OTAKAR VRANA

GEOGRAPHY OF CZECHOSLOVAK HOP
CULTIVATION

Geographers have always been interesed in the extension of agriculture pro-
duction in different areas. Special literature on Czechoslovak hops which are
among the best in the world and play an important part in Czechoslovak foreign
trade, is quite extensive. However, this literature deals only with their cultiva-
tion while this problem has not yet been solved from the geographical point
of view.

Hops and hop-growing spread gradually in the early historical period from
east to west from the supposed country of their origin between the Black Sea
an the Caspian Sea. In the first period, i. e. at the beginning of the 17th century
they were limited by the boundaries of Europe, while in the second period the
cultivation of hops reached North America, Africa and Australia and in the
third period, beginning with the 20th century, they reached Asia and Central
and South America. Despite this long period there are only four countries pro-
ducing hops of first-class quality. These countries are also the main exporters
of hops (Czechoslovakia, German Federal Republic, Great Britain and USA).
Eight hop-growing countries export only exceptionally and use most of their
production for their own consumption (USSR, Poland, Yugoslavia, France, Bel-
gium, New Zealand, Tasmania, Canada). Two countries do not produce enough
hops even for their own consumption (Japan, Union of South Africa). And
finally the last group consists of countries which are experimenting with the
production of hops (Spain, Sweden, Bulgaria, Rumania, Switzerland, Denmark,
Mexico, Argentina, etc.).

Countries producing hops of first-class quality are divided into two groups:
Middle European (Czechoslovakia, German Federal Republic), and West Euro-
pean with North America (Great Britain and USA). The Middle-European
group produces high-quality seedless hops (non-pollinated) and in historical
development forms practically one unit. The other cultivates seeded inferior hops
(pollinated). Hop cones of seeded hops are much heavier and, therefore, one
cannot be surprised by the difference between the yield per one hectare of
Middle European hop gardens and the others. '

Up to the 18th century, hop-growing was not limited to certain areas only,
but hops were cultivated everywhere, where beer was brewed. The change was
due to the switch over to capitalistic economy. Owing to growing competition
small breweries were closed and the brewing was concentrated in big plants
only. As competition became fiercer, the breweries were forced to use only the
best raw material and, therefore, first-class quality of hops. In this struggle
only those areas could compete, where the best natural conditions were comple-
mented with long experience in hop cultivation and where the varieties of the
hops were completely acclimatizated in the environment. In Czechoslovakia there
are now three main areas: the district of Zatec, the district of Louny and the
district of Rakovnik.

Hops are best grown in a mild zone. Climatic conditions are more important
for successful cultivation than the quality of the soil, which can be influenced
to a great extent. The grower can influence the climatic conditions only slightly
and indirectly (protection against wind, irrigation), but in most cases he is
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helpless — temperature, excessive rain, fog, etc., though, of course, it is not
necessary to exaggerate their significance.

A rough climatic survey shows that the average temperatures in the main
hop-growing areas in Czechoslovakia, Great Britain, Germany and USA are in
the warmest months 170—220 C with the average precipitation of 440 —1 050 mm.

The main hop-growing areas in Europe are in the zone 440 km wide (N. L
47030 and N. 1. 51030’) and in North America in the zone 1 300 km (N. 1. 480
and N. 1. 360). It is necessary, however, to point out that in Czechoslovakia
quality comes before quantity. The climate suitable for the hop yield does not
always go hand in hand with the quality and vice versa. Owing to the fact that
it is practically impossible to determine the quality of hop numerically (flavour,
colour, glace). I have devoted main attention to the yield of hops per hectare.
The best areas in Czechoslovakia for the cultivation of hops of good quality are
the areas with an average annual temperature of 8.30—9.50 C, where the ave-
rage temperature of the vegetation period (April—August) is between 14.50
to 170 C. An analysis of the most important district of Zatec covering a period
of ten years proved that the highest yield (19.4 centners per one hectare. Cent-
ner = 50 kgs). This period was in 1936, when an average temperature of the
vegetation period was 15.10 C. With regard to the temperature, the most impor-
tant months for hop-growing are May, June, July. The average temperature in
a year with a high yield was 14.10C, 17.40C, 18.10 C. The lowest yield was
in 1933 (9.6 centners) when the average temperature of the vegetation period
was 14.60 C. The average temperature in May was 12.80 C, in June 15.30 C and
in July 19.80 C. The analysis shows the dominant importance of the temperature
in May and June. If the average temperature in May is 12—130C and in the
next month 15—160 C, there are low yields per hectare. On the other hand the
average temperature 14—160C in May and 17—190C in June gives a high
yield per hectare. From the bioclimatical point of view, however, it is necessary
to take into consideration the extreme variations of the temperature during the
vegetation period, especially at the beginning. It is a question of spring frosts.
An early short spell of frost does not cause any harm, however, slight frost in
May or even June is harmful. Higher temperatures at the beginning of the vege-
tation period influences early sprouting of the hops and then there is a danger
that the plant will be attacked by hop flea beetle, Psylliodes attenuata (Koch).
High temperature in the blooming period (June) can cause the bloom to dry up.

Regarding precipitation I compared the precipitation and the yield in the
same area and in the same period as the temperature. The highest yield was in
1936 (19.4 centners). The total amount of precipitation was 530 mm, of which
83 mm was in the pre-vegetation period (January —March), and 331 mm in the
vegetation period. In that year of the highest yield the precipitation was 100 mm
in May, 34 mm in June, 128 mm in July. As the vegetation period is the most
important, the highest yield should be according to the precipitation in 1932,
when the precipitation during the vegetation period was 360 mm and during the
entire year 496 mm. The hops were, however, affected very considerably by
the downy mildew-perenospora and, therefore, the yield was only 14.6 centners
per one hectare. An analysis of the ten years’ period shows that for the yield
of hops in Czechoslovakia the most important is the precipitation in July and
especially in the first half of the month, of course on condition that there is
enotigh precipitation during the rest of the year (420—450 mm, of which 200
to 360 mm during the vegetation period).

274



The best yield was in 1924. The yield per hectare was highest for a period
of more than 100 years. We can, therefore, take the average of that year as the
measure for the best conditions for the yield of Czechoslovak hops. In that year
the yield per hectare in the district of Zatec was 22 centners (the average for
the whole country was 24,3 centners). In the district of Zatec the annual preci-
pitation was 808 mm and the average annual temperature 7.60 C, in the vege-
tation period 509 mm (14.50C) of which in May 80 mm (15.10C), in June
175 mm (16.20C) and in July 84 mm (18.20C).

Very important is also dew, fog and subsurface water. Dew supplies the hops
during the vegetation period with moisture equal in Czechoslovakia roughly to
40 mm precipitation, if there are sufficient dewy nights. If the dew is heavy
enough, it can supply in one night moisture equal to 1 mm precipitation. An-
other supply of moisture is fog, which is not a favourable factor in hop gardens,
because it aids the spreading of downy mildew-perenospora. Subsurface water,
i. e. the height of its level is one of the most important conditions of hop culti-
vation in areas with lower precipitation where irrigation is not used. In Czecho-
slovakia, irrigation is usually not used as the precipitation situation is good
enough. :

A comparison of the main world hop-growing areas shows that the vegetation
period with an average temperature of 14—160 C is the most favourable (with
the exception of the hop area in California with 19.20 C). Another climatic fac-
tor, i. e. precipitation, gives the range in the vegetation period from 63 mm
(Sacramento, California) to 518 mm (Tettnang area on Lake Constance). Preci-
pitation is mostly from 200 to 300 mm. When there is not enough precipitation
during the vegetation period, irrigation is necessary, especially in the USA.

Though ' there are many objections to Lang’s factor of rainfall, it may be con-
sidered from the geographical point of view as a good climatic indicator, which
has a considerable practical significance. In all areas where its value in the
vegetation period is higher than 20, no irrigation is necessary, however, in
areas, where it is lower than 15, irrigation is necessary.

Soil is, besides climate, another important natural factor. Of course, it is
necessary to call attention to the opinion of many hop growers, who say that
the depth of the soil profile is more important than the parent rock. The soil
has a great advantage compared with the climate, because it can be cultivated.
If quality is preferred to quantity, the soil is very important. The best environ-
ment is alluvial soil in the vicinity of rivers, because hop is a liana growing
wildly in riverside bush. Czechoslovakia’s most important hop-growing district
of Zatec measures 1894 km2. Most of it is permian (41.%), further cretaceous
(19 %), and tertiary rock (18 % ). Further there is phylite, granite, carboni-
ferous, etc. The analysis was carried out in two ways. First in areas, where one
sort of rock absolutely prevailed and where small sections of a different structure
were not taken into consideration. In the second case the hop-gardens in areas
with absolutely homogeneous structure were analysed. Of course these were only
small areas and, therefore, the results can be incorrect, because in the case of
hop-growing many other factors have to be taken into consideration.

In the first case, the hop areas on permian rock covered more than 1 000
hectares and the average yield during the ten years’ period was 15.7 centners
per hectare. More than 300 hectares of hop-gardens grew on cretaceous rock
and the average yield was 15.6 centners. Hop-gardens on tertiary soil covered
more than 200 hectares and the yield was 14.7 centners. The second analysed
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group were hop-gardens with homogeneous structure only. The areas were much
smaller, on permian rock about 100 hectares, on cretaceous about 50 hectares
and on tertiary about 60 hectares. The yield on permian was 17.5 centners per
hectare, on cretaceous 14 centners and on tertiary 13.5 centners. This ana-
lysis confirms the previous results with the exception that there is a greater dif-
ference between the yield on permian and between the yield on other rocks. The
mutual difference between the yield on other rocks is not so high.

When comparing the main hop-growing areas it may be seen, that the most
suitable area for hop cultivation is the alluvial soil of rivers and brooks, which
applies especially to western areas and mainly the USA. The main reason for
it is not only the great fertility and suitable depth of the soil profile, but also
the proximity of subsurface water level. It is very important in areas where
there is a lack of precipitation during the vegetation period. That is mainly in
the USA. Further we must take into consideration other important factors:
sheltered location in valleys, easy irrigation and flat lying hop-gardens. Of course
locations on alluvial soil have their disadvantages. Firstly there is the possibility
of floods, which can inundate hop-gardens, further the danger of excessive
moisture is much higher than in other locations and also fog is more common.
The hop-gardens on alluvial soil near rivers had in the ten years’ period in the
district of Zatec, the yield 16 centners per hectare, i. e. they come next to per-
mian red soil — the best hop-growing soil in Czechoslovakia. To enable compa-
rison with other foreign areas a short survey of the situation of these areas is
given. In the most important German area Hallertau (north of Munich) tertiary

" rock prevails. On the second place there are fluvioglacial sediments and only in
a small part is there alluvial soil. The best results are from the slopes of valleys
covered with loess brought from higher positions. In two other areas Spalt (south
west of Nuremberg) and Hersburger Gebirge (near Nuremberg) tertiary rock
prevails. The hop-growing area in England is situated in the” southeastern part,
Kent being the most important. In this area cretaceous rock prevails. Hop-
gardens are concentrated mainly on alluvial soil in the valleys of rivers. Also
in the second English area in the counties of Hereford and Worcester the main
hop-gardens are situated alongside rivers and streams. Otherwise devonian and
triassic rock prevail. The main reason for the location of hop-gardens is the
fertility and the suitable depth of the alluvial soil profile. The largest hop area
is in the USA, where hops are cultivated in three states: Washington, Oregon,
California. Hop-growing on alluvial soil is a condition for success in view of
the vicinity of subsurface water, spring floods and the necessity of irrigation. Hop
diseases and hop-attacking harmful insects are mainly the same.

The work connected with hop-growing is also practically the same in all areas,
it differs only as regards the degree of mechanisation. In Czechoslovakia English
picking 'machines have been used since 1945 and machines of Czechoslovak make
are being constructed. Machine picking cannot, however, entirely replace the
quality hand-picking of experienced pickers. Though the hop-gardens in Czecho-
slovakia belong to the agricultural co-operatives, the members of these co-opera-
tives cannot do all the work in the hop-picking season. Before the Second World
War it was necessary to hire annually about 30 000 hop-pickers, mainly from
the poor non-industrial part of the country. As Czechoslovakia has not enough
farm labourers, picking machines have been introduced. Volunteer brigades of
students help with the hand picking and are paid according to the amount of
picked hop quarters (local measurement for green hops).
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The analysis and comparison of the world hop producing areas show that
hops can be grown successfully everywhere, where there are good conditions for
fruit and vegetable growing or where a certain sort of a so-called “Middle Euro-
pean’’ grapes is cultivated. Requirements as to the quality of the hops are steadily
increasing and thus there is a tendency to intensity cultivation in areas producing
high quality hops, to decrease the area covered by hop-gardens, to increase spe-
cialisation and thus to improve the quality of the hops.

ZEMEPIS CESKOSLOVENSKEHO CHMELARSTVI

Chmel a jeho péstovani se sifilo od rané historické doby, postupné od vychodu k zipadu
z piedpoklddané pivodni oblasti mezi Cernym a Kaspickym mofem. V prvnim obdobi, tj. od
zatatku 17. stol, bylo omezeno hranicemi Evropy; ve druhém obdobi do 20. stol. prechizi do
Severni Ameriky, Afriky a Australie a ve tfetim obdobi od 20. stol. do Asie, Stfedni a Jizni
Ameriky. V téchto dobach se vyvinuly ve ¢tyfech stiatech oblasti produkujici chmel prvého
tadu. Tyto staty jsou téz hlavnimi vyvozci chmele (CSR, NSR, Velka Britanie a USA), v dal-
§ich statech je vyvaZen jen mimofddné, anebo je zavedeno jen pokusné péstovani. Chmela¥ské
staty prvého fadu tvori dvé skupiny, tj. stfedoevropskou (CSR a NSR) péstujici chmel ,uslech-
tily“ (neopyleny) a zipadoevropskou a severoamerickou (Velkd Britinie a USA) s chmelem
ohrubym® (opylenym). V Evropé se nalézaji hlavni chmelafské oblasti v pasu 400 km sirokém
(47°30" 5. z. 5. a 51°30’s. z. §.) a v Severni Americe v pasu 1300 km (36°—48° s. z. §.).

Z fysicky zemépisnych ¢initeldi mé nejvétsi vyznam podnebi, a to mnohem vétsi nez poméry
pidni, do nichZ je moZné zasahovat a je zlepiovat. Podnebi miZe naproti tomu chmelai ménit
pouze milo a spiSe pasivné. Priimérné teploty chmelafskych oblasti v uvedenych stitech byly
v nejteplejsich mésicich 17° az 22°C, p#i primérnjch roénich srazkich 440—1 500 mm. Ana-
lysa desetileté fady Zatecka ukizala, Ze nejvétsi vynosy (19,4 lehkych centd z 1 ha; 1 lehky
cent — 1. c¢. —.=50kg) byly v roce 1936, kdy primérna teplota vegetaéniho obdobi (duben
aZ srpen) dosdhla 15,1°C a nejmensi vynosy byly v roce 1933 (9,61 c.), kdy primérna teplo-
ta vegetaéniho obdobi byla 14,6° C. Dominantni vyznam ma kvéten a éerven. Jestlize primérné
teploty kvétna jsou 12°—13°C a nasledujiciho mésice 15°—16°C, pak jsou nizké hektarové
vynosy a naopak teploty v kvétnu 14°—16°C a v éervnu 17°—19°C davaji vysoké vynosy.
Pfi celoro¢nich srazkich 530 mm byly nejvy3si vynosy, pfitemz na vegetaéni obdobi pfipadalo
331mm, v kvétnu 100 mm, v ¢ervnu 34mm a v &ervenci 128 mm. Rok 1924 je v é&eském
chmela¥stvi oznadovan jako rok nadvyroby; tehdy byly nejvyssi vynosy za vice nez 100 let. Na
Zatecku ¢inil vynos 22 1. c., celoroéni srazky tu dosiahly 808 mm a na vegetaéni obdobi ptipadalo
509 mm p#i primérné teploté 14,5°C. V oblastech suchych je vyznamnym dodavatelem spodni
voda, jejiz vyska je vSak rozhodujici.

Srovnani hlavnich svétovych chmelafskych oblasti ukazuje, Ze nejvyhodnéji jsou primérné
teploty vegetaéniho obdobi 14°—16°C a srazky 200—300 mm. Pfes oprivnéné vyhrady ma
Langdv destovy faktor znaény vyznam prakticky. Vsude tam, kde ve vegetaénim obdobi
pfesahuje hodnotu 20 neni zapotiebi zavlazovat. V oblastech, kde klesai pod 15, je zapo-
ttebi zavlazovani. Pdda je daliim ddulezitym <¢initelem, Mnoho chmelaft zddraziiuje v prvé
fadé¢ vyznam hloubky pidy. Zatecki chmelafska qblast méti 1894 km? a z této plochy ptipadi
na permské horniny 41 %, na kiidové 19.% a na tfetihorni 18 %, zbytek tvo¥i karbonské aj.
Rozbory ukazaly, 7e na permskjch horninich divaly chmelnice vynos 17,51 c., na kfidovych
14 l. c. a na tfetihornich 13,51. c. Nejvétsi pfitazlivost pro péstovani chmele maji aluvia. Plati
to zejména o zipadnich oblastech, hlavné o USA. Hlavnim divodem je vyska hladiny spodni
vody, vhodnost hloubky ptdy, trodnost, dile chrianéni poloha v 1doli, moZnost zavlaZovani,
rovinnd poloha chmelnic. Chmelnice umisténé na Zatecku na néaplavovyjch piidach vykazovaly
v desetiletém obdobi vynos 16 lehkych centli z 1 ha. V nejdaleZitéjsi némecké oblasti Hallertau
ptevladaji tfetihorni usazeniny a na druhém misté jsou fluvioglacidlni usazeniny. Nejlepsi vy-
sledky davaji vsak polohy na svazich tddoli krytjch sprasemi. V dalsich dvou oblastech, Spalt
a Hersburger Gebirge, prevlddaji tfetihorni usazeniny. Ve Velké Britanii, kde je hlavni chme-
la¥skd oblast na jihovychodé, ma prvenstvi hrabstvi Kent s ptevahou hornin kfidovych, Chmel-
nice jsqu soustfedény vyhradng do udoli tokit na ndplavové pidy, pravé tak jako ve druhé
oblasti, v hrabstvi Herefordu a Worcesteru, kde jinak pievladd devon a trias. V USA se chmel
péstuje ve stitech Washington, Oregon, Kalifornie. Péstovani chmele je zde podminéno na
naplavovych piadach blizkosti hladiny spodni vody, jarnimi zéplavami a nutnosti umélého za-
vlazovani. Price spojené s péstovanim chmele jsou v zasadé vSude stejné, li§i se jen stupném
mechanizace. Rovné? nemoci a $ktidci chmele jsou stejni. ;

277



Analysa a srovnani svétovych chmelafskych oblasti ukazalo, Ze chmel se dspé§né péstuje
viude tam, kde se dafi ovoci, zelening, i tam, kde se dafi jakysi ,stfedoevropsky” druh vinné
révy. Pozadavky na kvalitu chmele se neustile zvy$uji, proto je celkova tendence zintensivnit
péstovani chmele v osv&déenych oblastech, zmensit chmelnou plochu, zvysit specialisaci a tim
v§im zlepsit kvalitu chmele.

TEOTPA®US UEXOCJOBALIKOI'O XMEJIEBOICTBA

XMesb W ero pasBeJleHHe MPOJABHTANHCh C [PEBHHX HCTOPHYECKHX BpPEMEH MOCTEeNeHHO
c BocTOKa Ha 3anaf. IlpeanosaraiooT, YTO POXHHON XMeJisl SIBJSIIOTCS 3eMJH MeX1y HepHbIM
un KacnuiickuMm mopsimu. Ha nepsoM 3tame, T. e. ¢ Havana 17-ro Beka, o6s1acTb €ro pacrpo-
CTpaHeHHUs orpaHuunBajach npefenaMu Epponbl. Ha BTOopom 3tame, mo nauama 20-ro Beka,
xMenb nosisasercst B CeeepHoit Ameprke, Adpuxke M ABcTpasuH; Ha TpeTheM, — C Hayasaa
20-ro Beka — B Asum, Llenrpanbuoit u lOxHo#i AMepure. B ueTeipex rocymapctBax cdop-
MHPOBAJIMCh 32 3TO BpeMs 00JIaCTH, 3aHHMMaIOL[He BeJyIllHe MeCTa B MHDOBOM IDOH3BOJACTBE
xMens. DtH rocypaperBa (Uexocnosakus, OPT, BeaukoGpuranus, CHIA) ssasiorcs Takxe
[JIaBHEIMH JKCIIOPTEPAMH XMeJisl; JPyTHe TOCyJapcTBa €ro SKCNOPTHPYIOT JIMIIb B BHIE
HCKJIIOUEHHS], WIH BHEADSIOT ero BHIPAlIMB2HHE TONBKO B ONBITHHIX LeJsX.

Benyiine xMeJleBOLUECKHe rocyapcTBa o6pasyloT ABe Ipynmsl: cpeaneesponeiickyro (UCP,
®PT'), rae KyJbTHBHpyeTCs XMeJsb »G1aropofHblfi« (HEONBIJIEHHBIH) H 3ala/HOeBPONEHCKyIo
BMecTe C ceBepoamepHKaHckoil (BemukoGpurtanus u CIIA) c npoH3BOACTBOM XMeJsst »Ipy-
6oro« (OHHJIEHHOI‘O) B EBpore ocHoBHBle xMeseBOAYecKHe OGJACTH PACTIONOKEHBl B MOJOCE
mipuuoi B 400 kM (47030° ¢. w. u 5193’ c. m.), B CesepHofi Amepuke B mosioce, 10CTH-
ratoutedl mupunel 1300 km (480 c. w. u 360 c. m)

Cpenn ¢usnko-reorpaduyeckux (paxTopoB HaHOoOJblee 3HAaYeHHe JJISI XMeJEeBOACTBA
HMeeT KJMMAT, BJHSIHHE KOTOPOro ropasjo GoJblie, 4eM BJHsHHE NMOYBEHHBIX YCJIOBHH, KO-
10phle MOXKHO B 3HAUYHTEJbHOH CTeNeHH HM3MEHSTb H yJayumaTb. BiHsHHe XMesleBoja Ha
KJIHMAaT MoxeT OwiTb, HAaoGOpOT, JIHIIb HE3HAYUTeJIbHRIM H CKOpee TOJbKO ITaCCHBHBIM.
Cpennsisi TeMrepaTypa B XMeJIeBOJUECKHX 0OJIaCTSAX NPHBEIEHEBIX TOCYJapCTB JOCTHraeT
B caMoM TemjioM Mecsie 17—220 npu cpennem KosimyectBe ocagkoB B 440—1 500 mM. Ana-
JU3 JecATHIeTHUX psigoB Kareukoil 06JAaCTH IOKA3BIBAET, 4TO Jyumive cGopel — 19,4 ser-
kux ueHtHepoB ¢ ra (1 s u. = 50 kr) nosyuenst B 1936 r., korja cpeaHssi Temmnepatypa
BereTallMOHKOr0 Nepuoia (anpeJb-aBryct) pocturaa 15,19, MHHUMasbHBIE CHOPLl GHIIH OTMe-
uyennl B 1933 r. (9,6 1. u. ¢ ra), B KOTOPOM CpelHSA TeMNepaTypa BeTeTalHOHHOro NepHoja
cocraBissa Tonbko 14,60, Peluaminee BiHSHHE B ITOM OTHOBIEHHH HMEIOT MeCsibl Mai
u uions. Ecn cpennss temnepatypa masi coctaBisier 12—13% i cpepusisi Temnepartypa cie-
aywouero Mecsiua 15—16%, To c6op ¢ rexrapa HH3KHH; cDelHMe TeMmepatypsl 14—150 B mae
u 17—19° B uioHe sABJSIOTCSI NPEANOCHIIKOH BHICOKHX ypoxaeB, UTO e Kacaercs OCafKOB,
TO CaMplé BLICOKHE YpOX<aH HaOJofajuch NMpH TONOBOH CyMMe 0CajKoB B 530 MM, H3 KOTO-
puix 331 MM mpuxoauics Ha Bererauuounwii mepuon (B mae 100 mM, mione 34 MM, Hione
128 MM). 1924-pit rog cusTaeTcs B YeLICKOM XMeJIeBOJICTRE CBEPXMPOAYKTHBHEIM; B ITOM
rogy ObiM MakcuMagbHble COOPHl 3a Gojee ueM CToJleTHMH mepnol. B 1924 r. c6op xmeas
B JKareuko#i o6Gnact cocTaBHa 22 J. I C Ta; TONOBOE KOJHYECTBO OCAJKOB JOCTHIJIO
808 MM, mpHueM B TeueHHe BereTal(HOHHOTO Nepuoja Beinaso 509 MM npu cpefrel Temmne-
patype 14,59, BaKHpIM HCTOUHWKOM BJIalH B 3acCyLLIMBHIX DaHOHAaX SBJASIOTCS TPYHTOBbIE
BOJILI, NIPHYEM, KCHEUYHO, PeIUAIoI[MM MOMEHTOM sIBJsieTCsi IJyOHHa BOJAHOTO TOPH3OHTA.

Tlpu cpaBHeHwMH TIVIABHBIX XMeJIeBOAUECKHX o6JjacTei MHPOBOTO 3HaleHHs OKa3blBaeTcs,
4yTo HauGoJiee GJATONMPOHSTHBIMHM JIJISI BeTeTallHOHHOTO MepHOAA XMeJs SIBJAIOTCA CpelHHe
Temnepatypsl B 14—160 u ocanxu B KoanuectBe 200—300 mMm. Hecmorps ua o6ocHOBaHHYIO
KPUTHKY T. Has. JoxJeBoro ¢akropa Jlanra, oH HMeeT B JaHHOM cJy4ae C reorpaguyeckoi
TOYKM 3peHHs] GOJbllioe MPAKTHYECKOe 3HAueHHe, TaK Kak OOJacTH, B KOTOPHIX BO™ BpeMs
BereTallHOHHOTO NepHOofa NoxAeBoi ¢akrop Jlanra Beime 20-TH, He HyXJalOTCSl B YBJaXKHe-
uun. HaoGopor, 6 o6Gaactsix. rie osm najgaer umke 15-TH, Heo6xomlMo HCKYCTBEHHOe 0po-
HieHHe. .

BaxXHLIM TIPUPOAHBLIM (DAKTOPOM, HapSILYy C KJIHMAaTOM, SIBJIfeTCS Takxke rousa. Psax Xxme-
JIEBONIOB CUHMTAET BaXKHeHIIHM IMpexJe BCero 3nayeHHe INIyOHHH NOUYBEHHOTO NpoduIA MO
OTHOLUEHHIO K MaTepPHHHCKOM mopojie. JKartenkas xmesesomueckass o6JacTh 3aHMMaeT IJIO-
mans B 1894 xB. kM, u3 Kotopuix 41 % 3aHMMalOT MOpPOAH NepMCKOro Boadpacta, 1904 Med,
18 % TpeTHuHLIe OT/NOXKeHMs, OCTajbHOe KapGoH H Jp. AHajiu3 TNOKasblBaeT, uyTto c6op
C XMeJIbHUKOB, PAaclO/IONKeHHHEX Ha MEePMCKHX MOpoxax, jocruraer 17,5 J. u. ¢ ra, Ha MeJso-
BeIX 14 Ji. w. ¥ ma Tpernuneix 13,5 . 1, c¢ ra. HauGosee GnaronpusiTHet OJsi XMeJIeBOJACTBA
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aJIIOBHAJIbHLIE TOMBEI, YTO MMeeT 3HaueHHe Ipex[e BCero B 3amaJHBIX 06JacTiX, 0COGEHHO
B CUIA. Pemalowmeil sirjasieTcs 3aech IMyGHHA TODH3OHTA TPYHTOBBIX BOJ, 3aTeM IyGuHHA
[IOYBEHHOTO TNPOQHJS, YPOXKAHHOCTb INOYBH H [PYrHe Ba’KHbIE MOMEHTHI, KAK INOJOXEHHE
B 3all{UIEHHBIX MAOJHHAX MJHM DPABHHHHOH MECTHOCTH, BO3MOXHOCTb YBJAXHEHHS H IP.
XMeJIbHHKH, OCHOBAaHHLHIE HA AaJIOBHAJBHBIX OTJIOXKeHHsX, obecmeunBaloT B Kareukoil 06-
Jactd c6op 16 4. u. ¢ ra. B BaxHeile#i repmasckoii xMeseBojgueckoil o6saactd laiepray
npeo61ajaoT TPETHUHHE OTJIOXKEHMS; BTOPOE MeCTO 3aHMUMAIOT (DJIIOBHOTJSLHAJbHLIE OTJIO-
Henus. JlydyiiHe ypoxkaH coGHpAIOT 34eCb Ha CKJIOHAX MOJHH, NMOKPHITHIX JeccoM. B cue-
Aylomux AByX oOjactsix —— Illmanbt u TepcGyprep-I'e6upre — npeo6aafaloT TpeTHYHBIE
nopoxabl. OcHOBHasi XMéJeBogueckas o6sacTb BeJHKOOGpHTAHHH, PacIOJIOKEHHAash Ha IOro-
BOCTOKe AHIVIMH, TOJICTHJIaeTCsi NOPOJAMH MeJoBOro Bo3pacra. Ilepsoe MecTo B NPOM3BOA-
CcTBe XMeJs 3aHHMaeT 3aeck rpagcerBo KeHT. XMe/MbHHKHM COCPELOTOYEHBI IOYTH HCKIIOYH-
TeJIBHO B JOJUHAX PeK Ha aJjlOBHAJbHBIX MOYBAX, TOYHO TAK XKe, KAK H BO BTOPOH xMeJe-
Bonyeckoii obsactu — rpadcerBax I'epedopn u Bopuectep, I'ie NOMHHHPYIOT JeBOHCKHE
H TpuacoBrie mopoArl. B CHIA BmpamusaloT xMesab B Tpex witarax: Bammunrrone, Operone
n Kanngopunu. XMeneBo/ICTBO HAa aMOBHAJbHBIX TTOYBaX OOGYyCAABJIMBaeTCs 3/ech GJIH30CTHIO
BEPXHEro TOPH30HTA I'DYHTOBHIX BOJ, BECEHHUMH IaBOJKAMH M HeOOXOZHMOCTBIO HCKYCCTBEH-
HOTO yBJaXKHeHHs. PalGoThl, CBs3aHHBlEe C BhIpAIMBaHHEM XMeJsi, B OCHOBHOM Be3Je OJH-
HaKOBBIE, OTJHYAIOTCS JIMIIb CTeNeHblo MexaHusauud. Takke Go/e3HH XMeJsi H €ro BpelH-
Teqd B OOIIEM OLMHAKOBEL ) )

AHanua u cpaBHeHHe MMpPOBHIX XMeJNEBOMYECKHX 006JacTell IIOKa3BIBAIOT, YTO XMeJb
YCHEWHO KyJETHBUPYETCH Be3jle TaM, I'Ieé MOXHO C YCNeXOM BHIPalI¥BaTh ()PYKTHl H OBOIIH,
a TakKkKe TaM, TIe HMeeT MeCTO BHIDAll[MBaHHe YTO-TO BPOJE »CpPeJHEeBPONeHCKOro« THMa
BHHorpajga. TpeGoBaHHsi 1O OTHOIIEHHIO K KayeCTBY XMeJs HeNpPEPHIBHO  MOBHIIAOTCH.
IMostoMy ofmeli TeHIeHuHell B XMeJeBOACTBe siBJsercss GoJlee HHTEH3HBHOE BHIPalllHBaHHe
XMeJisl B MCHBITAHHBIX 06/1aCTAX, YMeHblIeHHe MJollafiefl NMOX XMeJbHHKaMH, yCHJeHHe clie-
LHaJH3alHH H TeM CaMbIM NOBBILIEHHE KayeCTBA XMeJs.
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