contcnt of cerdornatos in the uwpper layers of soil iz higher, vwherscupon
their nunber iacresses still mors in tho dcop soil layoys,

In connection with the decrecase in rainfall, the amount of vegetetion
decreases; the humus content, which does not exceed 5 % here, correcpondingly
decreases. The soil has an alkaline reaction, contains no salinity and pos~
sossea good physical properties. In comparison to the mountzin gone there is
less moisture,and drying of the small watering places and pastures takes place
more rapidly; this also serves ag & reason for a lesser spread of the siclk-
nesges in this zone,

In the repudblic's low-lying zone the climatic and meteorologicel conditions
and soil structure are not conducive to the development of leptospirosis,

The soil of the low-1ying zone consists of sierozem (gray desert soil -
Tr. Note),_a hard packed soil , brownish gray, brown, chestnut and other soil
varietiea. Salt marshes and saline s0ils make up the characteristic features
of the zono,

The soil forming processes talke place under the conditions of & high tex-
poerature and few atmospheric precipitations, therefore there occvrs here =n
intensified mineralization of the rocks. The vroducts of the erosion, beceuse
of insufficient atmospheric precipitations, are accumulated in the upper soil
layers and form the salt marshes,

Chloride and sulfate marshes harmful to vegetation and soil microfldrg
are encountered, . &

The s0ils of this zone are distingtished by & high content of carbonates
in some por<ions (as high as 30-35 %). There i9 & direct relationship between
the cartonate content and the tempsrature of the environment, With & drop of
teaperature the carbonate content .2lso 1g lowered. The goils of this zone
show &n alkaline reaction; their oH ranges from 7.2 to 8.2. The alkalinity is
expleined by the presence of a bicarbonate of alkaline-aeh metels in the coil
soluticn.

The hunmus content in these soils ranges from 1 to 2 4. In view of this

they possess highly unfavorable physical and, as & result of this, chexzico-
bioclogical properties.

Baged on the presented materiale, one could eonzider that in the low-

lying zone of Azerbaijan, leptosnirosic doee not find wido transmission:
basically for the following reasons:
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1. In the low-lyinz zone, in the summer time, there ere practically no
vermenent, stasnant water-holes, and the water-holes and swamps that form in
the winter period quickly dry up in the summer; flowin; water sourcos are vaed
for irrigation of cotton and other cultivated areas,

2. Atmospheric precivitations fall in insignificant number znd are quick-
1y evaporated,

3. The gso0il of the low-lyinzg zonc ic highly certorate and saline. Thia °
ofton inhidits the propagatiocn of leptoapirac, cven in thc woter sources. Cur
c:veriments elso coafirm tho lattor circumgtance) when we were unzble to raise
jcptospirze in a water mixture which wag prepared fron carvoncte and saline
z0ils: in a water mixture prepared fron mountain-meadow ecil the lenbospiree
rultirlied well,

One should note that in the nountcin and foothill zones of the repudlic,
leptospirosis takes a2 more melignant ccurse and gives a larger percentage of
cattle plague, This circumstance "is not related to the cerotype that 1s ac-
tive hore,"as Zemskov considers it, tut ¢c explained preciscly by the feact
that in the mountain zone, thore is a more magssivo reservour of infection than
in the low-lying zono.
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In this mannerf on the bacis of the citod materiels, we came to the con-
cluoion that in the genesis, svread and courze of leptospirosis, the leading
role is played by the conditions of the environment and chiefly by climatic,

peteorclogical and soil factors,
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