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Annex to the article by B.V. Andrlanov Geographla Polonlca 40, 1979
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PWN Warszawa 1979
Fig. 1. Economic-cultural types of the world at the end of 19th and the beginning of the 20th century
1. Economic- cultural types based on a food-gathering economy (hunting, food-gathering, fishing).

1 — Roaming hunters and food-gatherers of the forests and savannahs of the hot belt, 2— Roaming hunters and food-gatherers of the plains in the moderate and warm belts (dissappeared in the mid-18th century), 3 — Roaming hunters and fishermen of the taiga and tundra, 4 — The
semi-settled ‘harvest-pickers’ and hunters (disappeared at the end of the 19th century), 5— semi-settled food gatherers and fishermen in coastal areas, 6 — Roaming food gatherers and hunters of the hot belt, subtypes; a) forests and humid savannahs, b) deserts and dry savan-
nahs, 7 — Semi-settled and settled fishermen, hunters and food-gatherers, subtypaes: a) coastal, b) continental, 8 — Semi-settled Arctic sea-hunters, 9 — The transformed subtype of roaming taiga fur-hunters.

11. Animal husbandry economic-cultural types.

10 — Nomadic cattle-raisers and hunters in the savannahs of the hot belt (without agriculture), 11 — Semi-settled and semi-nomadic livestock breeders and farmers of the hot belt, 12 — Nomadic horse-breeders and hunters of the plains and prairies in the moderate belt (disappeared
in the mld-19th century), 13 — Semi-settled and semi-nomadic livestock-raisers and hunters of the taiga zone, 14 — Semi-settled reindeer-breeders and fishermen of the taiga zone, 15— Nomadic reindeer-breeders and hunters of the tundra and forest tundra.

II1. Agriculture ecomomic-cultural types with hunting, foodgathering and fishing, without livestock-herding or with very little herding.

18 — Semi-settled stick-and-hoe farmers and hunters of the hot belt, 17 — Settled stick-and-hoe farmers and fishermen of the hot belt, sub-types: a) maritime, b) continental.
1V. Agriculture and cattle-herding economic-cultural types.

18 — Settled stick-and-hoe farms of the hot belt, sub-types: a) with tropical shifting agriculture (milpa, ladang, chitemene), b) with intensive tropical irrigated and non-irrigated agriculture, ¢) highland tropical agriculture, 19 — Settled stick-and-hoe farmers of the arid zone with
irrigation agriculture, 20 — Settled stick-and-hoe farmers and forest hunters of the moderate zone (disappeared in the mld-19th century).

V. Developed economic-cultural types with plough cultivation.

21 — Settled plough cultivators of the hot belt, sub-types: a) with tropical shifting agriculture (milpa, ladang), b) with Intensive irrigation (Sawah agriculture) and non-irrigated agriculture, 22 — Settled plough-cultivators and nomadic herders of the arid zone (with irrigation), 23 — Set-
tled plough cultivators and nomadic herders of the warm belt, sub-types: a) western, with developed horticulture and garden culture, b) eastern with intensive land-cultivation, horticulture and garden culture, ¢) highland, 24 — Settled plough cultivators of the moderate belt,
sub-types: a) forest and forest-and-plain, b) taiga with subsidiary forest hunting, c) maritime with subsidiary fishing.

V1. Livestock-raising and land-cultivating economic-cultural types.

25 — Nomadic and semi-nomadic livestockrherders of the arid zone (hot and warm belts), sub-types a) deserts and savannahs, b) arid foothills and mountains, 26 — Nomadic and semi-nomadic livestock-herders of the arid zone (moderate belt), sub-types: a) deserts and plains, b) arid
foothills and mountains, ¢) high mountains, 27 — Semi-settled and semi-nomadic livestock-herders and farmers of the arid zone (warm and moderate belts), sub-types: a) plains, b) highlands.

VII. Transformed economic-cultural types.

28 — Nomadic sea fishermen and food-gatherers, 29 — Settled fishermen and livestock-herders of islands and sea coasts, 30 — Nomadic livestock-herders of the pampas.

VIII, |The present-day zones.

31 — The zone of highly developed commercial agriculture, 32 — The zone of highly developed commercial livestock-ranching, 33 — The 2one of highly developed tropical plantation agriculture, 34 — The zone with a predominantly urban, industrial population.
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Annexe a l'article A.N. Rakitnikov Geographia Polonica 40, 1979

Fig. 1. Types de régions agricoles en perspective.

| — Elevage a base de prairies naturelles. Terrains de peu d'étendue, dispersés parmi les espaces forestiers; 2a, 2b — Economie essentiellement
laitiere évoluant vers les formes les plus intensives de I'élevage. Prairies cultivées, prairies naturelles, plantes fourragéres. Pommes de terre, lin
sur sols relativement plus fertiles. Dans la partie occidentale de cette région (2a) les plantes sarclées ont une plus grande importance, l'agricul-
ture intensive, I'élevage des porcs plus développé que dans la partie orientale (2b); 3 — Les productions principales sont les mémes que dans la
région précédente, mais la part des céréales dans les emblavures est plus grande, les assolements moins intensifs, les surfaces occupées par les
prairies naturelles plus grandes; 4 — L'élevage et les cultures commercables ont une importance a peu prés égale. Assolement comprenant principale-
ment céréales et cultures sarclées industrielles (essentiellement betterave a sucre). Elevage basé sur la culture de plantes fourragéres. Grand
développement de I'engraissage du gros bétail. Elevage de porcs, aviculture; 5 — Types d'exploitations semblables a la région précédente, sauf
la culture de la betterave a sucre. Céréales, pommes de terre, chanvre, engraissage de gros bétail, élevage laitier, élevage de porcs; 6 — Agriculture
principalement céréaliere, emblavures de cultures intensives moins grandes. Elevage moins Intensif, superficie de prairies naturelles plus impor-
tante; 7 — Exploitations orientées principalement vers les cultures commercables. Assolement du type intensif. Céréales, plantes oléagineuses, cul-
tures fourragéres sarclées. Dans la partie méridionale de la région; viticulture, arboriculture fruitiére. Elevage basé sur les produits de l'agricul-
ture. Développement des réglons spécialisées en riziculture, en cultures maraicheres, fruitiéres, industrielles et fourragéres grace aux grands
travaux d'irrigation; D — Economie céréaliere (extensive), assolement a jacheére libre sur les terres non irriguées. Culture intensive de céréales,
plantes industrielles et fourragéres sur les terres irriguées. Elevage basé principalement sur les produits de I'agriculture. Grandes exploitations
d'engraissage de gros bétail, élevage de moutons a laine fine; 9 — Agriculture et élevage d'importance égaie. Culture de céréales; assolements
a Jachére libre. Surfaces considérables de prairies naturelles, ainsi que pouvant étre améliorées au moyen de drainage et de culture. Dévelop-
pement de I'élevage du gros bétail plutét vers la production de la viande, que vers la production laitiere (contrairement aux tendances des
périodes précédentes); 10— Exploitations principalement agricoles, céréaliéres de type extenslf. Assolements a Jachére libre. Production de viande de
boeuf et de mouton, de laine fine, basée sur les paturages naturales de la steppe. Perspectives d'intensification dépendant des travaux d'irrigation;
Il — zone marginale du territoire cultivé. Terres arables de peu d'étendue contigties aux vastes paturages. Elevage de moutons et de gros
bétail, culture des céréales et certaines plantes fourrageres; 12 — Elevage de moutons a base de paturages semi-désertiques. Les animaux passent
selon la saison d'un type de paturage a un autre. L'intensification de ce type d'exploitation a pour base la production sur les terres Irriguées
du fourrage pouvant compléter la pature, ainsi que l'engraissage’ {sur- les térres-cultivées des animaux élevés dans les régions semi-désertiques.
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30 T. A. Solovtsova

plans for individual agricultural enterprises and also for the registration of
lands by the State according to a classification which is uniform for the entire
country. In compiling land use maps methods of generalization that are used
in passing from larger to smaller scales are of great importance. Preference
should be given to those which produce the least distortion and offer the best
possibilities in terms of the identification of interdependence between the
nature of land use and the natural type of land. With regard to territories
where the land use allotments, above all those of arable land, are sufficiently

% s. A S ’_
/\\\\i‘ / -- ‘& R

T

>

) RN B34 03 Fde [0 B [Z7° [T
lHEJn l2;3 * 14 =15 @18 _ ccf17 //ffgg 19

Fig. 1. A Fragment of the Land Use Map
Tracts of lands over 500 ha in size with inclusions of other types of lands to the extent of up
to 5 per cent, 1 —arable land, 2 — pasture land and hay meadows, 3 — forests
Tracts with inclusions of other lands to the extent of from 5 to 25 per cent (total area of
tracts —over 500 ha, total area of inclusions —up to 100 ha), 4 — pastures and hay meadows
with inclusions of arable land, 5 — forests and open woodlands with inclusions of grasslands,
6 — forests with brushwood. Other lands, 7 — solonchaks, 8 — moss-and-lichen tundra (high hills)
Combinations of lands, 9 — tracts of arable land 25-75 ha in size which alternate with ravines
with overgrown slopes and gullies are used as grasslands and occupy up to 35 per cent of the
total area (the combination is characteristic of meadow-steppe near-valley landscapes in hilly
terrain), 10 — tracts of arable lands 25 to 50 ha in size, alternating with natural pasturelands,
to the extent of 40-50 per cent (the combination is characteristic of forest-steppe landscapes
with hilly rolling terrain), 11 —natural pastureland in valleys of large rivers, waterlogged, in
combination with brushwood and swamps, up to 50 per cent, 12 — natural pastureland in combi-
nation with forests (25-50 per cent) on valley slopes, 13 — natural pastureland in combination
with open woodland Allotments of arable lands in the foothills and mountainous areas, 14 — 50
to 10 ha in size, 15— 100 to 500 ha in size Lands occupied by, 16 — human settlements, 17— by
state shelter belts, 18 — irrigation networks, 19 — ravines and gullies used as grassland for forage
production
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large as for example in the steppe zone, a slight generalization of contours is
possible. In respect of territories where small contours of land use prevail it is
desirable to give land use combinations. As an example there is given the
legend of the land use map of the Altai Territory in Western Siberia whose
area cuts across various natural zones. Large tracts of land put to various
uses are shown by concrete contours. Characterization of arable land contains
in this case the indication of size of crop rotation fields. Territories where
land uses are identified with small contours and thus cannot be shown with
the given map scale have to be identified in their various combinations
(6 variants) together with their quantitative ratios and sizes of fields of arable
land within the identified contours. (See Fig. 1).

N4« M3 B2 24y [1s

Fig. 2. A fragment of the map ‘Sizes of alloiments of arable land’
14 —types of agricultural regions characterized by a different fragmentation of arable land
(for explanations see Table 1), 5—lands included in the state forestland

The available land statistics allows for giving some additional characteris-
tics of land put to various uses which can be of importance for the practice
of agriculture such as the degree of fragmentation of arable land. This map
shows the average size of arable fields, the number of the latter per 1,000 ha
of arable land, irregularity of contours of tracts of arable land and other
features. (See Fig. 2 and Table 1).

It is extremely important that characteristics of land use schemes should
be as complete as possible because this kind of map represents a cartographic
basis for maps of real agricultural land utilization.

As distinct from the land use maps, those of agricultural utilization of
land are compiled on the basis of state economic statistics pertaining to indi-
vidual agricultural enterprises. Besides use is made of materials of administra-
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TABLE 1. Fragmentation of Arable Lands in Collective and State Farms

Indices of Fragmentation

“ i LR a 42
=] - 5 o
P .3 g3fs B30 &5
Arable lands =2 £ EACR E. 5. % P g
C JERO Se8f 2832 g 3
of i £ g8ag 238 $s
agricultural enterprises o g s o 3 e £ 9 © 3. o °
8 & 5 - RERR pee Lo
o8 B <293 Eopl g E
S -
v« S aRT R - B -
< 22y eesinE Eai Az
1 —a single tract of land
containing fields included in
the crop rotation, fields are over less up to
rectangular in shape 200 than 5 5% 0 0
2 — several large tracts of
lands, mainly rectangular in
shape. Tracts contain fields up to
included in crop rotation 100-200 5-10 5074 0.5 0.5-2
3— one or several large
tracts of arable land of irre-
gular shape in combination
with small fields of various less
shape than 50 1040 5-15%, 1-2 0.2-0.5
4 — a large number of small
allotments of arable land of less a) 0.5-1
various shape than 25 40-60 15-70%; 2-3 b) 3-5

tive bodies, of data obtained in the course of surveys of typical farms which
have been established on various types of soils and in various types of agri-
cultural regions.

The maps of land utilization for agricultural purposes show the uses to
which arable land and natural grassland are put in individual agricultural
enterprises. Characterization of arable land is based on data regarding the
ratios of land under various crops in rotations, regarding the use of fallow,
fertilizers, land reclamation, peculiarities of agrotechnics, and so on.

As a result of processing primary data (many of them for a number of
years), compiling a series of auxiliary collation maps and sketch maps and
their generalization, there emerges a definite system of arable land utilization
which is reflected in the legend.

Natural grassland is characterized on the maps of agricultural utilization
of land according to its predominant use either for hay or grazing, and also to
kinds of livestock, seasonal utilization and water supply availability. As an
example the legend of the map of the territory of Northern Kazakhstan is given.
(see Annexe 1). This is the main area of virgin soil reclamation, where this
process has started only comparatively recently. The area is sparsely populated
and the structure of production there is relatively simple. Only four types of
arable land utilization can be identified in the area. Their specific features
(crop patterns, crop sequences, agrotechnics) find reflection either in the peculi-
arities of the soil cover (for example soils of different mechanical composition
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Fig. 4. The Map of Types of Livestock Raising (Northern Kazakhstan)
Types ot livestock raising

Stallewvpyatstare feedigy: 1 — stall-feeding period lasting over half a year for cattle and about a year for sheep. In the period of stall-
feeding the main ingredients of livestock ration are crop products, silage, straw, hay and grain by-products for cattle; hay, straw, silage, grain
and grain by-products for sheep. Animals are grazed on natural pasture and on stubble. Milk cows are also grazed on areas sown to forage crops
and their ration is supplemented by grain and silage.

Pastureesenmutaiiall feeding (pasture period lasting over half a year for sheep and about half a year for cattle): 2a —grazing on natural pasture
and on stubble, When cattle is stall-fed the main ingredients of a ration comsist of crop products, silage, straw, grain and grain by-products
with hay from native pasture making up a considerable share; for sheep hay from natural pastures with crop products (sllage, grein and grain
by-products) making up a considerable share, 2b — grazing on natural pasture: When animals are stall-fed thelr ration Includes mainly hay frem
natural pastures with crop products (silage, straw, grain and grain by-prodiucts) making up a considerable share, 2¢ —@razing on natural pastures.
When animals are stall-fed hay from natural pasture makes up a domimant share of their ratien. The share of crop products Is imeensiderable.

Pasture feeding. Sheep are maintained mainly on pastures while cattle —on pastures and in stalls, animals are grazed on Ratural pastures, 3a—
when animals are stall-fed their ration is dominated by cfop produsts with hay from natural pastures making up a considerable share, 3b = When
animals are stall-fed hay from natural pastures makes a dominant share of their ration with a considerable ameount of crop preduets, 3¢ —when
animals are stall-fed hay from natural pastures makes up a dominant share of thelr Fation while that of cFop produets Is inconsiderable. Farms using
pastures beyond their land utilization schemes, 4—lands for summer grazing of ecattle and Wwinter grazing of herses, Included In the state weed-
land fund; 5—lands of state fund amd state farms (URiRg tneiF own pastures 9 & Very small extent) vsed for summer grazing of liNeuierk.

Orientations of seasonal livestock movement, 8 — young ecattle, 7—sheep, 8 — horses
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Fig. 3. The Diagrammatic Map of Land Utilization in the Desert Zone of the

Kustanai Region

Legend

Natural grassland

(1) Hay meadows mown annually. Livestock is grazed on fog

Pastures used for sheep grazing

Grazing season

(2) In spring and the beginning of summer
(3) In spring and summer

(4) In autumn

(5) In spring, summer and autumn

(6) In warm seasons but not each year

(7) In winter

Watering places
Lakes before drying up or salinization
Rivers, wells, ponds
Rivers, wells
Rivers, wells
Water specially delivered
Snow
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GEOGRAPHIA POLONICA 40, 1979

THE TERRITORIAL ORGANIZATION OF AGRICULTURE IN THE
URALSK PROVINCE

A. Yu. PARFENOVA

Teachers’ Training College, Uralsk, USSR

TYPES OF AGRICULTURAL ENTERPRISES AND REGIONS

The typological classification of agriculture includes the elaboration of the
production types of agricultural enterprises, the combination of which forms
agricultural regions. The typological classification of collective and state farms
is built upon the basis of the identification of production specialisation, farming
methods which are identified on the basis of working up mass statistics data,
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Fig. 1. Production types of collective and state farms
1 — Grain farming and beef-and-dairy cattle raising, 1a — with pig breeding, 2 — Grain farming
and beef-cattle raising, 3 — Grain farming, fine-fleece sheep breeding and beef cattle raising,
4 — Fine-fleece sheep breeding, beef-cattle raising and grain farming, 5 — Beef-cattle raising
and grain farming, 6 — Fine-fleece sheep breeding and beef-cattle raising, 6a — with horse
breeding, 7 — Fine-fleece sheep breeding and horse breeding, 8 — Semi-fine-wooled sheep
breeding and beef-cattle raising, 9 - Coarse-wooled (astrakhan) and semi-fine-wooled sheep
breeding, beef-cattle raising, 10 — Semi-fine-wooled sheep breeding, 11 — Dairy-and-beef cattle
raising, vegetable and fruit growing, 12 — Cattle fattening, 13 — Pig fattening, 14 — Pedigree
cattle breeding, 15 — Pedigree sheep breeding state farms, 16 — Poultry factory, 17 — Ex-
perimental hop growing for the long-term use of the Guriev province
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Agriculture in the Uralsk Province 49

regions, there were used technical and economic indices which reflect the
methods of farming and also the special features of territorial organisation.

The differentiation in systems of farming in the modern holdings is poorly
expressed. Crop rotation with high proportion of cereals with other cultivated
crops, mainly maize for silage and perennial grasses are characteristic with
a large part of areas laying bare fallow.

In the methods of livestock breeding and the organisation of the fodder
basis territorial differences are much more considerable, especially where the
steppe zone changes over into the semidesert and desert zones. In the subzone
of the moderately arid steppe and in the northern part of the arid steppe
livestock breeding is primarily based on field fodder production, when 60-70
per cent of stall fodder is produced by local farming. Concentrated fodder is
the most important. In the grazing period, owing to the poor supply of native
grazing lands, the livestock are given additional, green fodder.

In the semidesert and desert zones livestock breeding is primarily based on
pasture resources. Hay from natural hayfields predominates in the composition
of the stall fodder, and the proportion of concentrated, mainly purchased fodder
is considerably lower.

The system of farming and the differences in the methods of animal bre-
eding depend markedly on the degree of intensity of agriculture where farming
changes from sheep and cattle breeding to sheep and cattle breeding-grain
growing and grain-and-stock raising types of holdings.

In the semidesert and desert zones where there is a predominance of cattle
breeding on grazing on natural pasture, its cost is 10—20 roubles of the basic
production fund and from 5 to 15 roubles of all the production inputs per

Fig. 2. Agricultural regions
1 — Grain farming, beef-and-dairy cattle raising and pig breeding, 2 — Grain farming, beef-
-and-dairy cattle raising, 3 — Grain farming, fine-fleece sheep breeding and beef-cattle raising,
4 — Fine-fleece sheep breeding, beef-cattle raising and grain farming, 5a — Fine-fleece sheep-
-breeding and beef-cattle raising, 5b — Fine fleece sheep breeding and beef-cattle raising with
horse breeding, 6 — Semi-fine-wooled and coarse-wooled (astrakhan) sheep breeding, beef-cattie
raising, 7 — Semi-fine-wooled sheep breeding

4 Geographia Polonica



TABLE 1. Basic statistical indices for agricultural regions of the Uralsk Province (1970-1971)

Inpttiperic ot Share of individual branches of commercial : Labour input per worker
Share agricultural land production Heads of Native oSSt o
Agricultural of —— = cattle grazing lands principal
reg10n§ and ‘arables frorn labour grain o e ;trl):: sheep pig horse ;;;ralg(:i(i :: ‘::;‘rc:te:;ed agricultural means 'of
subregions in total ~ main inputs CrOP o eding breed. Preed- breed: breed- ] lands (ha) production
R funds (mandays) Erowing g bre fagk BinY « g tural land (in ha) (1,000
(roubles) e roubles)
Region 1 59,0 103.0 3.6 45.0 31,0 125 3.0 125 — 10.6 3.9 43.6 4.8
Region 2 56.0 60.8 1.8 56.2 28.9 6.4 78 46 — 8.7 4.9 72.6 5.4
Region 3 31.0 51.0 0.9 47.7 21.0 30 240 10 — 6.1 11.3 144.7 5.0
Region 4 18.0 26.8 0.9 25.3 26.4 06 485 03 — 5.6 14.6 184.0 4.5
Region 5§ 6.0 17.9 0.4 43 30.2 03 541 — 5.4 59 15.7 401.1 52
Subregion 5a 8.0 23.8 0.5 4.4 327 0.3 525 — 2.8 6.3 14.7 271.2 54
Subregion 5b 3.0 11.5 0.4 0.3 23.6 0.1 580 — 105 5.5 17.6 369.0 4.8
Region 6 2.8 14.0 0.6 2.2 23.8 02 602 — 300 4.8 20.4 301.1 4.2
Region 7 6.0 18.0 0.6 9.9 10.3 0.1 696 — — 6.4 14.6 264.5 5.6
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TABLE 2. Productivity, production inputs and the cost-in the principal types of agricultural production

Grain crops Beef-cattle raising Sheep breeding
Average a Prosis Cosf o.fl i Average Cost of  Average 2 :
Zones, subzoncs, Grain _A“ COSt, of annual | i ity INPUStt pnual 1 quintal annual wool OSt_ S
regions yield inputs 1 quintal gain in inputs per of per head weight of weight yield from 1 quintal
(per ha) per ha of grain weight head of weight  of cattle gain gain one sheep of wool
(roubles) (roubles) (kg) cattle gained (roubles) (kg) (roubles) (kg) (roubles)
& : = (roubles) (roubles) B
Steppe zone
Subzone of moderately-arid steppe with dark chestnut soils
In various natural regions
(from-to) 7.0-11.4 46-56 4.6-5.8 91200 147271 113-160  23-34 4-10 61-75 2.9-3.¢ 382-514
On average according to sub-
zone 10.5 54.0 5.6 170 212 123 25 8.0 71 34 412
Subzone of arid steppe with chestnut soils
In different natural regions
(from-to) 5.1-7.0  35-55 5.9-8.5 57-120 96-120 101-166  20-23 6-11 31-91 2.6-3.6 345-382
On average according to
subzone 6.2 45 7.2 100 109 110 22 9 49 3.3 366
Zone of secmidesert with light chestnut soils
In different natural regions
(from-to) 1.6-2.9 30-34 7.4-16.5 78-121 99-139 100-135  15-22 5-7 49-56 2.6-4.0 337-374
On averageaccordingtozone 2.4 32 11.5 98 113 114 19 6 52 34 337
Desert zone with brown soils
In different natural regions
(from-to) 0.8 24 10.2 98-100 91-115 92-115 14-23 4-7 51-68 3.0-3.2 318-446
On average according to
Zone 0.8 24 10.2 99 95 100 20 8 54 3 854
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Agricultural zoning in the Odessa Province 57

(5) Generalization of farms into one production type was made according to
their orientation of specialization.

Farms of 18 production subtypes united into 3 types were distinguished.
Among them 11 types of crop-livestock production type, 4 subtypes of livestock-
-crop production type, and 3 subtypes of livestock production type (see Legend
to the Map 1).
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Fig. 1. The Northern Microzone. Farm types
I. Crop-growing and livestock-breeding type.

Subtypes:
1 — Grain and sugar beet with sunflower, beef and dairy cattle supplemented with pig breeding,
2 — Grain and oil seeds with sugar beet, beef and dairy cattle supplemented with pig breeding,
3 — Sugar beet and grain with sunflower, beef and dairy cattle supplemented with pig
breeding (poultry raising), 4 — Sugar beet and grain with fruit orchards (vegetable growing),
beef and dairy cattle supplemented with pig breeding, 5 — Dairy and vegetable farming,
6 — Vegetable and fruit with viticulture, beef and dairy cattle, 7 — Viticulture and fruit
orchards with grain, beef and dairy cattle, 8 — Grain and sunflower with viticulture, beef and
dairy cattle supplemented with pig breeding (sheep breeding), 9 — Viticulture and vegetable
farming with grain and sunflower, beef and dairy cattle supplemented with pig breeding
(poultry raising), 10 — Viticulture and grain farming with sunflower, beef and dairy cattle

supplemented with pig breeding (sheep breeding), 11 — Rice growing
I1. Livestock-breeding and crop-growing type.

Subtypes:
12 — Beef and dairy cattle supplemented with pig breeding (poultry raising), sheep breeding,
grain, sugar beet and sunflower, 13 — Dairy farming and sheep breeding, 14 — Beef and dairy
cattle with pig breeding (poultry raising), sheep breeding, grain and sunflower and viticulture,

15 — Poultry raising supplemented with beef and dairy cattle, grain farming
III. Livestock-breeding type.

Subtypes:
16 — Beef cattle supplemented with pig breeding, sugar beet, grain and sunflower, 17 — Pig
breeding supplemented with beef and dairy cattle, sugar beet and grain, 18 — Pig and sheep

breeding with beef cattle, grain farming
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TABLE 1. The Structure of the Commercial Production of the Agricultural Microzones of the Odessa Region 1971-1975 (%)

Crop growing Animal husbandry

iy sugar e ' cattle breeding
zones grain sunflower vegetable fruits grapes others total ———— DS sheep poultry other total

beet meat milk
1 17.67 19.01 7.05 2.24 1.87 0.63 6.12 54.59 15.80 14.32 12.94 0.09 0.71 1.51 45.41
1 17.54 5.01 9.20 1.52 1.59 2.63 6.49 4398 13.53 14.43 11.40 0.26 3.76 12.64 56.02
111 8.07 —_ 2.61 26.81 2.66 6.13 10.02 56.30 9.67 18.33 5.32 0.15 4.55 5.68 43.70
1v 19.45 — 9.51 5.02 2.11 14.28 4.15 54.53 11.56 14.83 13.82 —_ 1.16 4.10 45.47
v 15.71 — 7.06 12.41 2.09 14.81 1.70 53.78 11.77 12.11 14.46 1.36 1.56 4.96 46.22
VI 15.56 — 8.12 1.34 1.41 7.99 2.96 37.38 12.53 14.03 24.71 2.34 1.23 7.78 62.62

0%U3SI3IS ‘A 'S ‘Dinuunydoiiaog g Y ‘1awo
L L (¢ P

09

(L0 4\ B |

\



Agricultural zoning in the Odessa Province 61

1) N

Tl Cuyalnitskiy
Liman :
Kuchurganskiy, s B

Do Liman

% Odessal; #0755

Fig 3. Physico-geographical zoning of the Odessa Region
I — forest-steppe zone, II — northern steppe subzone, III — southern steppe subzone, 1.0 —
average annual precipitation, 3200 — mean daily temperature sum for the period when average
daily temperature is above 10°C

The zonal and regional differences are quite convincingly shown on the
physico-geographical map by the isograms of two climatic indices particularly
important for agriculture. They are, the sums of active temperatures for the
period when the average daily temperature is above +10°C and G. T. Seli-
vanov's hydrothermic factor.

The sums of active temperatures for the whole growing season vary from
2900-3000° in the forest-steppe zone, 3200-3400° in the northern steppe subzone
and 3400-3600° in the southern steppe subzone.
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Fig. 1. Fragment of the small-scale map of agricultural land utilization
1 — Large massifs of arable land. Cultivation of grain crops with wheat prevalent, combined
with perennial grasses and small amount of maize for silage. Bare fallow (up to 15-20 per cent
of the arables) is practised, combined with a system of anti erosion measures. 1a — The same,
but with sunflower: cultivation in the crop rotation, with a smaller share of fallow land.
2 — Large massifs of arable land including groves of trees. Cultivation of grain crops with
spring wteat prevalent combined with perennial grasses, and maize for silage. Bare fallow
land (up to 10-15 per cent) is applicd. On soils with an easy mechanic composition an anti-
-erosion crop rotation is practised. 2a — The same selection of crops, but combined with
sugar-beet grown in special crop rotations. 3 — Massifs of arable land including groves of trees
and pastures in the lake lowlands. Cultivation of grain crops with spring wheat prevalent
combined with fodder crops. Small areas of bare fallow land (up to 10 per cent). 4 — Arable
land, alternating with massifs of forests and pastures along the valleys and ravines. Spring
grain crops predominate in the crop composition, combined with winter grain and fodder crops.
Small amount of fibre-flax crops is found. Bare fallows are used mainly as the forerunners
of winter crops (winter rye). The area sown to perennial grasses increases on the relatively
steep slopes. 5 — Small areas of arable land (up to 50 hectares) combined with pastures and
hayfields and forest massifs. The arable lands are used for grain and fodder crops. § — Meadow
hayfields alternating with pastures. Primarily cattle grazing. 7 — Pastures and hayfields mixed
with groves of trees. Cattle and sheep grazing with selective haymowing. 8 — Primarily spring
and autumn pastures. Sheep, and partly cattle, grazing. All-year-round pastures for camels and
horses. 9 — Forests of economic significance. 10 — Marshes.

with the wide use of bare fallow. All this brings about relatively slight diffe-
rences in the degree of intensity of agricultural production.

Therefore the changes in the combinations of branches of farming and stock
raising, and consequently in the specialisation of agriculture, are closely linked
with the ratios of arable land to pastures, which depend on the specific featu-
res of the landscape of the territory and on the establishment of inter-farm
organization of land exploitation. On the basis of the generalised stable com-
binations of the main forms of agricultural land utilization, groups of enterpri-
ses with similar features of territorial organisation have been identified. These
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are commonly called types of organisation of territory in the Soviet economic
geography literature (Fig. 2).

A system of statistical indices characterising specialisation, farming methods,
production intensity, as well as additional materials obtained from special stu-
dies of typical holdings form the basis for the classification of production types
of agricultural enterprises. In order to select representative indices characteri-
sing the regional peculiarities of agriculture a preliminary evaluation of the
initial statistical information was made with the help of mathematical statistics
and factor analysis methods (V. M. Zhukovskaya, V. G. Kryuchkov, I. M. Kuzina
1975; V. G. Kryuchkov 1976).

The peculiarity of the localisation of the principal production types and
subtypes of agricultural enterprises is the following (Fig. 3). In the main part of

Fig. 2. Types of organisation of territory
A. Developed farming areas on the plains. Agriculture is developed primarily based on the
arable land utilization in the arid steppe zone (type 1, 2) steppe zone (4) and forest-steppe zone
(7, 8, 9). In the steppe zone agriculture is based on the arable land utilization combined with
pastures and hayfields on the eroded terraces of the hollows of the ancient valley (Types 3, 5)
and of the water-meadows (6).
B. Agricultural production is based on ploughed up land of the foothill plains combined with
the pasture forage of the foothills. Agriculture is based on the utilization of the arables of the
forest-steppe foothills and the pastures of the Salair mountain-ridge (types 10, 11). Agriculture
is based on the utilization of the foothill steppe. the steep hilly slopes, foothills and the low
mountains of the Altai (types 12, 13, 14).
C. The mountain-forest territories with selective agricultural and farming development. Agri-
culture is based on the utilization of the forest-steppe areas of the low mountains (type 15)
and of the forest-taiga low mountains (type 16), and also combined with forest steppe and
forest low mountains and mid-mountain areas (type 17, 18).. Agriculture is based on utilization
of the agricultural lands of the steppe hollows between the mountains and of the mid-mountain
areas (types 19, 20). Agriculture is based on the lands of the desert hollows between the
mountains and the high mountain areas (types 21, 22, 23).
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the developed agricultural area of the steppe and forest-steppe zones, where
arable land takes up more than half of the overall area, enterprises of the
grain-livestock type predominate, including various sub-types characterising
the development of subsidiary branches of crop growing or livestock breeding.
Sheep breeding as a subsidiary branch is common in the subzone of arid steppe,
and pig breeding in the forest-steppe. Sugar-beet growing is developed in
areas with relatively more favourable agro-climatic conditions near the sugar
plants.

In the developed agricultural areas of the arid-steppe zone sunflower cul-
tivation is widespread, the commercial significance of which approaches the
level of grain growing in a number of enterprises, especially in years when
there is insufficient moisture. In less developed farming areas with large re-
sources of pasture forage sheep breeding is growing in importance, and in some
places it is becoming the basic element of the production type. In extremely dry
years the drop in grain crop yield led to a substantial decrease in the share of
grain in the composition of the entire commercial production of agriculture, as
compared with ordinary years when moisture conditions were better.

i ’\,LM‘.

A
(.1’_‘

Ja

Fig. 3. Production types of agricultural enterprises
A. Grain crop growing with livestock raising. 1 — Grain crop growing, dairy-and-beef cattle
raising, la — with sheep breeding, 1b — with pig breeding. 2 — Grain crop and sugar beet
growing, dairy-and-beef cattle raising. 3 — Grain crop and sunflower growing, dairy-and-beef
cattle raising, 3a — with sheep breeding. 4. Grain crop growing, fine-wool sheep and dairy-and-
beef cattle raising.
B. Livestock raising with grain crop growing. 5 — Dairy-and-beef cattle raising, grain crop
growing, 5a with flax growing and pig breeding. 6 — Fine~wool sheep breeding and dairy-and-
beef cattle raising, grain crop growing.
C. Livestock raising dominant. 7 — Pig and dairy-and-beef cattle raising. 8 — Beef cattle
breeding (fattening sovkhozes). 9 — Poultry and dairy-and-beef cattle raising. 10 — Beef-and-
dairy cattle raising. 11 — Beef-and-dairy and beef cattle raising, sheep and maral deer breeding.
12 — Mutton-and-wool sheep raising, beef-and-dairy or beef cattle raising. 13 — Mutton-and-wool
sheep raising and fine-wool goat breeding, 13a with yak breeding. 14 — Fur animals breeding.
15 — Beekeeping. 16 — Poultry farms.
D. Other types. 17 — Vegetable growing. 18 — Fruit growing. 19 — State forest lands.
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Coming closer to the foothill-mountain areas the commercial significance of
grain growing falls sharply, and livestoock breeding branches serve as the
basis for the formation of production types. On the collective and state farms
situated at the junction of the foothill plains and the steeply-sloping, low-hilly
terrain, where arable land occupies less than one-fifth of all the agricultural
land, grain growing is usually an important subsidiary branch.

In the belt of low mountains, where subsidiary farming is developed, lives-
tock breeding predominates. Sheep breeding increases in importance with the
change-over to the mid-mountain areas where farming possibilities are smaller,
and there is more xerophyte grass in the low belts of the mountains and in the
hollows between the mountains.

Cattle-sheep raising and sheep-cattle raising types of enterprises predomina-
te in the mid-mountain areas. Siberian maral and deer breeding has also beco-
me common as a subsidiary branch in the larch forest areas.

In the high mountain belt where livestock breeding is primarily based on
the pasture resources of the territory, sheep breeding serves as the basis for
the foundation of production types of enterprise and goat and yak breeding are
being developed as subsidiary branches.

The boundaries of agricultural regions, which perform definite economic
functions in the system of the territorial division of labour, serve as clearly

Fig. 4. Agricultural regions
I — Grain growing, sunflower cultivation, dairy-and-beef cattle, sheep breeding. II — Grain
growing, sheep breeding, dairy-and-beef cattle raising. III — Grain growing, dairy-and-beef cattle
raising. Subregion Illa — Grain growing, sugar-beet raising, cattle and pig breeding. IV — Vege-
table, potato and grain growing, dairy cattle raising and poultry farming. V — Grain growing,
sugar-beet raising, pig breeding, poultry farming. VI — Dairy-and-beef cattle raising and grain
growing. VII — Beef-and-dairy cattle raising. Subregion VIla — Beef-and-dairy cattle raising,
sheep and maral breeding. VIII — Sheep breeding and beef-and-dairy cattle raising. IX — Sheep

breeding, goat and yak breeding.
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TABLE 1. Basic indices for agricultural regions (1969)

Producti- : Produce
Agricul- on expen- Share of products of individual branchcs in total commercial Share of Share of it
tural Share diture produce (%) crops in sown  animals in Average ;)er calplt‘a
regions o'f arables DCRAINNAT e area (%) stock grains olipcprand
and mlat:(tjal of agri- Sheep — — for e
subregi- cultural . Sun- Sugar Cattle Pig bree- Poult 1961-1969 .
orlsg area (%) lands Gin flower bfet raising (lj)‘ree- fling raisinrg Tofal Wheat Cattle  Sheep & Milk
(roubles) ing grains carcass
1 65 62 31 7 — 36 13 2 0 73 65 56 35 42 1.2 10
11 63 75 41 1 — 22 20 2 1 75 64 41 47 56 1.2 8
111 61 74 41 - 4 37 3 4 1 78 69 74 10 55 1.3 11
v 52 149 16 18¢ 2 26 — — 19 66 48 90 — 30 1.0 11
v 52 90 28 — 5 36 1 10 5 71 57 75 2 45 1.5 11
VI 28 72 18 — 1 62 — 0 — 58 34 88 — 23 1.0 14
VII 15 50 5 —_— — 69 5 — — 59 17 72 13 16 1.1 15
VIla 5 52 1 —_ — 63 13 — — 41 3 67 22 4 1.0 11
VIII 6 38 0 — — 34 47 — — 51 7 26 63 8 1.7 5
1X 0 29 0 — — 20° 70¢ — — — — P 70¢ 0 23 0

? Vegetable growing
b Including yaks
¢ Including goats
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in its social attributes, correspond to the types of agriculture in our country.
Moreover, the term ‘incipient’ itself obviously needs to be defined more prec-
isely.

Deviations from the model were determined by the following formula
(R. Szczesny 1976),

—_—

n
So = ,\W(akl—all),
j=1
where So is the distance between the code of the given area and the model
code, n — consecutive series of the variables coded in the classes of the world
scale, aki1 — the value of the j-index of the model, ali — the value of the j-index
of the given area.

In accordance with the method, each administrative unit is related to any
agricultural model type if its indices do not deviate from this model by more
than 10 variances. Areas where the variables deviate from the theoretical
models by more than 10, are characterised by an intermediate or combined
type of agriculture, and in type-forming those models from which deviation
(So) was the least were examined. The models, the total deviations from which
exceeded the established threshold more than twofold, were not dealt with.

Fig. 1. Types of agriculture of the USSR (according to the methods of the IGU Com-
mission on Agricultural Typology)
Smm — Mixed agriculture

Sce — Agriculture specialised in grain crop growing

Sll — Extensive livestock breeding with subsidiary crop growing

Srr — Specialised livestock grazing

Ste — Agriculture specialised in cotton growing and other technical crops on the basis of

artificial irrigation
Smc — Mixed agriculture with crop growing prevalent
Stt — Agriculture specialised in tea growing
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The analysis conducted made it possible to identify 15 types of agriculture
in the USSR, which are presented in Map 1. As the research was conducted on
the level of comparatively large administrative units, provinces and individual
republics, i.e., territories which are not internally uniform in their natural and
economic conditions and type of agriculture, there were obtained characteristics
which included features of several models of world agriculture. It is partly
for this reason that types of agriculture specialized in vegetable and fruit gro-
wing, and some others of which narrower territorial localization is typical,
were not reflected in our classification.

A certain approximation of the territorial distribution boundaries of some
types of agriculture in this paper does depend on the use of indices for only one
year. This applies above all to the arid territories of the Soviet Union where the
indices of the volume and structure of agricultural production vary greatly from
year to year, depending on meteorological conditions.

The formalized characteristics of the types obtained in the form of indices
of classes of agricultural attributes are given in Table 1. Moreover, the mean
limits of the changes of variables in individual areas relating to the given type
are indicated. Table 2 shows the values of the deviations of territorial units
relating to the corresponding type models.

TABLE 1. The extent of the deviations in the types of agriculture of the USSR from the models
of the world classification

Modcls of the
world classifica-
tion Smm Sme Scc Shl Ste St
T_\ pcs
of agriculture of USSR

Smm | 8-10

2 11-12
Smm/Smc 8-12 8-12
Smc 9
Scc 8-10
Scc/Sme 12 11
Smm/Scc 11-12 13-15
SHl/Scc 15-17 12
Si 8
Sil/Smm 15 1
SI1/Srr 12-14 16-18
Sli/Stc 16-18 17-19
Ste 14-16
Stt 14
Smm /Sl J

oC
oo

As can be seen from Table 2, the degrees of deviations, which considerably
exceed the limit envisaged by the method, are to be found in those mixed ty-
pes which are characterised by models of highly specialised agriculture —Scc
(Socialized agriculture specialized in grain crop growing), Stc (Socialized agri-
culture specialized in cotton growing), and Srr (Specialized livestock grazing).
This fact demonstrates that high specialization is not really typical of the ma-
jority of holdings (in the given case collective farms) in the Soviet Union.
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TABLE 2. Formalized characteristics of the types of agriculture in the USSR

Type of

Typological codes
agriculture

2-3,2,4,3-4,1,4,3 X
1 | 000555 3335333334433 b1-3:3.34,34,12
Smm 2243142
2 0005555 S a3 13,344,122

2-3,2,4,3-4,1,4,2-3

Smm/Smc 0005555 7333443 , 3-4,2-3,2-3,2

: 3,2,4,3,1,4,3

Smc 0005555 33332443 1-2,1,3,2,2,3

2 1-2, 1,4, 1-2, 1, 4, 1-2

Scc 0005555 5133434 d4ia 134221
2,1,4,3, 1,42

Sce/Sme 0005555 .,,,,44,11.3.212

g 2,1,4,1-3,1,4,2 g

Smm [Sce 0005555 3353333443 1,1-3,4,3-4,34,1

- 1,1,4,1,1, 4,1

Sl /Scc 0005555 1|44441144.23’?l

S - 1,2,4,1-3,1-3,4, 1-2 A% 424

SH 0005555 1.1,.2-3,23.4, 4.1 1 4, 1
- Sp B e B R O

SI1/Smm 0005555 35535743 1452551

ot A 1,1,4,1,1,4,1

Sil/Srr 0005555 Il‘344115|445451

S 2,2,4,34,4, 4,1

Sll/Ste 0005555 ~,31551..I53—43“*
2-3,1,5,5,5,4,1-2

Ste 0005555 ,‘,111(<,311\<s|115

: 3,2,4,4,3,4,2

Stt 0008858 FxrrrTEashNLL4

. 2,1,4,2,1,4,2

Smm /Sl 0005555 37333 4 4_Il L s AR

Usually, on the basis of different types of lands and of technological and other
conditions, several main branches of agriculture are combined in one and the
same economy. Consequently, the variables in Table 2 show indirectly that
models suggested for the Soviet Union insufficiently reflect the peculiarities of
large agricultural enterprises.

The type of agriculture Smm, i.e., socialized mixed agriculture, is typical
of the northern half of the European USSR, which is located in the soddy-po-
dzolic soil zone. A number of its indices testify to the prevalent role of lives-
tock breeding. The most similar to the model Smm are the attributes of the
agriculture in the western parts of the forest zones within the boundaries of
the Baltic republics, Byelorussia and the north-western Ukraine and also for
the territories adjoining the major industrial centres — Moscow and Leningrad.
Agriculture in these regions and in the regions located more eastward differ
in the comparatively high indices for the degree of intensity, in particular,
inputs of mechanical power, chemical fertilization, the density of cattle popula-
tion, and others.
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Fig. 2. Types of agriculture of the USSR

Total indices of the degree of intensity

Index Typological code agriculture crop livestock
as a whole growing breeding
2 3 4 s

I=-1
-2
I—3
I—4
I—5
-1

I. Mixed agriculture with livestock breeding prevalent

Intensive livestock breeding (beef and dairy cattle, pigs) and crop growing
(potatoes, food grains, meadow cultivation)

2254143

3333443 123441 23 28 1.5
Dairy and beef cattle breeding and flax growing

2143142

W l”“.!—l 24 28 0.1
Dairy and beef cattle breeding, pig breeding and grain growing

2143142

T 124401 24 25 1.0
Dairy and beef cattle breeding, non-agricultural industries

2152142

T 1,5-4,2551 21 23 04
Dairy and beef cattle breeding, developed grain growing

2141142

T 1,234 22 22 08

II. Mixed agriculture with crop growing prevalent

Sugar-beet growing, grain growing, and intensive dairy and beef cattle breeding

32440143

ETToTTe) 1,1-2,4332 31 3.0 20

http://rcin.org.pl
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-2

-3
-
-5
In—s
1 —1
-2
V—1
V-2
V3
Vil =1
VII=—12-

2 3 4 H

Grain growing, sunflower production, dairy and beef cattle breeding
2143143
3333443

Grain growing, production of industrial crops and dairy and beef cattle
breeding

2143142

11433,1-2 28 26 30

35643 11,3-4,222 2.7 7 2.0
Grain growing and dairy and beef cattle breeding

214,233,142

— 1,2-1,4331 24 24 13

Production of industrial crops, frult-growing, grain crop growing, dairy and
beef cattle breeding

3144,1-2,43
3333443
Grain growing, production of industrial crops, dalry and beef cattle breeding
and sheep breeding

214142

2233442

111. Agriculture specialised in grain growing

1-2,13322 32 31 3.0

133331 22 23 0.7

Grain growing, dairy and beef cattle breeding

2141142

203 14 22 22 1.0
Grain growing, beef and dairy cattle breeding

1141141

ml.’-’.‘”l 18 2.0 04

IV. Graln growing and livestock breeding and livestock grazing

1141141
11444401

IV. Grain growlng and livestock breeding and livestock grazing
V. Livestock grazing with subsidiary crop growing

1434232231 18 20 0.25

Sheep-breeding, beef and dairy cattle breeding, grain growing with subsidiary
irrigated crop growing
1243342

m 154441 22 6 04
Sheep-breeding, beef and dairy cattle breeding and grain growing
1141142

m 144441 1.8 20 05
Beef and dalry cattle breeding, sheep breeding, grain growing

1141141

115401 154441 14 18 02

VI. Livestock grazing (sheep breeding, beef-cattle breeding)

1200001
1340

VII. Cotton growing and other intensive branches of farming on the basis of
artificial irrigation

Agriculture prevalently specialised in cotton growing

151550 06 - 02

3155542
3333553
Cotton growing and sheep grazing
2155541

S 32 43 02
2233552 A

332118 38 45 07

http://rcin.org.pl
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Agriculture prevalently specialised in the production of perennial sub-
tropical crops

53 29
IX. Mountain livestock breeding in the Caucasus

43343
—————3333,1-2 27 3.2 1.0
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DERIVATION OF THE INDICES

The third version of this typology specifies 27 indices grouped in four broad
categories. Three indices (15, 16 and 17) are repeated, so that there are in fact
24 separate measurements. The four broad categories are those of (1) Social
Attributes, (2) Operational Attributes, (3) Production Attributes, and (4) Struc-
tural Characteristics (Kostrowicki, 1976). Derivation for Canadian agriculture
was based on the 253 Agricultural Census Divisions of the 1971 Census of Agri-
culture; 1971 was also the base year for data. Considerable variation existed in
respect of (1) availability of data, as specified in the schema, (2) in the resultant
range of conditions compared to those specified at the global scale, and, (3) in
the impact, therefore, of specific variables on the resultant agricultural types.

TABLE 1. Percentage Occurrence of Canadian Agricultural Areas (Census Divisions) by Class
as Specified in Typology Scheme

CLASSES

VARIABLES (Indices) 1 2 3 4 5
1. Tenure-Traditional 100 — — — =
2. Tenure-Servile 100 — — — —
3. Tenure-Individual — — — — 100
4. Tenure-State 100 — — — ==
5. Size/Person 90 10 — — —
6. Size;Land Area <1 6 68 25 1
7. Size/Gross Output 1 22 77 — —
8. Labour/Area 50 47 2 1 —_
9. Animal Power 100 — — —- —
10. Mechanical Power — — —_ — 100
11. Fertilizer 12 32 32 17 7

12. Irrigation 93 4 2 1
13. Cropping Intensity — — 10 90 —
14. Livestock Intensity 12 27 48 10 3
15/15a G.A.O./Area 2 35 49 13 1
16/16a G.A.O./Person — 1 6 28 65
17/17a G.A.O./Commercial — — — — 100
18. C.A.O./Area <1 20.5 41 37 1
19. Perennial Crops 99 1 — — —
20. Grassland 38 54 6 2 <1
21. Food crops 75 16 6 3 —_
22. % G.A.O. Livestock 10 19 38 28 5
23. 9% C.A.O. Livestock 13 17 4] 25 4
24. Industrial Crops 04 6 — — —

The variables (indices) are discussed here according to the four attribute groups.
A Table (1) has been constructed which gives a crude indication of the variable
range within data items, and has been made the basis for choice of mapping of
a selection of variables, i.e. some of those with the greatest variation and im-
pact in Canada.
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Fig. 1. Intensity of livestock breeding: number large animal units per 100 ha agri-
cultural land (variable 14) Ao .
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Fig. 2. Land productivity: gross agricultural output in conventional units per 1 ha
agricultural land (variable 15, 15a)






Fig. 3. Gross production emphasis: proportion of animal products to total gross
agricultural production (variable 22)
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Fig. 4. Identification of Canadian agricultural areas according to the World Agricul-
tural Typology — ‘Model types’ (Kostrowicki 1976)
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TABLE 2. Occurrence of Model Types for Canadian Agricultural
Areas (Census Divisions)

Actual No. Percent

1) Model Types

Mml 1 <l
Mxg 57 23
Mxc 33 13
Mxm 5 2
Mce 26 10

Total 122 43

-

2) Composite Types

Mmi/Mxg 1 <l
Mxg/Mxc 3 1
Mxc/Mce 6 2
Total 10 4

Total Types 132 52
(Areas not placed 121 48)

rises above 90 units per 100 ha over wide areas in eastern Canada (see Fig. 1);
and levels of productivity, which tend to rise away from the margins. In addi-
tion, primary food crops (Variable 21) are rarely as high as 60°%. Consequently
type Mxg fails to adequately represent the scale, intensity or specialization of
agriculture in east-central Canada.

The other mixed type is Mxc which is identified for a number of areas in
central Ontario, in Manitoba, and in Alberta. In this case the areas represented
tend to be farmed more extensively relative to type Mxg, but this in itself
causes classification problems. In eastern Canada several of the more extensive
marginal areas in northern Quebec and Ontario fail to meet the levels of pro-
ductivity specified (egs. Variables 7, 16). On the other hand, in the Prairies the-
re is considerable overlap (6 units) with the even more extensive but speciali-
zed grain growing type (Mcc), while no representation of extensive specialized
livestock is made, for example the mountain interiors of British Columbia.

Specialized grain growing (Mcc) is perhaps the most distinctive agricultural
type in Canada. However, even so the model type does not fit too well with ex-
isting conditions. The critical variable is number 21 — primary food production.
The model type specifies over 80 percent land use in food crops. In fact, now-
here does the proportion reach 80 percent, and over wide areas it actually falls
below 40 percent as barley and rapeseed replace wheat in the cooler more hu-
mid areas. In addition, although Prairie holdings are the largest in Canada, they
employ fewer people (Variable 5), are smaller in size (Variable 6), and average
a smaller output (Variable 7), than the model type specifies. Where, as in Ma-
nitoba, holding sizes decrease, or in Alberta where livestock assumes much
greater importance (see Fig. 3), then the type gives way to Mxc or there is,
as for six areas a composite of both types (Fig. 4).

The other model types are found in Canada in only a few small areas. Type
Mxm, large scale mixed, identifies some areas in southern Ontario (as well as
the Annapolis Valley apple — livestock area in Nova Scotia). However, this
type, in turn fails to identify the very intensive cash cropping (i.e. on much
smaller acreages than the West) in a wider area of southern Ontario (the so-
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—called Canadian ‘corn belt) or other areas of specialist cash cropping, for
example the potato area of northern New Brunswick. Finally, in two widely se-
parated locales; the environs of Vancouver and of Quebec City, type Mml oc-
curs. In Quebec there does indeed seem to be a ‘european outlyer’, but in Van-
couver, category Mxg is also identified in this very intensive, small farm area.
The net result, as Table 2 indicates, is for a partial, modified set of model types
in Canada.t:

CLUSTER ANALYSIS

The data matrix was used as input to a cluster analysis using the hierar-
chical grouping programme MGROUP, available through the Social Science
Computing Laboratory, University of Western Ontario, and specially designed
to handle a large number of cases. On the basis of the error factors associated
with each successive grouping of the cases (i.e. the census division units), a se-
ries of sets of types was identified. With each successive clustering, the number
of ‘types’ in the set is reduced, and the membership is more generalised. Con-
sequently one is seeking to arrive at a compromise between a very large num-
ber of similar but separate types and an aggregated, reduced, summary set.

Table 3. Occurrence of Agricultural Types determined by Cluster Analysis for Canadian Agri-
cultural Areas (Census Divisions)

17 1 8 6
> 79 13 (1)*13 13
2) 4 | : S
3) 14 14 ) )
4) 19 ) a1 () 55 55
5) 2 |
9 - I 51 (3) 51
N ey 7 91
8) 16 16 ] @ 40
9) 24 4 |
10) 1 1 ) 11 1
1) 20 20 ) ,
12) 24 % | (6) 4 2
13) 6 | < - 52
14) 2 | ¢ (%)
15) 13
16) 9 31 M 31 3
17) 9

* numbers in text p. 110.

In this case four sets of 17, 11, 8 and 6 types, respectively, were identified
(Table 3). These four groups were chosen on the basis of significant stages in
the development of the hierarchy. The final set of six types most closely appro-
ximates the derivation through model types (Fig 4), but in view of the range
of conditions not covered by the model types, it was logical to seek a larger
number than six types to cover the range of Canadian conditions.

The search for alternatives may be approached in two ways: one, concen-
tration on areas not identified as belonging to model types, or two, use of the
hierarchical grouping as a basis for an overall set of types, meeting the varia-



Fig. 5. Agricultural types according to cluster analysis (17 types)
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V.'R. Singh

TABLE 1. AGRICULTURAL

Social and Ownerskip Characteristics Organizational and Technical

e , 3 i 1 3 2
States §' 5 AR .§ 2 E é « 5
=] 2 5 5 = § -
o - - e [ -
32 2 % =2 . X2 3 8
23 £ B 2. R £S5 EW 8
T 3 3P sf ! sy B Bg Bl ip &
Rotationalbush fallow/agri
Nagaland 1-2 0 2-3 1 1 1 1-2 1 1 1 1
Meghalaya 1-2 0 2-3 1 1 1 1-2 1 1 1 2
Manipur 1-2 0 2-3 1 1 1-2 1-2 1 1 1 2
Tripura 1-2 0 2-3 1 1 1 1-2 1 1 1 1
Mizoram 1-2 0 2-3 1 1 1 1-2 1 1 1 1
Continuous or semi-continuous
Assam 3 5-6-7 2 12 1-2 1-2 2-3 2-3 1 1 1-2
Arunachal 3 5-6-7 2 12 122 1-2 2-3 2-3 1 1 1-2
hmmuand § 3 544 s R B Ol 1 12
Kashmir
Himachal } 3. S&7 . 2 13 12 1z 2% a3 g 12
Pradesh
Labour intensive semi-Subsistence
West Bengal 3 5-6-7 2 1-2 1 1-2 34 2-3 1 1 2-3
Madhya
Pradesh 3 5-6-7 2 1-2 1 1-2 34 2-3 1 1 2
Orissa 3 5-6-7 2 1-2 1 1-2 314 32 1 1 2
Uttar Pradesh 3 5-6-7 2 1-2 1 1-2 14 2-3 1 1 2-3
Bihar 3 5-6-7 2 1-2 1 1-2 34 2-3 1 | 34
Commercial small scale non-
Punjab 3 6-7 =27 4=2 120 12 4 23 34 23 34
Haryana 3 6-7 1-2 12 1-2 1-2 34 2-3 34 2-3 34
Commercial small scale speciali-
Kerala 3 6-7 1-2 12 12 1-2 34 1-2 122 -3 2-3
Andhra
Pradesh 3 6-7 1-2 1-2 1-2 1-2 34 1-2 12 2-3 2-3
Karnatak 3 6-7 1-2 1-2 12 1-2 34 1-2 1-2 2-3 1-2
Maharashtra 3 6-7 1-2 1-2 1-2 2-3 34 1-2 12 1-2 1
Semi-subsistence, semi-commercial
Tamil Nadu 3 5-6-7 2 1-2  1-=2 1-2 2-3 1-2 1 1 2-3
Gujarat 3 5-6-7 2 12 12 1-2 2-3 1-2 1 1 1-2
Rajasthan 3 5-6-7 2 1-2 12 1-2 2-3 1-2 1 1 1-2

but the general pattern is the same. In the former case land is operated in
common, whereas in the latter case, sometimes the land is used by tenants on
fixed rate, or free for their services in agricultural operations but mostly land
is cultivated by owners or under share cropping system. This practice is pre-
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TYPOLOGY OF INDIA
Characteristics Production Characteristics Structural
Characteristics
& ’ 4 n z g
S S‘ a £y § g € g ¢ & g
s LI S B 38 E& 5. gé8 3
23 3 > 2 B wF 3§ =& 232% B3
HERIBIE N RiRIRIIE!
- 5 & - 2 o . ® S - o
E= g 88 Eg 8% =% E 88 38 ksh Bk
culture (Tsb)
2 1-2 1 1 1-2 1 1 1 1 1
2 1-2 1 1 1-2 | 1 1 1 1
2 1-2 3 1 1-2 1 1 1 2-3 1 1
2 1-2 2 21 1-2 1 2-3 1 2-3 1 1
2 3 2 1 1-2 1 2-3 1 2-3 1 1
subsistence or semi-subsistence crop agriculture (Tec)
34 1-2 1-2 1-2 2-3 1-2 1-2 1-2 2 1 1
34 1-2 1-2 1-2 2-3 1-2 1-2 1 3 1 1-2
34 1-2 B 1-2 1-2 1-2 1 1 2 1-2 1-2
34 1-2 1-2 1-2 1-2 1-2 1 1 2 1 1-2
non-irrigated agriculture (Tin)
4-5 1-2 1-2 2-3 1-2 1-2 1-2 1-2 1-2 1 1
4 1-2 1-2 1-2 2-3 1-2 1-2 1-2 1-2 1 1
4 1-2 1-2 1-2 2 1-2 1-2 1-2 2-3 1-2 |
4-5 1-2 1-2 1-2 2-3 1-2 1-2 1-2 1-2 1 1
4-5 1-2 1-2 2-3 2-3 1-2 1-2 1-2 3 1 1
specialized agriculture (Mi)
4-5 1-2 1 1-2 4-5 2-3 34 34 2-3 1 1-2
4-5 1-2 1 1-2 4-5 2-3 34 34 3 1 1
zed agriculture (Mv)
Kl 1-2 1 1 45 1 4 34 45 1 1
4 2-3 1 1 2-3 2-3 3-4 1-2 45 1 1
4 1-2 1 1 34 2-3 3 34 45 1 1
34 2-3 1 1 2 2 4 2-3 45 1 1
specialized crop agriculture (Tev)
34 1-2 1-2 1-2 2 1-2 2-3 34 4 1 1-2
-4 2-3 1-2 1-2 2 2-3 2-3 34 4 1-2 1-2
34 1 1-2 1-2 2 1-2 2-3 34 4 1 1-2

valent because of absentee land ownership by persons engaged in other servi-
ces at distant places or land owned by disabled persons who cannot work. Share
cropping system is comparatively less prevalent in Punjab, Haryana, Kerala,
Andhra Pradesh, Karnataka and Maharashtra.
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Fig. 1E. Labour input (actively employed persons/100 hectares of agricultural land)

C’-
1F iy i,
—_— INDIA

P—,

= I;:JNPUT OF ANIMAL POWER

Drought units 7100 .§ °

hectares of &4

cultivated lond. s
D

Fig. 1F. Input of animal power (draught units/100 hectares of cultivated land)




P

4
:t, INPUT OF

‘&_"‘n\g
—_ MECHANICAL POWER

S STl 4
AL’ I i oa_.’o'“h-' Pldt 29§
7 > S~y \b.k Y-
T s 3 ~—w"‘““'—dp ,)
5 ‘o i . = -3 \. e
&SV IR =) \30
) - A , 4
3 " ~ h'
L — 3

3
v
2
d|
)
. 4
rd

\ L "}

Nb J* ! / Horse pow«/mhoc'mi, :

. 3 624 36

= 5u¢w‘ =il = 3
: Y

Fig. 2A. Input of mechanical power (horse-power/100 hectares)

4'7‘?3?‘\
28 Qi
3’ INDIA
L INPUT OF

CHEMICAL FERTILIZERS

Kilograms / hectare
of cultivated land

SI0 20 30
BEIN=

Fig. 2B. Input of chemical fertilizers (kilograms/hectare of cultivated land)

-y e

http://rcin.org.pl



P
2C v('lllllk ~y

gy INDIA
gritiiln
Kaer.
y: l'_:;_'? IRRIGATION
=

Ainn =
Allmnlml%‘_}ﬂ
Teonntnnnenn v 4TS
LRIt igyas

et RSP ET
o
i Ilu‘llllllllllllllllllh

'\l’ll

?4“ Percentage of { _.
| cultivated lond. §
] 10 15 25 35 s0 ‘0O
e 4
[
Fig. 2C. Irrigation (percentage of cultivated land)
P 2
20 - \
p i e, INDIA

s 4 INTENSITY OF
" : CROP LANDUSE

£ |
Y R 7
¢ pL =
Py .50 W 4
X LN
et 7

arable land. ’; ;
)
20 3070

Fig. 2D. Intensity of cropland use (percentage of net arable land)

Al
- L

http://rcin.org.pl



T INDIA
s

PERENNIAL CROPS

B

H :
=3 -

£ \
A 55
' .
LY t, % ¢ -
- JAI
b

les)

Percentage of net

arable lond. £
0 15 20 e
3

()
Fig. 2E. Perennial crops (percentage of net arable land)

2F

INDIA

PERMANENT GRASS LAND

.

L
\t
1 |
\ G In percentage ? ‘
g o 20 30 70 ‘°
’ 1] )J{' i o
%

Fig. 2F. Permanent grassland in percentage



B - -
-
- - -
-
- - - - -
-
——— et - ———- - - ————— -
-
- - - -
.
- - e - - -

http://rcin.org.pl



q%\ INDIA
INTENSITY OF LIVESTOCK

H
5

— 1
=Th ,JJ
11
,)'/
/
-y Conventional animal f b
. [ units/ 100 hectares of ‘.'
ogricultural lond. "'
AJ 5 10 20 30
)/ '.‘.

Fig. 3A. Intensity of livestock breeding

INDIA

LAND PRODUCTIVITY
(Agricultural Production)

-8,

2
. ¢

Conventional units/ -
hectore of ogricultural &
- { lond. .

0 2045 70 100
M=E el
v
Fig. 3B. Land productivity in terms of gross agricultural production

http://rcin.org.pl



l,' INDIA
LABOUR PRODUCTIVITY
. (Gross Agricultural Production)

“YL # ; N wa d_’ [
e 1
1‘ : ‘:L - IrA . £ N | 86
Conventional units/ ’ ¢
2 octively employed §
:-..l', person ‘ G
¥ 20 40 70 100 150
. _3
]

Fig. 3C. Labour productivity per one employed person in agriculture

ao Hilh INDIA
l. DEGREE OF

COMMERCIALIZATION

o %

e PV allis ",a"—"'._f
— '.d:-.‘ "v -‘)—‘—_%’-r
== P-~£n?——ﬁ i
—— -— 8, ° — N 4

"Y:— et ;‘Q.D. J
-—— p— —
= = =\ V'a

Percentoge of { -
agricultural production.§

N
10 20 20 40 50 60

IR=ssilN=
'

—
Fig. 3D. Degree of commercializaticn expressed in proportion of commercial to gross
production




3F

INDIA

Agro-commerciol production

in Conventionol units/ 3 °*
hectare of ogricultural

lond. ;
1 36 1220 30
Hil=:: -

Fig. 3E. Commercial production of land

AT, ; INDIA

ORIENTATION OF
*COMMERCIAL PRODUCTION

ast §
| s 3 J
A ) / :

| Percentage rate of animal
tproduc'ion to Agro- _i .
commercial production. ¢

.2 5

2 020 ’

3
Fig. 3F. General commercial orientation

http://rcin.org.pl



-
— - S oS G — - mmm—— e - - — .- - -
- - - - - - s me - - -
- -
- - - —— — — -
s me - — - - mn ae s . - - - -
— - e - . me — - - e me= - .- - e =" -
- -— - - -
- -
- .. - -
- -
-
- - cw was e -- a wen - - o= - . e sl
- - - - - - e - - -
.. - - - - v e - - e .. - —— -
- - - - > - -~ x . -’ - -
- - -
. e - mmssew - - - - - cme. - e - -

http://rcin.org.pl



e g

P




Agricultural typology of India 129

.y
I
|
1

»l
=
o)

wwkcnar
R -
runian
—
-
—
Hurranr 2
PRADELS M
RAJASTH AN L —
%
-
-
2 | |
N
=
-
&
T >
MADKYA RAD
) o Iemanseeny
s
.t
-
- +
i
R85 sar or
1 s E NG AL
A 1
suas 2 -
= Diogrom representing similorities

— between Types of Indion Agriculture.

TRIPURA
mizorAm

Fig. 5. Agricultural typology

cultural process is developed and established on national scale. So, it is diffi-
cult to identify an ideal agricultural type though it may be established on the
basis of generalizations and maximum similarity. As a result the following six
Indian agricultural types have been suggested and their chief agricultural cha-
racteristics have been discussed:

(1) Rotational (bush fallow) agriculture (Tsb)

1-2,1,1,1,1,2,1-2,1,1,
1-2,0,2-3,1,1, 1, T2 1111, 1,1
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134 B. P. Panda

2nd order. Variation in regional distribution of some of the diagnostic variables
is so small that they do not provide any basis for identifying agricultural
types of the 2nd order.

(5) As the role of animal production in regional agriculture is insignificant
and farming is primarily crop oriented, structural characteristics are determi-
ned by the share of extractive, structure forming and intensifying crops in
gross agricultural production.

Besides these general features of regional agricultural land use there are
some specific problems.

SOCIAL AND OWNERSHIP CHARACTERISTICS OF AGRICULTURE

The political organisation and economic policies of a country have strong
influences on the social properties of agriculture. Due to various land reform
measures the traditional pattern of feudal ownership and tenancy rights has
yielded place to a system of owner-operated holdings. During the 1970 Agri-
cultural Census it was observed that 989/ of the holdings were owner-operated
and the remaining 2% was under share cropping or fixed rent tenancy for
one cropping season. The overwhelming majority of farmers are not only
owner-operators but have complete and effective control over the use and
transfer of land.

The size of the holding is a crucial question in the typological studies of
underdeveloped regions as it not only decides the degree of risk taking but
also affects the proportion of agricultural specialisation possible. It also reflects
the quantity and size of equipment and power use. The average size of the
holding is very small to small throughout the state. It ranges from less than
2 ha in Chhattisgarh Basin to between 5-8 ha in the Malwa region. The larger
average size of the holding in Malwa is due partly to lower population pressure
and greater industrial activity providing alternative jobs and partly to the
old feudal system of ownership. The average size of the holding, however, does
not represent the real operational condition of farming in the countryside.
A study of the dispersion of holdings in various size groups reveals the dispari-
ties prevailing and their ill-effects on farming (Table 1).

TABLE 1. Size of holdings

Size group ' No'of % of 'total Area in % of total
holdings in ‘000 holdings ‘000 ha area
0-2 ha 2574 48.6 2034 9.6
2-5 ha 1417 26.7 4653 21.9
5-10 ha 816 15.4 5784 27.3
10-20 ha 378 7.1 5120 24.2
Over 20 ha 114 22 3603 17.0
5299 100% 21,194 100%

Source: Agricultural Statistics, 1975

It may be noted from the above figures that 48.6%/o of the holdings in the
size group 0-2 ha are extremely small. Another 26.7% of the holdings in the
size group 2-5 ha is also very small by world standard. Thus 75% of the hol-
dings are extremely small to very small.
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The distribution of ownership on the other hand is concentrated with a small
minority. It may be read from the above table that 253% of the farming house-
holds over 5 ha units own and operate 68.5%, of the total arable land while
75%0 of the households have to earn their living from 31.5% of the arable land.
Holdings over bulk of the arable land are larger in extent as compared to many
states of India but this advantage is offset by the poor quality of land and very
low gross agricultural production.

The preponderance of very small farms in the lowest rank creates many
problems of tiny holdings and landless labourers and affects the efficiency of
cropland. About 48.6% of the households (in the size group 0-2 ha) who own and
cultivate 10% of the arable land are extremely poor and resourceless. They are
underemployed as well. Cultivation of small plots yields such a meagre income
that uncertainty of rains, lack of adequate finance or incapacity to hold on in
times of depression deprives the cultivator of his holding. He sells his land
fragment by fragment till he slides down to the rank of a landless labourer.
A large number of these small farmers have neither the necessary implements,
draught cattle or other inputs to carry on agricultural operations efficiently.
The growing number of landless agricultural labourers in each census is
a matter of serious concern to the planners of social and economic development
in the countryside.

EMI-COMMERCIAL CROP AGRICUL

aAlPs

Y i
m EMI-=COMMERCIAL FOOD GRAIN FARMING Q‘,J ~LY ‘_\g

SEMI- SUBSISTENCE PARTIALLY RRICATED CROP AGRICULTURE
CNTATION = WNEAT :.--, WAR OR e‘.-' \
-;y (’j ’Yn;[ A—\,A Y 'bv‘

[FH) semt SUBSISTENCE WINTER Cnop AcR URE =
15! ORIENTATION WHIAT, GRAM,
SEMI-SUBSISTENCE WINTER CROP AGRICULTURL
ORIENTATION =~ WHEA
E‘n?‘:’ LADOUR INTENSIVE SMALL SCALE CAROP AGRICULTURE i ?

JORIENTATION - RICE WiTH  TE | ‘\‘,“'\—- -nsun GRAIN CROP AGRICULTURE

- vada t CE PARMIN AN INTATO RICE & XODOKUTXI,
g AT ARV, S * : | sussisTonce GRAN CROP AGRICULTURE
ORIENTATION= RICE & WHEAT.
f' DIVERSIFND FARMING OF A SUBSISTENCE
NATLb

Fig. 1. Madhya Pradesh. India. Agricultural types
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138 B. P. Panda

than one season. Intensity of agriculture was found to be high (between 80 and
130) in all the districts of the state. Full and continuous use of the.agricultural
land is made for raising crops. Due to short supply of water double cropping
is limited to an average of 12% of Net Sown Area. Pulses and oilseeds are
usually rotated with paddy wherever soil moisture permits their growth. Bulk
of the second crop in rotation is rain fed and grown as catch crops. Optimum
use of land is retarded for lack of inputs and defective social structure of land

use. There is much to be done for rationalising the use of cropland for maxi-
mum return.

PRODUCTION CHARACTERISTICS OF AGRICULTURE
LAND PRODUCTIVITY

Land productivity is miserably low; and gross agricultural production in
conventional weight units does not exceed 10 quintals per ha in any of the
districts. The average for the state is 6 quintals per ha.

The trend lines in.the adjoining graph show that the production level of
rice and wheat in the state has not only been low but stagnant for the last
20 years. Large fluctuations in the actual production from year to year are
directly related to weather conditions. The distribution and quantum of rain-
fall are crucial questions in production of crops and there exists a strong and
positive correlation between the two. It may also be observed that downward
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Fig. 2. Madhya Pradesh. Production of wheat and rice, 1955-66 to 1974-75
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142 B. P. Panda

of the cropland and intensifying crops are rarely fertilized, soil deterioration
is a normal phenomena inherent in cropping. Soils should, therefore, be libe-
rally fertilized to obtain a higher growth rate in agricultural production.

AGRICULTURAL TYPES

Mapping and analysis of all the above indices give us valuable information
on the nature and pattern of agriculture in the state. Agriculture in the state
consists mainly of three types

(1) Semi-commercial crop agriculture with medium (40% to 60°) degree of
commercialisation.

(2) Semi-subsistence crop agriculture with low (20% to 40%) degree of
commercialisation.

(3) Subsistence crop agriculture with very low (0-20%0) degree of commercia-
lisation.

Agricultural types have been presented by the following prescribed code:

- 2 O~

=S P C
where T represents type, S = social characteristics, O = organisational, P =
= production and C = structural characteristics or enterprise combinations of
agriculture.

Typograms prepared for each district display various degrees of low to very
low ranges on world scale signifying a very poor development of agriculture.
High inputs of labour and animal power and high intensity of cropland use
make the agriculture labour intensive but very low capital inputs and producti-
vity do not justify it to be called an intensive type of farming. Besides super-

ORIENTATION OF ORIENTATION OF
COMMERCIAL GROSS
PRODUCTION PRODUCTION

CROP & LAND
ROTATION
SYSTEM
ROLE OF
PERENNIAL

SYSTEM OF
IRRIGATION

Fig. 3. Model-typogram
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SEMI-COMMERCIAL CROP AGRICULTURE WITH

CASH CROP PREVALENT SEMI-COMMERCIAL FOOD GRAIN FARMING

TYPE-4 ——_ TYPE-3

SEMI- SUBSISTENCE PARTIALLY IRRIGATED
BEMI-BUBSISTENCE WINTER CROP AGRICULTURE CROP AGRICULTURE

Fig. 4. Typograms

imposition of maps and typograms, ecological background and external condi-
tions of agriculture (e.g. transport, market facilities, prices etc) have also been
kept in view.

On the basis of the above studies, the following provisional agricultural
types are suggested for the state. (For a detailed description see the appendix).
I. Semi-commercial agriculture:

(1) Semi-commercial crop agriculture with cash crops prevalent with jowar

and wheat as foodgrain crops and cotton and ground-nut as cash crops

(2) Semi-commercial food-grain farming with wheat and gram
II. Semi-subsistence agriculture:

(3) Semi-subsistence partially irrigated crop agriculture

with (a) wheat, gram, jowar or bajra
(b) wheat and jowar
(4) Semi-subsistence winter crop agriculture

http://rcin.org.pl



144 B. P. Panda

TYPE-7

i\

(&)

)

/

DIVERSIFIED FARMING OF SUBGISTENCE NATURE | SUBSSTENCE RICE & WHEAT/RICE & MODONUTIG FARMING

Fig. 5. Typograms

with (a) wheat and gram
(b) wheat as dominant crop

(5) Labour intensive small scale crop agriculture

with rice and teora

(6) Labour intensive non-irrigated crop agriculture with rice as dominant

crop
III. Subsistence agriculture:
(7) Subsistence grain crop agriculture
with (a) rice and kodo kutki as dominant and co-dominant crops
(b) equal emphasis on rice and wheat.

(8) Diversified farming of a subsistence nature.

The types suggested above are based on the data and agricultural situation
for the years 1970-1974. They are not static features but are subject to altera-
tions in an evolutionary or revolutionary way along with a change of their
basic characteristics in future.
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2,9, 4-0, 1-2, 2-3

5,6,0,0-1,0,6,0,1,6

PPH 2,2-3,3,1 50,4, 1-2, 3.4
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Application des normes proposées par J. Kostrowicki 153

Fig. 1. La taille des exploitations en hectares (carte C 4)
Size of farms in terms of the total amount of agricultural land per one holding in
hectares

4 les régions de haute montagne (Alpes, Pyrénées), de foréts (L.andes et bordure
orientale du Massif Central), une partie de I’Alsace et sa partie agriculture.

Par rapport a I’ensemble des types d’agriculture, le schéma francais se situe
a des normes assez faibles pour les critéres sociaux et les critéres de taille,
par contre a des normes trés élevées pour le critére production, ces critéres
peuvent étre schématisés par:

P, B,1,2-3,3,4-5

III. LES CARTES DES CARACTERISTIQUES TECHNIQUES

Si on essaye de les regrouper d’aprés leurs enseignements, nous pouvons
considérer trois groupes de cartes dans cet ensemble: les cartes qui contraire-
ment a toutes nos distinctions habituelles nous donnent une image quasi unifor-
me du territoire national, celles qui font apparaitre des groupements nouveaux,
celles qui répétent les nuances maintes fois décrites.
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(1) La relative uniformité de l’agriculture f’rangaise

anb dPATp r 100 ha différenc condairement les régions
agri l frangaises qui se trouvent pour le plus g ndn mb situées dans 1
catg 2(d 3&15hmm)Ct la génér l ation lamine des dff ence

tbl , mais la mesure dlfbldnt g cole active est bien s ulgn

mparée uxfuml s des pays du Tie Mnd ou aux vides agricoles
d s pays neufs.

Le nombre de chevaux-tracteu p r 100 ha (Fig. 2) ne différencie guére da-
vantage les régions les unes des ut u1 quelques secteurs du Bourbonnais,
des Cé eeeeeee des Alpe et de la C e trouvent classés en 3eme et 4éme

caté égor et tout le reste du territoi d épasse le seuil de base de la 5éme.
L agri ultu francaise est celle dun p ys industrialisée et 1’équipement est

uniformisé quel que soit le niveau ou la réputation des différents pays. D’au-
cunes ont parlé de suréquipement, la carte laisse ’hypothése ouverte.

Le critére concernant l'irrigation n’a pas grande signification pour l’espace
francais, tout au moins a la date de 1970. Seules apparaissent les plaines du Bas
Rhone, quelques régions du Sud Ouest mais depuis lors de grands progrés ont
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Fig. 2. Le nombre des tracteurs (carte C 9) Inputs of mechanical power
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été effectués; en particulier ’aspersion s’est répandue depuis lors et la séche-
resse exceptionnelle de I’été contribuera sans doute encore a son extension. Les
cultures perennes (Fig. 3) différencient les régions de la vallée du Rhoéne, du
Val de Loire et de I’Aquitaine, mais celles-ci ne représentent qu’une faible
superficie par rapport a l’ensemble du territoire.

Fig. 3. Cultures pérennes (carte C 13) Perennial crops

(2) Deux cartes apportent des découpages différents: celle des chevaux de trait
et celle des engrais.

L’originalité de la Bretagne se marque encore par l'existence de quelques
unités de trait, mais en une survivance qui s’efface rapidement et ne devrait
plus apparaitre en 1980 (carte Cs) (Fig. 4).

La carte C,, (Fig. 5) des engrais offre des secteurs bien différenciés. Un
grand ensemble Ouest/Nord Ouest s’étend au nord d’une ligne allant de la Gi-
ronde a I’Ardenne caractérisée par des apports supérieurs a 80 unités de fer-
tilisants purs par ha et méme a 200 unités dans le bloc — Centre du Bassin de
Paris et France du Nord. Sont aussi regroupées nos grandes plaines agricoles
et I'Ouest qui a accompli une grande modernisation de son agriculture. Dans la
partie Sud et Sud Est, on distingue une bande Sud Ouest/Nord Est allant du
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Fig. 4. Le nombre des chevaux de trait (carte C 8) Inputs of animal power

Bordelais a la Lorraine par le Limousin, le Bourbonnais, la Bourgog-
ne ou le poids d’engrais se situent au niveau 3 (entre 30 et 80 unités).
Cette bande isole I’agriculture de 1’Ouest/Nord Ouest utilisant énormément
d’engrais, & la France du Sud et du Sud Est ou s’accusent de grands contrastes:
secteurs trés fertilisés de la vallée du Rhoéne et de 1’Aquitaine, secteurs peu
fertilisés des Hautes Alpes, de la Corse et de quelques montagnes du centre.

(3) Les cartes C,, et C,; (Fig. 6) concernant les surfaces toujours en herbe et la
charge en U. G. B. demeurent conformes aux images traditionnelles de lUagri-
culture frangaise.

Les surfaces toujours en herbe caractérisent d’une part la Normandie et les
marges armoricaines, d’autre part les ensembles montagneux et leurs marges
mais elles ne recouvrent moins de 20% de la superficie cultivable, que dans
le centre du Bassin de Paris, en Gascogne et dans le Midi méditerranéen.
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Fig. 5. L’emploi des engrais chimiques (carte C 10) Chemical fertilizing

Par contre la charge en U. G. B. souligne l'orientation vers l'élevage d’un
grand nombre de régions agricoles, seul le centre du Bassin de Paris et le Midi
en catégorie 2 avec moins de 30 U. G. B. aux 100 ha.

L’ensemble des critéres d'organisation et de technicité donne en gros au ni-
weau de la France entiére ces données pour la numération de la formule:

2,1,5,3-4,1,4,1,1-3, 3-4

C’est a dire une agriculture qui demande plus a la machine et aux engrais qu’a
I’'homme; une agriculture orientée vers la production végétale annuelle dont une
grande partie est utilisée pour 1’élevage.

http://rcin.org.pl
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Fig. 6. Le nombre de cheptel en U.G.B. (carte C 15) Intensity of livestock breeding

IV. LES CARTES DE LA PRODUCTION ET DE L’ORIENTATION DES SYSTEMES
D’EXPLOITATION

La vision nouvelle révélée par le calcul en unités-grains est évidente. Elle
nous a fait prendre conscience de I'importance de la production en France par

rapport a d’autres pays.
— La carte de la production brute par hectare. L’ensemble de la France se

situe en classes 3-4. Il faut toutefois souligner l'hétérogénéité de la produ-
ction brute par ha, sur l’ensemble du territoire.

Production brute par ha Moins 10 a 20 a 50 a 70 & Plusde
en unités-grains de 10 20 50 70 100 100

Nombre de régions agricoles 3 7 279 259 110 32



3-4. 3"5, 4‘5. 2—3

http://rcin.org.pl
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Fig. 7. Le pourcentage de la production animale en production commerciale
(carte C 21) Production orientation

L’éclairage apporté par la méthode de la typologie agraire du Professeur
Kostrowicki révéle le caractére trés original de l'agriculture francaise. Si ses
structures demeurent moyennes et restent marquées par un long passé de
paysannerie, les capacités de production de ces petites unités rejoignent les
performances de certaines grandes entreprises des pays socialistes. Cependant
la méthode permet de confronter immédiatement ces résultats aux conditions de
la production: ils sont obtenus au prix d’une grande intensification des systémes
et celle-ci s’apparente paradoxalement au mode de production de 1l'Asie du
Sud Est tout en disposant d’une technologie avancée. C'est dire que 1’Agricul-
teur Frangais doit a la fois payer par son travail et s’engager dans un processus
de charges financiéres quasi irréversibles.

Ces premiers résultats méritent dans les mois & venir d’étre poursuivis par
une série de travaux et d’analyses complémentaires, mais il fallait les publier
dans ce premier stade de la recherche, compte-tenu de cet apport fondamental,
de cette décantation des problémes de fonds que permet la méthode adoptée.
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Fig. 1. The Types of Austrian Agriculture in 1960
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Fig. 2. The Types of Austrian Agriculture in 1970
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(8). Labour inputs per unit area are more differentiated (Fig. 1)*
In 1971 they varied from 10.5 (2) to 66 (4), in most cases, however, they repre-
sented medium world level (3). Higher figures were characteristic for three
units only, more specialized in cultivation of labour-absorbing crops (fruits,
grapes, tobacco, etc.), such as Plovdiv, Pyrvenets and Novi Krichim.

@220

Fig. 1

(9). — The characteristic result of the socialization and technical moderniza-
tion of Bulgarian agriculture has been a rapid decrease of a number of draught
animals. On the territory of the Thracian Basin the amount of draught animal
power measured in conventional (horse) units was mostly low, between 2.8 and
8.7 units (Fig. 2) per 100 hectares of cultivated land.

vl
o
o

Fig. 2

8 The dispersion of some more differentiated variables has been presented on
graphs, following the example of K. Rikkinen in his paper The application of world
agricultural typology to Finland presented to the 7th meeting of the Commission on
Agricultural Typology. To be more readable individual units have been presented
in circles, in which a number is representing the number of a unit of study accor-
ding to the enclosed list of APK.

LIST OF APK UNITS
1. Asenovgrad, 2. Berezovo, 3. Bratia Daskalovi, 4. Harmanli, 5. Haskovo North,
6. Haskovo South, 7. Chirpan, 8. Dimitrovgrad, 9. Gylybovo, 10. Hisar, 11. Liubinets,
12. Maritia, 13. Mlekarevo, 14. Nova Zagora, 15. Novi Krichim, 16. Panaghiurishte,
17. Pazardjik, 18. Peshtera, 19. Plovdiv, 20. Pyrvenets, 21. Pyrvomay, 22. Radnevo,
23. Semptemvri, 24. Stara Zagora, 25. Svilengrad.
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(10). — On the other hand, the amount of mechanized power was medium
and high (between 24.5 and 40 HP per 100 hectares of cultivated land): classes
3 or 4 of their world range (Fig. 3).
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Fig. 3

(11). — The use of chemical fertilizers was also high (4) and little different-
iated (Fig. 4), oscillating between 130 and 190 kg of pure content (NPK) per
1 hectare of cultivated land.

re
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w

Fig. 4

(12). — In spite that irrigation of cultivated land has a long tradition in the
Thracian Basin, it has been greatly expanded only after World War II, along-
side with the socialization of agriculture. In 1971, the rate of irrigated land
oscillated in various APK between 26.4 to 52.4 per cent of cultivated land
(Fig. 5) — class 3.
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(13). — The intensity of cropland use was high (4) in most APK (80-93 per
cent of harvested to cultivable land); it was lower (64.7 to 69.2 per cent) in
4 APK (Septemvri, Novi Krichim, Harmanli, Panaghiurishte) only (Fig. 6).

1 2 3 4 5
e
0
10 30 70 150

Fig. 6

(14). — Density of livestock (Fig. 7) was low or medium — 22.8 to 57.2 con-
ventional units per 100 hectares of agricultural land (class 2 and 3) with highest
figures in the western part of the Basin (Pazardjik, Peshtera). The following
orienations of livestock breeding could be indentified: 1) sheep-cattle with pigs;
2) cattle-sheep and 3) cattle-pig with sheep. Chicken breeding is also po-
pular.

Fig. 7

(15). — Land productivity (Fig. 8) in the Thracian Basin was in 1971 of me-
dium level (3) and oscillated between 21.5 and 44.7 conventional units per 1
hectare of agricultural land (class 3). The highest land productivity was cha-
racteristic for south-central part of the Basin, more specialized in fruit and in-
dustrial crops growing (Pazardjik, Peshtera, Pyrvenets).

J 20 45 100
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(16). — Labour productivity was more differentiated. In most APK it oscil-
lated between 100 and 200 conventional units per 1 person employed in agri-
culture (class 3) with several cases (Svilengrad, Harmanli, Liubinets, Haskovo
South, Novi Krichim) quite below 100 (class 2) and one case only (Stara Zagora)
above 250 (class 4) (Fig. 9).

@

Do O

o-0-06283 00
@ % & D ® I
0 o

w0

00 250

Fig. 9

(17). — Degree of commercialization of agriculture (Fig. 10) in most of APK
of the Thracian Basin was high (60-79 per cent — class 4). The highest degree
of commercialization characterized south-central parts of the Basin (Novi Kri-
chim, Pyrvenets) with more productive agriculture, oriented mainly toward
fruit and industrial crop growing with a more limited role of fodder crops.

(18). — Commercial production (Fig. 11) per unit area was mostly medium (3)
varying between 10.6 and 36.6 conventional units per 1 hectare. Only in two
APK (Peshtera and Pyrvenets) it reached high world level (4), and in one APK
only (Gylybovo) % «3 low (class 2).

o
£3

OS¢

&

12 Geographia Polonica
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(19). — The rate of perennial and semi-perennial crops (mostly fruit trees,
vineyards and cotton) in the total agricultural land varied between 5.6 percent
(1) and 33.4 (3) per cent. The highest rate (over 20 per cent of agricultural
land — class 3) was characteristic for south-western parts of the Basin. Grapes,
peaches, apricots prevailed there. The lowest rate of perennial and semi-peren-
nial crops (less than 10 per cent — class 1) characterized south-eastern part of
the Basin (Fig. 12).

3 “ 5
o Pag
® o0 @ |O
b
@
10 20 &0 60
Fig. 12

(20). — The rate of permanent grasslands (Fig. 13) is very low to low (class
1 or 2),7 varying between 15.2 to 27.6 per cent of the total agricultural land,
extending beyond 20 per cent (class 2), mainly in northern submountainous
parts of the Basin (Hisar, Berezovo, Chirpan, Stara Zagora, Asenovgrad).

4 5

2
L

Fig. 13

(21). — In result of the high role of both fodder (maize, lucerne) and indu-
strial (sunflower, cotton, tobacco, sugar beet etc.) crops the rate of primary
food products (wheat, beans, vegetables, fruits) was low (class 2). In one case
only (Pyrvenets) it exceeded 40 per cent of the total agricultural land (Fig. 14).

1 2 ' 3 4 5
ol
'%?gé@ 5 o
® %@
20 40 60 80
Fig. 14

7 That may be not entirely true as the data for mery (rough pastures) are usually
hardly available or unreliable. Larger tracts of such grasslands are however more
characteristic for outer, submountainous APK only.
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(22). — As crop production prevails everywhere in the Thracian Basin the
percentage rate of animal products in gross production (Fig. 15) was low (2)
exceeding that class (3) only in one APK (Panaghiurishte).

(=)
@

Fig. 15

(23). —The rate of animal production in commercial production (Fig. 16)
was low or medium (2-3) reaching almost 60 per cent in one case only (Pa-
naghiurishte), and falling close to 20 per cent in two other (Novi Krichim and
Pyrvenets).

40 60 80
Fig. 16
(24). — In spite that industrial crops play quite an important role in agri-

culture of the Thracian Basin, in such large units as APK it never exceeded
20 per cent of a gross output (Fig. 17).

Fig. 17
Sets of variables for each APK presented in codes, in which three variables
representing production characteristics (15, 16, 17) were doubled, have then been

compared with each other as well as with model codes for the types of world
agriculture as proposed by J. Kostrowicki 8.

8 See footnote 1.

12
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Fig. 18. Types of agriculture in the Thracian Basin, Bulgaria
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Two techniques have been used. The first one was based on a graph (Fig. 19
and 20) proposed by J. Szyrmer *° in which closer similarities (= lower devia-
tions) have been marked by connecting lines. It has been arbitrarily assumed
that APK that differed from each other by more than 5 per cent of the total
variance, i.e.,, by 6 deviations or more could be treated as being of the diffe-
rent fourth order type. As the graph shows, no APK was in fact more distant
from the closest neighbour by more than 5 deviations, while there were few
cases only of more than 11 differences between the most distant ones, such as
for example ketween No. 20 (Pyrvenets) and several other. In fact only the

seseesss v 40

Fig. 19. Number of deviations between model types

10 J, Szyrmer, Propozycja zastosowania nowej metody taksonomicznej do typo-
logii rolnictwa (Sum.: The proposal of the new taxonomic method to be applied in
agricultural typology), Przeglqd Geograficzny 45, 1973, 4, pp. 739-756.
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same case (Pyrvenets) differed from its closest neighbours by more than 4 de-
viations.

On the other hand, as one can gather from the graph, there is a central core
of very similar cases and then several cases more or less distant from that cen-
tral code, some of them approaching closer to two model codes presented above.
None of them was, however, closer to any of the model codes than to their clo-
sest neighbours.

Based on this graph the following subdivision has been made:

A —— —

all except 20 “ types of
h P the fourth

Ac Ad Ae Af Ag B |  order

Aa (15) (13) 9) (7 \ 7 (29) (20)

all except ! : e

listed next closest to Smm

ARp . » o Aab Aac  Aad Aaf  Aag types of the

(central core) (4, 6, 11, 25) (17) (18) (12) (5, 8, 21) fifth order

(1, 2, 3, 10, 14, 19, closest closest

16, 22, 23) to B (20) to Smm

The result is rather complicated, difficult for interpreting and cannot be con-
sidered successful.

Another attempt was a consequent extension of the deviation method. By
means of a successive products (multipliers) technique used already elsewhe-
re 1 to identify the proximity to various model codes (Fig. 21), the deviations
from the model types have been investigated by extending the acceptable num-
ber of products by 50 per cent, i.e. from 10 to 15. Using four successive pro-
ducts the following groupings have been identified (with symbols for model
codes substituted by big characters: A — Sec, B— Sem, C — Smec¢, D — Smm,
E —Scc, F—Shv, G — Shf.

ABCD — 4 I1

ACCD —6, 11, 15, 25 a
BCCD — 9, 13, 23, 7, 16, 21 b
CCCD—1, 2, 3, 10, 12, 14, 22 I c
CCDD — 24 d
CCDF — 17, 18, 19, 8, 21 e
CDEF — 20 11

As one could see from the above the central core of the type Smc (c) is repre-
sented by 7 APK with CCCD. From that core more or less numerous deviations
can be observed toward either D (Smm) such as CCDD (24), toward DF (Smm
and Shv) (17, 18, 19, 8), DEF (20) (Smm, Scc and Shv) and BD (Sem and Smm)
as well as to A and D (Sec and Smm). The case No. 4 (Harmanli) represents
a mixture of four types — ABCD.

1 W. Tyszkiewicz, Typy rolnictwa Macedonii jako przyklad typologii rolnictwa
swiatowego (Sum.: Types of agriculture in Macedonia as a sample of the typology
of world agriculture), Przeglad Geograficzny 49, 1677, 4, pp. 781-805.
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GEOGRAPHIA POLONICA 40, 1979

EVALUATION OF TAXONOMIC METHODS FROM THE POINT OF
VIEW OF COMPARABILITY OF RESULTS IN SPACE AND TIME
— IN OPTIMIZATION ASPECT —

KRyYsTYNA BIELECKA, MIROSEAW PAPRZYCKI

Committee for Space Economy and Regional Planning, Polish Academy of Sciences

From the point of view of numerical taxonomy, the subject of classification
is a given set of objects described by a body of diagnostic characteristics, while
the aim of classification is division of that set into groups endowed with
a minimum within-group and a maximum between-group variance.

Numerical taxonomy thus defined may serve as a tool in the typology of
agriculture, conceived as the division of a set of multi-characteristic spatial
units into groups of similar units.

By the static understanding of typology, this definition of numerical taxo-
nomy is quite sufficient, but it needs to be extended by elements enabling the
translation into mathematical language of the comparability condition for the
results of grouping a set. The problem of method in typology will then require
the introduction of a frame of reference.

Numerical taxonomy involves the following operations:

1) definition of the basic descriptive unit,

2) choice of a body of diagnostic characteristics,

3) topologization of the space of diagnostic characteristics,
4) choice of numerical taxonomy method,

5) actual classification.

From the praxeological point of view, for each of the named operations it
is necessary to define beforehand the aim which a concrete classification is to
serve. For it has to be remembered that the aim of taxonomy determines the
choice of the metric topologizing the space of diagnostic characteristics and
also the choice of the actual numerical taxonomy method to be used. Simulta-
neously the mathematical apparatus applied renders the choice of the metric

l Aim of lypology H Subject of typology _]

1

Measure lopologizing Basic descriptive unit
the space of diognostic
characleristics

Body of diagnestic

Numericol taxonomy method charocteristics

Fig. 1
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New taxonomic methods 195

the one nearest to it in the sense of a D, vector belong to some group
or not, and then realize an appropriate step towards grouping.

Condition a. The object under study and the object nearest to it according to
the Mahalanobis metric (2) do not belong to any group.

If deyn, = 90

'\, [kk=-D]"
(3) where: d,, = ) d;; [%]
el el 2
iml Jjuwisl

d., is the average distance
k is the number of objects

then join i-th object with its nearest neighbour thus forming a new group.

Otherwise create two one-element groups.

Condition b. One of the objects: the one under study and its neighbour ac-
cording to Mahalanobis metric (2) creates an one-element group
while another one does ont belong to any group, or both form
one-element groups.

Apply an analogous procedure as in the case of condition a.

Condition c. At most only one of the objects: the one under study and its
nearest neighbour according to the Mahalanobis metric (2) belong
to a multi-element group.

Then check if the arithmetic average of points belonging to the group will

undergo essential change after coupling with a new object, or if the interobject,

intragroup variance (i.e. calculated seperately for each factor between objects)

apart from any factor will grow substantially after joining a new object. If so,

form a new one-element group. Otherwise, attach the object to the group.
Compare the variance according to the formula:

©) S FeGi=1)

where: s? is the variance in the group following the i-th factor before the

joining to the group a new object

s:2 is the variance in the group following the i-th factor after the joining
to the group of a new object

j is the numerability in the group before the joining of a new object

F, (j, j— 1) is the critical value of test F for », = j, », = j— 1 and si-
gnificance level a

Compare the arithmetic averages according to the formula:

(5) = —— '}-”;‘;d" > 1,(2j—1)
/s‘(j—l)+s'j l+
} 2j=1 J J+l1
/V
.}.-\'o‘
iml
J
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New taxonomic methods 199

cribing the object, while the angles of the polygon are values of the new ‘angu-
lar’ characteristics.

We commence the procedure of calculating these values by calculating the
central angle ¢ (Fig. 1) by the formula:
1 .. . @ =2aln,

where: n is the number of those diagnostic characteristics taken into con-
sideration.

The diagram shows the fragment of -the polygon where the length..of the
segment'OA, is equal.to the value x; of the i-th (i'=1,2, .., n)-diagnostic cha-
racteristic. The value of the i-th angular- characteristic: ¢, -are- calculated- as
the sum: ‘o 8, & 410

(2) : d e g =0ty +al—l.2) i= l’ 2’ ey 1,
where:
QA3). ®p,2 = Upn,2. °

Hence, to determine the values of angular characteristics for a given object,
the values of the components in (2) should first be calculated for i = 1, 2, ..., n.

Applying the cosin theorem for each triangle a,04,,, the segment d, can
be obtained as follows:

“) d} = xt+x},1—2xix;,,c089, i=1,2,..,n,

Where:, g
(5) Xny1 = Xy

Next by using the same theorem, the function of the angle @;, can be cal-
culated thus:
xt+di —xt,

2x;d;

By inserting the values (4) into the above and after some transformations,

we obtain:

6) cosa;; =

i x,-—x.-“cosq)\
Q) cosayy = (——_d,
and subsequently

t)) ®,; = arc cos fi_i";lﬂﬂi

Using the property of the sum of the angles in the triangle, the value of the
second angle g, is calculated as follows:

(9) Uiz = TT— Q@ — Q.
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204 J. P, Saxena, S. N. Mehrotra

this. Each district has been assigned its proper place value or the rank value
of each indicator. Thus if a particular district ranks first with regard to all
the indicators, it has the value of one in each column of individual indicator.
A district which is at the bottom, has the highest numerical value (lowest po-
sition) of the indicator in each column. At the end all the ranks are summed
up and divided by the number of indicators used. (2r/n where r is rank and n
the number of indicators used) this gives the required index. According to the
range available in the present study these indices are grouped into four main
categories. They are,

Levels Index
(1) Well Developed 8-12
(2) Developed 12-16
(3) Less Developed 16-20
(4) Least Developed 20-24

On the basis of individual indicator, the above categories have been shown
on the map of Madhya Pradesh.

WELL DEVELOPED AREAS

The map shows that much of Chattisgarh plain districts of Morena and
Tikamgarh are agriculturally well developed. The index for these districts
varies from 8 to 12. It is obvious that Chattisgarh area, Morena and Tikamgarh
should stand out from the rest of the districts in view of the development of
irrigation in these parts. While Chambal canal serves Morena district, Chattis-
garh basin has got a large number of medium and major irrigational projects,
and the region is well served by canals. Raising of two rice crops is a normal
feature of this region, while in some parts, three harvests can be raised, so that
per hectare gros value of agricultural produce is relatively high. Likewise in
the Tikamgarh district, tank irrigation is very popular and double cropping is
very common. The highest index for agricultural development as per ranking
co-efficient formula, however, comes for the Balaghat district (8.58). This dis-
trict is first in indicators No. (ii-b) and (iii-b) and second in indicator No. (i-b).
No other district of Madhya Pradesh gets this position in agricultural develop-
ment.

DEVELOPED AREAS

This region consists of the districts of Ratlam, Mandsaur, Gwalior, Shivpuri,
Chhatarpur and Raigarh. The index value for these districts varies from 12
to 16.

Ratlam and Mandsaur are districts covered with black and red and black
mixed soils and do not need much irrigation. Cash crops such as cotton and
opium are grown in this region. Therefore the government have provided many
agricultural facilities and the result is that such districts as Mandsaur and
Ratlam have shown considerable agricultural development. In much of the
Gwalior, Shivpuri and Bhind districts, agriculture is already developed. More
attention is now being paid to industrial development and as such agricultural
development slightly lags behind. Moreover much of this area is dry and the
facilities of canal irrigation are now being extended to cover much of this area.
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Well irrigation still plays an important role where canal irrigation is not avail-
able. Chhatarpur has the index number of 15. In this region also, irrigation is
less developed, but a large number of cattle are grazed in forests. The same is
true in the case of the Raigarh district, the northern part of which is hilly but
the plain area is suitable for rice cultivation.

LESS DEVELOPED AREAS

The agriculturally less developed region of Madhya Pradesh covers much
of the area of Malwa and Vindhyan plateaus, the Satpura region and the Bag-
helkhand region. Another less developed region is that of the Bastar district.
For all these areas, the index value varies from 16 to 20. It is somewhat surpri-
sing that the Malwa plateau should be agriculturally less developed, because
this area is covered with fertile black soils, which do not require much irriga-
tion and in historical perspective the Malwa region had seldom faced famines.
But indicators do suggest that agriculture is less developed. This is definitely
so because this region is highly industrialised and much attention is being
paid to industrial output rather than agricultural output (except for cotton). The

|
] WELL DEVELOPED

[H]Do:vu.ono

|
IED LESS DEVELOPED
E LEAST DEVELOPED

Fig. 1. Madhya Pradesh. Levels of agricultural development




AGRICULTURAL DEVELOPMENT IN MADHYA PRADESH (INDIA), 1970-1971
APPENDIX

Rank Orders of the Districts Acording to Various Agricultural Indicators

District

Raipur
Durg
Bastar
Bilaspur
Raigarh
Sarguja
Jabalpur
Balaghat
Chindwara
Sagar
Narsimhpur
Seoni
Damoh
Mandla
Rewa
Sidhi
Satna
Panna
Chhattarpur
Tikamgarh
Shahdol
Indore
Ratlam
Ujjain

€)) &)} )
21 3. 9
15 2 13
12 31 S
22 5 11
17 27 10
17 14 5
23 10 1
23 1 3
10 29 14
10 36 17

8 37 4

6 22 16
10 23 15
10 9 31
20 7 8
16 4 9
20 11 9
11 18 9
14 15 2
19 6 6
14 16 7
24 20 29
11 13 28

8 30 30

©

31
11
3
33
23

17
27
22
14
26
35
32
35
30
21

34
14
13
24

Q)

—

—
N = OW = NUHEWANON®ODEXDANUKVLEAD

(€

©)

(10)

17
24
38
27
34
42
30
20
23

7
18
32
11
36
41
39
40
33
22
29
43

1
13

3

an (12) Total Coefficient

A 117 3 132 11.00
12 1 141 11.75
27 27 230 19.16
8 6 127 10.58
13 25 179 14.91
13 13 197 16.41
17 11 206 17.16
11 2 103 8.58
19 23 199 16.58
14 27 231 19.25
28 13 231 19.25
29 18 204 17.00
22 20 211 17.58
24 9 242 20.16
32 5 220 18.33
8 10 196 16.33
24 4 230 19.16
20 17 213 17.75
3 11 167 13.91
26 7 130 10.83
11 13 256 21.33
5 18 197 16.41
23 15 185 15.41
31 8 229 19.08
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Carrying capacity 219

plains why immediate and encouraging exports can be obtained when transport
is extended into subsistence farming areas.

In the defined way, Allan’s ‘cultivation factor’ includes an allowance for
the work spent in the agricultural production itself. This raises some questions:
Is. the amount of work involved in production of the calculated yields a fixed
one or not? Unless it is, it. might be risky to calculate with a fixed cultivation
factor. Also it might be advisable, if critical population density is considered,
to distinguish the absolute necessary consumption from ‘luxury consumption’.

To decide if a fixed amount of work can be expected to be assigned to agri-
cultural production, the normal production: curve may be considered. Very
little can be told about its quantitative proportions,- but the form of the curve
must at least feature the levelling off as-shown in Fig. 1. If this and the general
form can be assumed, there is a maximum production. Then there is also an
amount of inputs below which production is irrational for ‘economic man’,
namely at the point where the curves for marginal and average production
intersect. (At lower inputs any added unit will add to the average and thus to
the total output/input ratio). As it is revealed by the curve, there is no single
point by which CC may be instantly defined.

If it is assumed that both inputs and outputs are measured in the same
units, the analysis may be pursued a little further. Assuming a given area and
looking aside from other costs (they are normally negligible in a subsistence
society) total costs may be depicted by an extra curve (see Fig. 1). Here this
curve is shown as a straight line, as the ‘cost’ of extra work is thought to be
proportional to the working hours.
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GEOGRAPHIA POLONICA 40, 1979

PRODUCTIVITY AND FLUCTUATING LIMITS OF CROP
CULTIVATION IN FINLAND

Uuno VARJO

Department of Geography, University of Oulu, Finland

It is characteristic of a country such as Finland, located at the northern
extremity of agriculture-based settlement, that it should be crossed by the
limits of cultivation of numerous crops, and it is inevitable that such a mar-
ginal agricultural region should be hit by crop failure from time to time. So it
is in Finland that observations covering several centuries have shown that out
of every ten years two are years of crop failure and three have poor harvests.
Total crop failure is extremely rare, however; normally different crops are af-
fected in different years, and the region involved fluctuates from year to year,
though the north of the country is affected more often than the south. As
a result of this, agriculture tends to be highly diversified in order to prevent
overall failure, although this is really only possible in Southern Finland and to
a certain extent in Central Finland, as in the north only a small number of
species thrive in any case.

Harvest yields are generally bound to climatic factors, with temperature
decisive at higher latitudes and rainfall further south (Fig. 1). This means that
the effects of climatic fluctuations on economic life assume different forms at
different latitudes, and also show some variation in a longitudinal direction.
This must be taken into consideration when attempting any global comparison
of variations in the frequency of seed years, certain animal species, etc, which
are dependent on climatic variations (Hustich 1950, pp. 17-18).

Temperature Precipitation

influence on influence 20
th growth \ 0

9
<P NN
10 ://// DL 170 \

«

RO

e i
e o

high «— Latitudes —» low

Fig. 1. The varying size of the ‘hazard coefficient’ at low and high latitudes

But what is the role of climate in the fluctuating limits of crop cultivation
in Finland? Kerédnen (1931) studied the correlation between the average tempe-
rature of the spring and summer months and the yields of wheat, rye, barley,
oats, mixed crops and potatoes in the period 1886-1925. An examination of his
tables readily reveals that temperature conditions are of decisive importance,

15 Geographia Polonica



226 U. Varjo

especially for wheat and rye. Barley and oats show a distinct correlation with
early-summer precipitation in the southern part of Finland, but a more marked
correlation still with May temperatures in the central and northern parts of
the country. If we restrict ourselves to these cereals, we find that the highest
correlation coefficients in the various provinces for the different spring and
summer months apply throughout to the connection between temperature and
yield. After Hustich (1952, p. 101) the average correlation coefficient of the
series rye crop for the period 1861-1939 in the areas of Helsinki and Oulu du-
ring June-August was 0.56+0.08 and during September-August 0.71 %+ 0.05,
which appears to indicate that the correlation between temperature series and
the relative values of rye crop has grown increasingly distinct in the period
1921-1939.

Figure 2 compares the relative yields of winter wheat, spring wheat and
rye in 1921-1948 with the temperature series for Helsinki+ Oulu (June-August).
This can be interpreted to mean that the great increase in yield of rye per
hectare in the period 1921-1939 must be ascribed to a large extent to the mar-
ked favourable climatic fluctuation in the 1920s and 1930s (Hustich 1952, p. 101).

c
Yield 801
kg/ha

2000 S5 4
1800 50
1600 45 1
1400 1

1200

1000

1925 1930 1935 | 1940 1945
(WAR ~»)

Fig. 2. The relative yields of winter wheat (1), spring wheat (2) and rye (3), 1921-1948,
compared with the temperature series Helsinki+Oulu (June-August (C°)

In Finland, farming generally varies both quantitatively and qualitatively
between different parts of the country, since the colder the climate during the
growing season, the greater the risk involved in arable farming. The climatic
‘hazard coefficient’ for rye in North Finland, for example, has roughly double
that found in Southern Finland during the 1940s (Hustich 1952, pp. 103-104).
Consequently, the climatic amelioration in Finland during the 1930s and cor-
responding deterioration from the 1940s onwards have served to shift the limits
of cultivation first northwards and later southwards again (Fig. 3). In 1950
barley, oats and rye were grown almost throughout Finland as far as North
Lapland, and spring wheat was cultivated generally at Tervola. Since this time
the limit for barley has not altered appreciably, but by 1959 that for rye was
located around Rovaniemi and Suomussalmi, and by 1969 it lay to the south of
Kainuu. In 1950 oats still accounted for 12% of the field area in Kittila, and an
average of 4% in North Lapland generally, whereas by 1959 it was no longer
cultivated at all in Kittila, and only occupied 0.6% of the field area in North
Lapland, having its limit of regular cultivation passing through the southern
part of Lapland and the county of Kainuu. By this time the limit for the wi-
despreaded cultivation of wheat had shifted to a line about 100-150 km south
of the southern boundary of the province of Oulu, and even further south on
the west coast. Violent movements in the cultivation limits were thus ex-



Fig. 3. Changes in the northern limit of general cultivation of certain crops in
1930-1969
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228 U. Varjo

perienced during the 1960s, movements which obviously cannot be explained
by any deterioration in the climate, because this has not changed since the
1950s (see Fig. 4). A

The influence of man deserves most serious attention in this connection.
One may well ask what importance there is to be attached to plant breeding,
increased mechanization, the greater quantities of fertilizers used, improved
seed treatment, and other major developments in agriculture. Agriculture being
dominated by marketing considerations, plant cultivation has naturally be-
come bound to the profitability of agriculture, since cultivation is only possible
where the value of the harvest covers production costs. This value depends,
of course, not only on the yield but also on the cultivation costs and on the
price paid to the producer. If the price per kilo is doubled, for example, while
the variable expenditure remains constant, the lower limit for a profitable har-
vest yield per hectare drops to a half, while similarly if prices remain con-

c*
%

Turke

/\_/—/\/\/\/\

Sodankyla

1950 1998 1960 1963

o

T 160 1965

Fig. 4. The average temperature for June-October in Turku and Sodankyla and the
differences between them in the period 1950-1968 after Rapeli (1969)

stant but the variable expenditure rise is doubled, the lower limit for a pro-
fitable yield is raised to double. In other words, with constant harvests the pro-
fitability of cultivation remains the same only when costs and producer prices
increase proportionally.

Recent trends in Finland for spring wheat, barley and oats may be seen in
Table 1, which shows prices in 1966, 1972 and 1974 expressed in the 1974 mo-
netary level. One general feature here is that while producer prices have fal-
len, the variable expenditure has increased, leading to a sharp decline in pro-
fitability, as may be seen in Fig. 5. In 1966 a yield of about 700 kg per hectare
for spring wheat sufficed to cover costs, but in 1974 a yield of 1600 kg/ha was
needed. Corresponding figures for barley (Fig. 6) were 800 kg/ha in 1966 and
1760 kg/ha in 1974, and for oats (Fig. 7) 860 kg/ha and 1750 kg/ha respectively.
The consequence of this has been a shift in the limit at which the spring wheat

TABLE 1. Prices and variable expenditures of certain crops (MKJ 518; MLK 1972 and 1974

Producer price (p/kg) Variable cxpenditure (mk/ha)

i 1966 1972 1974 1966 1972 1974
Spring wheat 94 75 67 660 915 1060
Barley 57 50 51 470 760 875

Oats 55 47 47 470 735 865




Limits of crop cultivation 229

harvest succeeded in covering its variable costs from South- Lapland in 1966
to Central Finland (Fig. 8), while the limit for barley has moved from- North
Lapland to a line Seinajoki-Nurmes, and that for oats from- Central Lapland
to approximately the same line. These values are calculated from the average
harvests yields for 1967-1969 (Varjo 1976).

Spring wheat
miNG o Yae 1080 miha

000 Py

[V o1Smiha

) 7 4

] ¥/
A /

1 Ves &;Om’ ? / /
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’

Fig. 5. Changes in the profitability for the cultivation of spring wheat with varying
cost level and producer prices
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Fig. 6. Changes in the profitability for the cultivation of barley with varying cost
levels and producer prices

On closer examination of these limiting values, we see, however, that the
variable expenditure figures used do not include the farmer’s own wage, so that
the real limits of profitability are nowadays located very much further south.
Poor profitability, for its part, may well lead to an attempt to cut back on
costs, so that cultivation might provide at least some actual income to the far-
mer. Since no economies can be made in seed, this saving must be concentra-
ted elsewhere, principally in fertilization. The extent to which this is being
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done, especially in Northern Finland, is shown by trends observed in the use of
fertilizers. According to Turkka (1972, p. 48) the heaviest application of ferti-
lizers takes place in the southern part of the country, in Varsinais-Suomi and
Hame, but even so their use has also increased most rapidly in these areas,
as in Southern Finland in general. The increase between 1962 and 1972 was es-
pecially sharp in Satakunta. In the central areas of the country and in Bothnia
the use of fertilizers increased during the 1960s by an average on 70 units/ha,
a very much smaller rise than in Southern Finland. The trend in Lapland dif-

mk/ha
1000 - Oats

1 V74:865 mk/ha

1 vr2:735 mkha

B

éso'g £ N 1'75c>§' =
~—
3

Fig. 7. Changes in the profitability for the cultivation of oats with varying cost le-
vels and producer prices

TABLE 2. Application of artificial fertilizers (f. unit/ha) in 1962-71 (Turkka 1972, Appendix II)

Agricultural district 1962 1965 1968 1971
Uusimaa (1) and Uusimaa Swed. (2) 80 112 126 176
Varsinais-Suomi (3) and Aland (4) 115 127 158 216
Satakunta (5) 63 98 114 167
Hime (6) 81 121 130 180
Pirkanmaa (7) 56 82 98 118
Eastern Hiame (8) 68 97 117 155
Kymi (9) 87 106 116 152
Mikkeli (10) 66 84 93 127
Kuopio (11) 60 88 96 134
North Karelia (12) 72 97 95 133
Central Finland (13) 62 81 89 139
Southern Bothnia (14) { 54 89 94 131
Bothnia Swed. (15) 64 70 111
Middle Bothnia (16 a) 65 83 94 { 125
Oulu (16 b) 73 96 94

Kajaani (17) 90 114 127 152

Lappi (18) 100 100 102 106




Fig. 8. Limits of harvests yields of spring wheat, barley and oats sufficient to meet
production costs in 1966 and 1974
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Terms
1964-1968 1968-1972  1972-1976

. Aceves Garcia R.M. (Mexico) +

Agboola S.A. (Nigeria) +
. Aitchison J.W. (Great Britain) +

+H+++++

10. Biclecka K. (Poland)

11. Birch J.W. (Great Britain)
12. |Blanc A.| (France)

13. Boateng E.A. (Ghana)

14, Bonnamour J. (France

+

+®
$4+t+t +90 F++

°
+++4+ 4 +0

1
iy

++%®

33. Flatrés P. (France)

&
§
©
J E
+++ D+
++ ++ ++
++

b3 37 -3
o9 % v %
>
i
+

4+

]
+
++
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c.d. Table 1.
Name (country)

46. Gregor H.F, (USA)
47, |Gribaudi D.| (Italy)

48. Guerrcro Gonzales M.A. (Mexico)
49. Gupta N.L. (India)
50. Hart J. Fraser (USA)
51. Hartke W. (G.F.R.)
52. Halifler V. (Czechoslovakia)
53. Helbum N. (USA)
54. Hill R.D. (Singapore, Hong Kong)
55. Hoffman Z. (Czechoslovakia)
56. Hofmeister B. (West Berlin)
51 Hung F. (Canada)
8. Inchauspe C. (Argentina)
59 Jordanov T. (Bulgaria)
60. Ishida H. (Japan)
61. Ishii M. (Japan)
62. Isnard H. (France)
63. Ivanitka K. (Czechoslovakia)

73. Kryuchkov VG (USSR)

74. Kuzina J.M. (USSR)

75. Langtvet O. (Canada)

76. Laird R.D. (USA)

77. Le Coz J. (France)

78. Lechi F. (Italy)

79. Luna T. (Phillipines)

80. Lutovac M. (Yugoslavia)

81. Manley V.P. (USA)

82, Marthelot P. (France)

83. Moisley A.A. (Great Britain)
84. Molnar E. (Rumania)

85. Momscn J.D. Henshall (Canada)
86. |[Mukomel J.F.| (USSR)

87. Munton R.J.C. (Great Britain)
88. Nitz HJ. (G.F.R.)

89, Odingo R.S. (Kenya)

90. Olivio Ceron J. (Brazil)

91. Olmstead C.W. (USA)

92. Panda B.P. (India)

93. Paulov J. (Czechoslovakia)

94. Pecora A. (Italy)

95. Pulyarkin V.A. (USSR)

96. Rakitnikov A.N. (USSR)

g. Reeds L.G. (Canada)
99

101. Roubitschek W. (G.D.R.)
102, Sautter G. (France)

103. Saxena J.P. (India)

104. Scott P. (Australia)

105. Shafi M. (India)

1964-1968

+
+

0O+  ++ L

++++ +

&

+®
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Terms
1968-1972

+

+4+

+++ +++

+ + + + O+

+++++P +4+ Wetr + + 44

=+

1972-1976

+

.

+ 4+ ++

4

+ ++ ++ +++0 4+

+4+++ ++FE+ A PE R4



joo
c.d. Table 1.

Name (country)

106. Schultz J. (G.F.R.)
107, Shirahama H. (Japan) + +

Terms
1964-1968  1968-1972  1972-1976

110. Singh V.R. (India)

111. Soares Sorabia A.J. (Mexico)

112. Solovtsova T.A. (USSR)

113. Soma M. (Japan)

114. Soto Mora C. (Mexico)

115. Spencer J.E. (USA) -
116. Stola W. (Poland)

117. Sundstrom M.T. (Canada)

118. Szczesny R. (Poland)

119. Taylor J.A. (Great Britain)

120. Torrente del Valle J. (Cuba)

121. Troughton M. (Canada)

122. Tran-dinh Gian (Vietndm Dem. Rep.)
123. Tschudi A.B. (Norway)

124. Tufescu V. (Rannmn)

125. Tyszkiewicz W. (Poland)

126. Ueno F. (lem)

127. Vandermeer C. (USA)

128. [Van Royen W.| (USA)

129. Vanzetti C. (Italy)

130. Vlrjo U (Finland)

131. J. (Romania)

132. V‘h Valenti (Spain)

133. Voon R.K. (Malaysia)

134, Westermarck W, (Finland)

135. Wood H.A. (Canada)

136. Zaltsman L.M. (USSR) +
137. Zelensky K. (Czechoslovakia )

138. Zhukovskaya M. (USSR)

++
+ ++ + +
+ 4+ttt + +++++

+

+++ P 44+
+

+ ++ + +++

Bl+++ + ++++++4++ ++

46 80 = 208
The following representatives of FAO took an active part in the Commission meeting or contri-
buted to its activity answering to the questionnaires. etc.
1964-1968  1968-1972  1972-1976

O.P. Aggarwal +

D. Christodoulou - +
L.W. Fitzgerald +
S. Kawakatsu +

H. Meliczek +
C.P.G.J. Smit +

A.J. Smyth +
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1GU Commission
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TABLE 3. Total Number of the Commission regular and corresponding members by countries

Austria
Belgium
Bulgaria
Czechoslovakia
Denmark
Finland
France
G.D.R.
G.F.R.
Great Britain
Hungary
Ireland
Italy
Netherlands
Norway
Poland
Rumania
Spain
USSR

West Berlin
Yugoslavia

EUROPE 21

Cameroun
Ghana
Kenya
Nigeria
AFRICA 4

bk

-t
NEONWAR =N QWNOWNA=N -

7

btk DD e WD

1/2

Argentina
Brazil
Canada
Cuba
Jamaica
Mexico
USA

AMERICA 7

Cyprus
Hong Kong
India
Indonesia
Israel

Japan
Malaysia
Philippines
South Korea
Singapore
Vietnam

ASIA 11

Australia
N. Zealand

AUSTRALIA and OCEANIA 2
Total 45

—
~ = 00 W =

P
=
e
N

w

TABLE 4. Number of the replies to the Commission questionnaires by countries

Austria
Belgium
Czechoslovakia
Denmark
Finland
France
G.D.R.
G.F.R.

Great Britain
Hungary
Ireland

Italy
Netherlands
Norway
Poland
Rumania
USSR

West Berlin
Yugoslavia

EUROEPE 19

Argentina
Brasil
Canada
Cuba
USA

AMERICA §

NWIAE=RN=RND==SN==ANWWNDN

5

(= AR

16

Hong Kong
India

Israel

Japan
Philippines
Singapore

ASIA 6

Australia
N.Zealand

AUSTRALIA and OCEANIA 2
FAO

Total 32

plus joint French and Soviet replies

78
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J. Kostrowickz

TABLE 5. Number of papers submitted to the Commission meetings by countries

Belgium
Czechoslovakia
Denmark
Finland
France
G.F.R.

Great Britain
Hungary
Italy

Poland
Rumania
Spain

USSR

West Berlin
Yugoslavia

EUROPE 16

[

Lh‘—‘O\l—‘NBLh-‘\-H\DUtun—n—

N

O

ol SN S RN |

Cameroun
Ghana
Kenya
Nigeria
AFRICA 4

[=,¥

Brasil 4
Canada 13
Jamaica 1
Mexico 6
USA 9
AMERICA 5 33
Hong Kong 1
India 12
Indonesia 1
Japan 7
Malaysia 1
Singapore 1
Vietnam D.R. 1
ASIA 7 24
Australia 4
AUSTRALIA and OCEANIA 1/4
FAO 2
Total 33 166



GEOGRAPHIA POLONICA

Vol. 1. papers devoted to the present status of geography in Poland and 3 papers
giving the results of research. List of Polish geographers, geographical institutions
and geographical periodicals, 262 pp., 20 Figures, 1964 (out-of-print).

Vol. 2. 34 papers prepared by Polish geographers for the XXth International Geog-
raphical Congress in London, July 1964, 259 pp., 91 Figures, 1964.

Vol. 3. Problems of Applied Geography IL. Proceedings of the Second Anglo-Polish
Seminar at Keele, Great Britain, September 9-20, 1962, Co-edited by the Institute
of British Geographers. 24 papers by British and Polish geographers, 274 pp., 69 Fig-
ures, 1964,

Vol 4. Methods of Economic Regionalization. Materials of the Second General Meet-
ing of the Commission on methods of Economic Regionalization, International Geo-
graphical Union, Jablonna — Poland, September 9-10, 1963. Reports, communications
and discussion, 200 pp., 6 Figures, 1964.

Vol. 5. Land Utilization in East-Central Europe. 17 case studies on land use in Bul-
garia, Hungary, Poland and Yugoslawia, 498 pp., 104 Figures, 16 colour maps, 1965.
Vol. 6. 14 papers prepared by Polish geographers for the Seventh World Conference
of INQUA in US.A., September 1965, 150 pp., 86 Figures, 1965,

Vol. 7. 10 papers on the geography of Poland, mostly dealing with the economic-
geographical problems of Poland, 132 pp., 46 Figures, 1965.

Vol. 8. Alms of Economic Regionalization. Materials of the Third General Meeting
of the Commission on Methods of Economic Regionalization IGU, London, July 23,
1964. Report and 5 papers, 68 pp., 7 Figures, 1965.

Vol. 9. Colloque de Géomorphologie des Carpathes. Materials of the geomorphological
symposium held in Cracow and Bratislava, September 17-26, 1963. Report, 7 papers,
2 summaries, 118 pp., 22 Figures, 1965,

Vol. 10. Geomorphological Problems of Carpathians II. Introduction and 6 papers by
Rumanian, Soviet, Polish, Hungarian and Czech geographers, 172 pp., 68 Figures, 1966,
Vol. 11. 11 papers prepared by Polish geographers dealing with the history of Polish
geography, Polish studies on foreign countries and different economic-geographical
questions concerning Poland, 154 pp., 36 Figures, 1967,

Vol. 12. Formation et I'Aménagement du Reseau Urbain. Proceedings of the French-
Polish Seminar in urban geography. Teresin, Poland, September 20-30, 1965. Papers
by French and Polish geographers, discussion, 208 pp., 51 Figures, 1967.

Vol. 13. 9 papers embracing different fields of both, physical and economic geography,
all of which have been devoted to methodological problems and research techniques,
130 pp. 4 Figures, 1968,

Vol. 14. Special issue for the 21st International Geographical Congress in New Delhi,
1968, 43 papers prepared by Polish geographers: 24 dealing with physical and 19 with
economic an human geography 406 pp., 80 Figures, 1968.

Vol, 15. Economic Regionalization and Numerical Methods. The volume contains the
final report on the activities of the IGU Commission on Methods of Economic Region-
alization, as well as a collection of 8 papers by American, Canadian, Soviet and
Polish authors, 240 pp., 54 Figures, 1968, :

Vol. 16. 11 s dealing with research problems and techniques in both economic
and physical geography, 136 pp., 27 Figures, 1969,

Vol. 17. Special issue prepared for the 8th Congress of the International Union for
Quaternary Research Paris, 1969, 28 papers by Polish authors, including studies in
stratigraphy and neotectonics (6), geomorphology and paleohydrology (10), paleobotany
(3), sedimentology (5), archeology (4), 428 pp., 122 Figures, 1969.

Vol. 18. Studies in Geographical Methods. Proceedings of the 3rd Anglo-Polish Geo-
graphical Seminar, Baranéw Sandomierski, September 1-10, 1967, 260 pp., 54 Fig-
ures, 1970,

Vol. 19. Essays on Agricultural Typology and Land Utilization. 20 papers presented
at the meetings of the Commissions on World Land Use Survey and Agricultural
Typology of the IGU, held 1968 in New Delhi, 200 pp., 97 Figures, 1970.
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Vol. 20. 9 papers on various aspects of both physical and economic geography, includ-
ing urbanization, international trade, changes in rural economy, industrial develop-
ment, urban physiography and hydrographic mapping, 183 pp., 69 Figures, 1972,
Vol. 21. 10 papers dealing with selected problems of economic growth, transportation,
:g;ognphlc methods and theory, climatology and geomorphology, 147 pp., 82 Figures,
Vol. 22. 15 papers prepared for the 22nd International Geographical Congress in
Montreal, August 1972, 205 pp., 43 Figures, 1972,

Vol. 23. Present-day Geomorphological Processes. Issue prepared for the 22nd Inter-
national Geographical Congress by the IGU Commission on Present-day Geomorpho-
logical Processes, 180 pp., 82 Figures, 1972,

Vol. 24. Geographical aspects of urban-rural Interaction. Proceedings of the 4th An-
glo-Pollgi% Geographical Seminar, Nottingham, September 6-12, 1970, 256 pp., 76 Fig-
ures, -

Vol. 25. Perspectives on spatial analysis. 7 papers presented at the meeting of the
Commission on Quantitative Methods of the IGU, held 1970 in Poznaf, Poland, 140
pp., 51 Figures, 1973,

Vol. 26. Scientific results of the Polish geographical expedition to Vatnajokull (Ice-
land), 311 pp., 253 Figures, 1973,

Vol. 27. 20 papers presented by the Soviet and Polish Geographers at the First Polish-
Soviet Geographical Seminar in Warsaw, Szymbark and Cracow, 22nd May to 1st
June, 1971, 189 pp., 25 Figures, 1873,

Vol. 28, 9 papers embracing different fields of geography. 144 pp., 36 Figures, 1974
Vol. 29. Modernisation des Campagnes, Actes du IV* Colloque Franco-Polonais de
Geographie. Augustéw, Pologne, Septembre, 1973, 444 Fp.. 145 Figures, 1974,

Vol. 80, Proceedings of the second Polish-GDR Sem , Szymbark (Poland), April,
1972, 151 pp., 21 Figures. 1975,

Vol. 31. 11 papers embracing different fields of geography, 235 pp., 61 Figures, 1975.
Vol. 32, 12 papers dealing with physical development of Poland, 143 pp., 22 Figures,
1975, Index to “Geographia Polonica”, vols 1-32,

Vol. 33. 26 papers prepared for the 23rd International Geographical Congress in Mos-
smvw.2 July, 28-August, :ix 19;:::' part‘::rPhyﬁul! ”gz?ulphy, 141 pp., 63 Figures;
part 2: Economic geography, PP igures,

Yol. 34, Approaches to the study of man-environment interactions. Proceedings of
the M{:"A'n‘lo-Pomh Geographical Seminar, Torufi, September 1974, 290 pp., 99 Fig-
ures, -

Vol. 35. Proceedings of the Polish-Soviet Seminar on contemporary problems of de-
veloping countries, Warsaw, November 1973, 148 pp., 11 Figures, 1977,

Vol. 36. The collection of studies presented to Professor S. Leszczycki in comme-
moration of the 50th anniversary of his scientific activity, 237 pp., 27 Figures, 1977.
Vol. 37. Urbanization and settlement. Proceedings of the Second Soviet-Polish Geo-
graphical Seminar, Moscow and Leningrad, June 1974, 224 pp., 22 Figures, 1977.
Vol. 38. Rural Landscape and Settlement Evolution in Europe. Proceedings of the
Conference, Warsaw, September 1975, 304 pp., 72 Figures, 1978.

Vol. 39. Urbanization and Settlement Systems 240 pp., 50 Figures, 1978,
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