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INTRODUCTION
l-and cannot t'eed an indefinite numbcr of
people within a mcasured area. Ithas a definite
capacity in a givensituationdepending upon
the quality of land, landuse and tcchnologi-
cal level. Stirrting tiom thc primitive sutrsis-

tence agriculture to tlie dcveloped commercial
agriculture, thc capacity of land to lecd people

has very much incrcased. Tlrc question whether

it is possible to increase the carrying capacity
of land with the objective of feeding the in-
creasing population. is of importance. Hence,

a study of the carrying capacity of land is

necessary to understand the man-land rela-
tionship.

THE STUDY AREA
Geometrically, Cuddapah District lies be-

tween L3o431 to 150141 N latitudesand 770551

to 7902918 longitucles. It is one of the ntost

economically backward districs in Andhra
Pradesh. The district is situated in a scm i-arid
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AIIS'IIIACI': The a rable land is a t'inite natural tesource. It cannot feed an indefinite
numbcrofpcoplewithinameasuredarea. Hence,increasingthecarryingcapacityo[
land with the objective ot't'eeding the ever increasing population is o[ paramount

inrportanc:e. ln this study an endcavour is made toassess the carryingcapacity olland
in Cuddapah District, Andhra l'radesh lrased on the standard Nutrition Units o[ both
productionandconsumption.Thedensityofpopulationperhectareoflandunder food
cropsisalsocalculatcd,whichiscalled as"FoodCropDensity". FoodCropDensity
is compared with the carrying capacity, thus arriving at a population lood balance
ratio. Based on the population-t'ood ratio, the surplus/deticitareas are identitred in the

District.

and drought prone region where the rainfall is
inadequate and uncertain to support stable
agriculture. The district receives an annual
rainlerll of only 679 mm.The variability of
raintall in the district is high.The water bal-
ancc study shows that there is water detlcit in
all the months of the year.

The district is a part of the Deccan platean

and geologically lies in Cuddapahbasin. Ithas
a geographical areaof L5,253sq.kms., outof
which the net area sown occupies only 29 per
cent. About 24.8 per centof the gross cropped
area in the district is irrigated. As the dcvel-
oprncntof irrigation is rcstrictcd only to a few
pockcts in the district, the vagaries of mon-
soon have a devastating eft'ect on the agricul-
tural economy of the district.

CT\RRYING CAPACITY

Thc carrying capacity of land is defined as the

number of people that a unit arca of land cgn
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SPATIAL PATTERN OF CARRYING CAPACITY OF LAND IN CUDAPPAH DISTRICT

support at a given technological level and
system of landuse. Allan (1949) defined rhe
carrying capacityof land as "the maximum
number oI people that a given land will main-
tain in perpetuity under a given system of
usage without land dcgradation setiing in".
The carrying capacity of land in terms of
humanbiomass canbe the standard employed
to measure the agricultural efficiency in ori-
cntal society, since major share of agricultural
land is occupiecl by lood crops. Stamp (1958)
opined that "carrying capacity in a sense is
a measure of farming etl iciency ". The concept
of carying capacity of land (in tcrms of popu-
lation) was introduccd by Stamp (1958) inhis
presidential address to thc International Geo-
graphical Congress atRio deJaneiro in 1956.
Evidently, the idea struckhim in the lightof an
ever-increasing pressure of population on
land resources. For measuring the carrying
capacity of land he employed two parame-
tcrs i.e.(1) Standard Nutrition unit, and (2)
Caloric value oI Food Crops. Here, higher the
caloric outputper unitarea, greater will be the
carrying capacity of land.The concept of car-
rying capacity has cklse ties with the man
cnvironment themc in geography. The con-
cept is applied both try physically oriented
geographers, particlllarly those interested in
soils and crops as wcll as ucographers con-
cerncd with behavioural research. "Bio-physi-
cal carryine capacity" conducted mainly by
Biologiss and Foresters encompassed several
aspccts. The main aim of these studies was
to determine the criticitl limits beyond which
physical characteristics like soils, and biologi-
cal charactcristics like tlora and fauna are not
to be degraded by human activity. In this
paper 1wo dift'erent approaches are adapted.
In the tirst method the carrying capacity is
calculated using the concepts of potential
productionunit (PPU) and Standard Nutrition
Unit (SNU) (Stamp, 1958).In the sccond ap-
proach the availablc calories per persorV per
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day liom the agricultural production are cal-
culated for an administrative unit. These val-
ues are compared with the standard required
calories per head per day.This is called food-
balance sheet method (Thiwari, 19SB).

STANDARD NUTRITION UNIT (SNTI)
AND POTENTIAL PRODUCTION
UNIT (PPTD

Stamp (1958) has suggested the concept of
"Standard Nutrition Unit (SNU) and Potential
Production unit (PPL|". SNU denotes the
number of calories required for an average
person to keep him active and healthy. PPU
dcnotes the measure of an average yield of an
acrc of an average farm land of any area.

For measuring the carrying capacity of land
in tcrms of population, two parameters are to
be considered. They are (1) the quantity of
food required to support one average person in
healLh and full activity and (2) rhe land re-
quired to produce one SNU consumption of
food according to the prevail ing type of farm-
ing and quality of land.

The standard nutrition unit for production is
gene rally measured above 20 to 25 per cent of
the standard nutrition unit lbr consumption,
beczruse this excess goes waste in preparation
of lbod grains fbr cbnsumption. As per the
Food and Agricultural Organisation (FAO)
rccommendations, the standard nutrition unit
implies 1,000,000 calories/annum/average
person, which includes a wastage of 1,00,000
calorics. But as per the average daily food
inurke suggestcd by the Ministry of health,
Government of India, the SNU for consump-
tion amounts to2275 calories/person/day or
830,505 calories/pcrson/annum. In the present
study the quantity suggested by the Ministry
of Health is adapte d as SNU for consumption.
Twcnty per cent is added to SNU to get SNU
for production (996606 Cal./person/annum).
thc caloric value derived per acre of land based
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on the existing cropping pattern is taken as

PPU tbr the given administration unit.

NIETHODOLOGY EMPLOYED

The carrying capacity is measured in terms of
caloric output of lbod crops, which occupied

tluee-fourths oIthe cropped area in Cuddapah

District. The data on crop concentration and

average crop yields lbr the year 1984-85 is

taken into consideration. Thc production of
each foocl crop is muitiplied by its caloric

value.The population tbr the year 1984 is

derived by projecting the 1981 population.

The aggregilte caloric output of all the food

crops is calculated making necessary adjust-

menls 1or wastage which is estimated to be

about 20 percent of the total production' To

.I]IANSACIIONS OF TIIE INSTITUTE OF INDIAN OF GEOGRAPIIEI{S

ity thus arriving at firka wisecapacity balance

shcct. Based onthebalance sheet, the surplus/
delicit areas are identilicd in the district.

For the presentstudy almost all the food crops

except some vegetables are taken into consid-

eration. They include paddy, jowar, bajra,

ragi, korra, greengram, redgram, horsegram,

bengalgram, gingelly, groundnut, safflower,

sugarcane, lemon, oranges, mangoes, chillies,
onions and coriandcr. The following are the

parameters used in this studY.

PATTERN OF CAIIRYING CAPACITY
IN CUDDAPAH DISTRICT

Thc average carrying capacity of the district is

4.9 persons/hcctare/year in 1948-85. But at

Firka level, therc are wide spatial variations

Caloric value of the food crops

].. PPU Arca under lbod croPs

830505 calories/ person/ Year

996606 calories/ Person/ Year

PPU

2. SNU (ConsumPtion)

3. SNU (Production)

4 Carrying capacity
(Persons/hectare/year) SNU (Production)

Population Per unit arca
5. Food croP densitY

Area under tbod crops in the unit area

assess the carrying capttcity, the total caloric

output is dividecl by tlic area under tbod crops

to obtain the per hectare tbod grain output in

calories(PPU).Using PPU and SNU for pro-

duction, the carrying capacity in terms of
persons,&ectare/year is arrived at for each firka.

The density oI population per hectareof land

undcr tbod crops is also calculated, which

is callecl as "tood crop dcnsity". Food crop

clensity is compared with the ctarrying capac-

ranging liom as low as 1.73 persorV hectare/

ycirr in T. Manhipatnam firka to a maximum

6. 92 pcrsons,4re clar e I y ear in chapad lirka(tig. 1.)

(i) Areas withVcry High Carrying Capac-

ity : (6.75 person/hectatelYeat).

Onty one firka, namely Chapad showed very

high carrying capacity during 1984-85.The

vcry high carrying capacity in this firka is
miLinly clue to its location in a favourable
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TABLE - 1

Carrying cupacity Indices (Cuddapah District)
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S.No.Firka PPU

(Calories/
hectarc/ycar)

(Million calories)

Carrying

capacity
(persons/

hectare/ycar)

Food crop

density
(persons/

hectare/year)

Population

tbod balance
(person s/hectare/

year)

1. Cuddapah
2. Chcnnur
3. Khazipet
4. Vallur
5. C.K. Dinne
6. Pcndlimarri
7. Rajampet
8. Nandalur
9. Obili
10. I(odur
11. Pullampet
12. Chitvel
13. Rayachoty
14. Chinnamandem
15. Tsundupalle
16. Veeraballc
17. L.R. Palle
18. Chakrayapct
19. Galivcedu
20. Yerraguntla
21. G.R. Palle
22. Kamalapuram
23. Jammalamadugu
24. Peddamudium
25. Muddanur
26. T. Manchipatnam
27. T.Proddatur
28. Pulivcndla
29. Lingla
30. Simhadripuram
31. Thondur
32. Vemula
33. Arkatavemula
34. Mydukur
35. Duvvur
36. Chapad

6.2
4.9
7.4
5. I
3.6
3.9
5.9
5.9
5.4
5.7
4.2
5.7
4.2

4.4
4.6
4.2
3.9
4.4
3.9

3.2
3.2
4.8
2.5
2.5

3.4
1.7
2.7
2.9
2.7
2.9
a')
3.4
2.9
5.4
5.9
6.9

6.2
6.7

5.7
3.7
3./
3.9
5.9

5.9

5.4
5.7
4.2
5.7
4.2
4.4

4.7
4.2
4.2
4.4
3.9

3.2
3.2
5.8
2.5
2.5

3.5
11

2.7
3.0
3.0
3.0

3.2
3.5
3.0
5.4
6.2

6.9

57.1
9.4
8.1
5.7
6.9
4.7
9.6
5.7
5.4
8.2
8.4
4.7
6.4
3.9
3.9
3.9
3.5
3.5
3.5
). /.
2.5
4.7
6.2
1.2
4.4
t.7
2.7
4.2
2.5
4.2
4.4
3.0
2.0
7.4

5.8
6.4

-50.9
_)1
- 2.4
- 2.0
- 3.2
- 0.8
- 5. I

0.7
0.0

- 2.5
- 3.8

1.0
2.2
0.8

0.8
0.3
0.7
0.9
0.4
0.0
0.7
1.1

- 3.7
L.3
0.9
0.0
0.0

- 1.2
0.5

- t.2
- t.2

0.5
1.0

- 2.0
0.4
0.5
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37. Probdalur
38. Porumamailla
39. P.Railapalle
40. Badvel
41. Munelli
42. Kalasapadu
43. Sidhout
44. Kondur
45. Obulam
46. Vontimictta

TRANSACTIONS OF T[.IE INSTITUTE OF INDIAN OF GEOGRAPHERS

3.2
3.2

2.5
3.2

3.2
5.2

3.9
4.4
4.2
4.9

3.5
3.2

2.5
3.2
3.2
J.Z

3.9
4.4
4.2
5.8

t3.6
7.9
7.6
9.6
4.7
6.7
5.4
3.5
6.9
6.7

-10.1
- 4.7
- 5.1
- 6.4
- 1.5
- 3.5
- 1.5

0.9
- 2.7
-0.9

District average 5.0 4.9 6.4 -1.5

Table 2.

Distribution of carrying cnpacity in Cuddapah District

Carrying capacity

(persons/hectare/year

Category No. of
firkas

Percentage in total No.
of firkas

< 3.00

3.00 - 4.25

4.25 - 5.50

5.so - 6.75

Very low
Low

Moderate

Very high

9

20

t9.6
43.4

L9.6

2.2
9

1

Total 46 100.0

physical environment in the alluvial plain of
the Pennar river. This region is mainly cov-

erecl with red loamy soils.These conditions fa-

cilitated inraisinga rangeofcrops Iike paddy,

groundnut, pulses, millets apart from sugar-

cane and fruit crops.The firka has a carrying
capacity of 6.92 persons/ hectare/ year.

(ii) Areaswith HighCarrying Capacity : (5.50

to 6.75 persons/ hectarc/year).

High carrying capzrcity is found in 7 tlrkas of
the districtcomprising about 1-5 percentof the

tolrl firkas.These firkas, namely kodur, Ra-

jampet, Chitvel, Nandalur, Cuddapah, Chen-

nur and Khazipet are situated in the central

and soulhern parts of the district which are

covered partly or fully by the alluvial plains of
the Pennar and its tributaries like Cheyyeru,

Papaghni and Kunderu.These firkas are mostly

covered by red loans and to some extent by

recl clays and red sands with almost a flat
terrain.. These firkas also enj oy comparatively
good ground water potential besides having

canal inigation under Kumool-Cuddapah canal

system.All these tactors helped to adpt

multiple cropping wilh comparatively better

yiolds resulting in high carrying capaicty.

iii) ModerateCarrying Capacity Areas: (4-25
- 5.50 Persons/ hectare/Year).

Nine firkas comprising about 20 per cent of the

total firkas are found in this category. They
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include Tsundupalle, Chinnamandcm and

Chakrayapet lying in the south-western part

of the district forming the lower part of the

Papaghni basin.Obili, Vontimitta and Kondur

are situated in the eastern part of thc district

antl located in the conlluence zones of Chcyyen:,

Sagileru ancl Pennar rivers. I(amalapuram,

Myclukur and Duvvurfirkas lie inthe Cenlral

and Northern parts of the district mainly in the

Kunderuvalley. These areas arc either partly

covered by alluvial plains or by the rugged

terrain. They tbrm a transitional zone bclq'een

thc alluvial plains and the less fertilc pied-

mont regions. Less fertile soils, low irrigation
clevelopment l'tas resultcd in moderate carry-

ing capacity.

(iv) Low Carrying Capacity Areas: (3.00 -

4.25 persons/ hectare/ Ycar).

This category ol land accounts tbr the largest

area covering 20 firkas comprising about 43

per cent oI the firkas o[ the dsitrict. Most of

lhese firkas are locatcd in the mid-wostern and

eastern pars of the district. These areas are

mostly cclvered by red sands and have very

poor irrigation backing. The intensity of crop-

ping is very low with ncarly 60 per cent of the

arable lancl dovoted to a single rainfcd crop

giving very low yiclds. Hence, these areas

irnw u low carrying capacity' Jowar, ground-

nut ancl pulses are the crops mainly grown in

these firkas.

Tuble 3.

TRANSACTIONS OF TI'IE INSTITUTE OF INDIAN OF GEOGRAPHERS

(v)Very Low Carrying Capacity Areas ( < 3.00

Persons/ hectare/ year).

Nine firkas of the clisrrict come under this

category. Asmany as 8 firkasarecontiguous

and are located in the north-western part o t
the district. Only one firka, namely, P. Ral-

lapalle is located in the north- eastern part

of tliedistrict. Among all the firkas, the firkas

in the north -westcrn part of the district have

least agricultural potential with very low car-

rying c-apacity. Much of this region fbrms part

of the pieclmont and is covcred try black loams

and clays. It has a very low carrying capacity,

sinc:e a single rainfed crop is usually culti-
vated in this zone.

PATTERN OF FOOD CROP DENSITY

The pressure of population on land is gener-

ally mcasured on the basis of the density of
population. Insomeof the studies " Agricul-
tural density" is ttlso used to serve this end.

This indcx is gcnerally uscd assuming that all
1hc arable land isclevoled to food crpps. But,

usually all the aratrle land is seldom used to

grow footl crops. Hcnce, in the present study

only the are a under lbod crops is considered to

measure the population pressure. A new index

"Food crop density" is used to serve this pur-

pose. Foocl crop density is defined as the

density of population per unit area under tood

Pattern of Food Crop Density in Cuddnpnh District

Czrrrying capacity

(Pe rsons/hec tare/year

Catcgory No. of
firkas

Pcrcentage in

total no. of firkas

< 3.00

3.00 - 4.25

4.25 - 5.50

5.52 - 6.25

> 6.75

Very low
Low

Moderate

FIigh

Very high

8

10

7

8

13

17.4

2L-7

t5.2
L7.4

28.3

Total 46 100.00
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crops.In the prcsent study populations in tirkas
are divided by the area undcr fbod crops in
their respective firkas and the values derived
are used to study Iirka-wise spatial patern of
fbod crop density in the district (Tablc 1).

The district has anoveralllbod crop density
ttl 6.42 persons,ft ecta relyear.But, at firka level,

rvide spatial variations are noticed. The tbod
crop density varialions range liom as lorv as

2.0 pcrsons in the Peddamudium firka located
in the northern part of the district to as high as

57.1 persons in the Cuddpah firka. In Cudd;rpah

firka, the high foodcrop density is mainly due

to the location of Cuddapah town, the district
headcluarters rvith more than one lakh
population.The next highest density is lbund
in Proddatur firka (13.6) which has a large

to*,n namely Proddatur.

(i) Very High Food Crop Density Areas :

(< 6.75 persons/hccrrre)

Very high tbocl crop density is noticcd in 13

out of 46 lirkas. Many of these lirkas like
Cuddapah, Chennur, C. K. dinne, Khazipet,
Proddatur and Mydukur lie in the rivcr valley
plain, whil e others like Porumamillit, Badvel,
P.Rallapalle, Obularn, Rajampet, Pullampet
and Kodur lie in thc picdmont region which
has a hilly terrain. Alnrost all these firkas are

locatcd in the central and eastern part of the

district. High popultrtion and less arable Iand

has resulted in very high lbod crop density in
thesc firkas.

(ii) HighFood Crop Density Areas (5.50- 6.75

Pcrsons/hectare).

High tbod crop dersity is rcgistered in 8

f irkas. Among them, Vontimitta and Nandalur
aro krcatcd in thc south- eastern part and Kala-

sapaclu firka in the north - eastern pirrl of the

district.These firkas are partly covered by

hilly terrain although some parts are covcred

try fertile alluvial plains. The remaining lirkas
are located cither adjacent to big towns like

2L

Cuddapah or some medium towns like
Rayachoty, Jammalamadugu etc.

(iii) Modemte Food Crop Density Areas :

(4.25- 5.50 persons/ hectare).

Out of the 7 firkas in this category, 3 firkas are

scattered in the eastern part and the remaining
4arcinthecentral partof the district. Obili,
Chitvel, Kamalapuram, Pendlimarri, Duwur,
Mudanur and Munelli firkas come under this
catcgory. Moderate irigation facilities and
moderately favourable physical conditions have
resulted in moderate density.

(iv) Low Food Crop Density Areas: (3.00 -

4.25 persons/ hectare).

Lorv food crop density is noticed in 10 firkas
constituting about 20 per cent of the totla
firkas. As many as 6 out of the 10 firkas are

contiguously locatcd in the south-western part
of tire district.. These ffirkas include L.R.Palle,
Vccraballe, Chakrayapet, Galiveedu, Chin-
namandcm and Tsundupalle. Thesefirkas do
not have cither medium or large urban settle-
mcnts. Pulivendla, Yerraguntla, Vallur and
Kondur are the othcr firkas in thid category.

(v) Very [.ow Fcxrd Crop Dcnsity Areas:(< 3.00

pcrsons/hectarc)

Eithgt firkas have vcry low food crop density
in 1984-85. The entire north-western region
of thc district falls under thiseategory but for
only one or two firkas with low or mo<Ierate

de nsity of population interrupting their conti-
guity.

POI'ULATTON.FOOD BAI,ANCE

Alicr studying the spatial pattern of carrying
capacity and lbod crop density, population-

foocl ratios are worked out for each firka on
thc basis of carrying capacity of land. This
study helps to idcntify the areas with surplus

carrying capacity and dcficit capacity.

Tho study has shown that the district on the
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Table 4.

Population-Food Balance in Cuddapah District
(On the Basis of Carrying Capacity)

23

Balance

(Penons/hectare/year)

Chtegory Number of firkas

Deficit
carrying
capacity

Surplus

carrying
capacity

< 1.0
1.0 - 2.0
2.0 - 3.0
3.0 - 4.0

> 4.0

Very low
l-ow

Modcrate
High

Very High

1

5
7
4

6

1 1

:

Total 23 19

Note: In 4 firkas the cartying capacity is equal to lood crop dcnsity

whole has an average carrying capacity of 4.9
persons/hec titre I y ear, lvh ile the avcrage tood-
crop dcnsity is 6.42persons/hcctaie. It shows

that the district as a whole suffers from tbod

deliciency to thc extent of 1.5 persons/hectare/

year.The firka level analysis revealed lhat 23

tirkas ( 507o of the tirkas of the district) sufl-er

from tbod deficitwhile 19firkas (tbout 407a

of the firkas) enjoy surplus carrying capacity.

In 4 firkas namcly T.Manchipatnam, T.

Proddatur, Ycrraguntla and Obili, the existing
carrying capacity is just equal to the tbod crop

density.
(i) Areas with Surplus carrying capacity:
Though 19 firkas enjoy surplus carrying capac-

ity, the extent of surplus is notmuch. Very low
surplus of carrying capacity (1.0 persons/hec-

tare) is found in 11- lirkas, and low surplus ol'

carrying capacity (1.0 - 2.0 persons/hectare) in
8 firkas. No lirka has uroderate, high or very

high surplus carrying capacity. Most ol'thc
firkas with surplus carrying capacity itre Io-

catcd in the western part of the d.istrict. Thc

firkas with very low surplus are found itr the

south-western part of the district. They have

low tood crop density and low to moderate
carryingcapacity. The Iirkaswith lowsurplus
ofcarryingcapacity arefbund in the north-
western part of the district which is

characterised by very low food crop density
and lowcarrying capacity. The above analy-
sis shows that the surplus carrying capacity
in some areas of the district is not due to
high carrying capacity but due to low food
crop density of population.
(ii) Areas with Delicit Carrying Capacity:

Thc study revcaled llut 50 percent of the

f irkas in the district suffer from deficiency
in carrying capacity when compared with
population.The highest dc ticiency( -50. 9 per-

st'rns/hectare/year) is noticed in Cuddapah

firka because ofvery high density ofpopu-
lation which is due to the location of class-I

torvn in it. Howevcr, in gcneral the deficicncy
in thc carrying capacity varies from as lowas
0.25 persons in somc firkas to a maximum
ol' 10.1 persons/hectitre/year in Proddatur firka.

ln general, firkas which have urban centres

within them sufler from food deficiency.
Thc cleficit is low (1.0-2.0persons/hectare)
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in 5 [i rkas, nrod cratc (2. 0-3. 0 persons,4rec tare/

ycar) in 7 firkas, high (3.0-a.0 persons/hcc-

tare/ycar) in 4 firkas and very high (4'0 pcr-
sc'rns/ hectarc/ycar) in 6 firkas. A careful study

oI thc carrying capacity and tbod crop density

distributiion shows that {irkas with higlt dcf i-

ciency are also have hish carrying capacity. In

most of the lirkas the very high and high

deficicncy in carrying capacity is due to low

carrying capacities but due to higlt lbod crop

dcnsities.

Thc ovcrall dcl'iciency of carrying capacity iu

thc clistrict in gcncnrl an<I 50 per cent of thc

tirkas in particular, clcarly points out that the

already ctegraded physical e nvironmcntof the

ciistrict is going to bc lurther clisturbed, unlcss

suitable measures are taken to improve the
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carrying capacity of the land through moder-

nisation of agriculture.The possibility of in-

crcasing 1he agricultural potential in the wcst-

ernpartof the district has to beexplored, since

this part of the district is having the lowest

carrying capacity. The physical environment

in thc eastern part of the district with high food

crop dcnsity and high deticit of the carrying

capacity will be the mostvulnerable one in

thc near future. Since, this part forms part of
the already degraded Eastcrn Ghats, utmost

atte ntion is to be paid to thc proteclion of the

ccology in this area.This high potentiality

shoultl be mainl:rinecl u'ith suitable soil man-

agcnlcnt measures so the it remains as a lood
rcsource lbr the futurc generation.
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