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INTRODUCTION :

Livestock are of vital significance in the rural
agrariill system in all parts of the country.
Structurally, livcstock are considered as an

important part of Indian agriculural econom;v.

Though lndia is very rich in livestock wealth
in the rvorld but very poor in production

econonly. The reasons for such a state of affair
are not far to seek but may be ascribed as

sociological, religious, demographic, econontic,

political and technological ctc. Basically the

Indian agricultural policy from the beginning

of Five Year plans onrvards has been

predominantly foodgrain oriented. The

traditional outlook, economic backrvardness.

very poor level of agroteclurification and small

nature of furming have prontpted the Indian

farmer by and large to make usc'of livestock as

draught force rather than dairy or meat stock.

Especially, cattle are the best colrrpanions to

the Indian farnrer in the agriculture field by

day, and live beside his house or even under his

roof, at night (Jasbir Singh,l974). Andhra

LTVESTOCK : AN ALTERNATTVE ENTERPRISE FOR SUSTAINABLE
AGRICULTURAL DEVELOPMENT IN ANDHRA PRADESH

Y. V. RAMANAIAH, Anantapur

ABSTRACT : Livestock are considered to be a part and parcel of agriculture, but
paradoxically, the rnost ncglectcd branch of Indian agriculture. Today, Mixed
farnting and diversilication ofagriculture are recognised as an cssential rnoditications
to hring about a redical change and to vitalise the small scale agricultural marketing

economy all over the country in gencral and drought-prone areas in particular. Thc
present paper attempts to highlight the importance of animal husbandry, and its
distributional patterns, areal differences and associations in the agriculturally
inrportant State of Andhra Pradcsh.

Pradesh is not an exception to this fact, rvhere

majority ofthe peasant community could never

be thought of rvithout draught animals in their
farm operations.

The agricultural scene has been changing
radically especially rvith the expansion ofdairy
and livestock farming during tho present century
(Chisholm, l97l). The crop production has

reached its optimum levels in sorne of the

agricultural pockets in the State. The next
atternative for sustainable development of
agriculture has to go for divcrsification of
agricultural economy which immcdiately calls

for dairying and livcstock development. In dry
areas. where the income from crop husbandry

is uncertain and inadequatc, the dcvelopernt of
animal husbandry as an al ternative agricu I fu ral

enterprise claims an unrivalled placc in
affording a fillip to the mral agrariarr economy.

"Mixed fanning is more valrrable in an agrarian

economy and it ntakes fanner more ;lrogrcssivc
in his out look on agriculturo" (Jasbir Singh.

197 4, p.264). Thus. the livcstock development
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has become decisive clement in the spread
andstrngthening of the regional agriculture.
Norv, the urgent call for diversification of
agricultural economy and the advantage of
mixed farming speak volumes on the
significance of livestock tvithin agrarian system.

THE STUDY REGION :

The present study region, Andhra Pradesh is

one ofthe States located in the southcrn part of
the country. It ranks fifth both in tenns of area

and population qmongthe States ofthe country.
About 70 per cent of the rvorking population of
thc State depends upon agriculture for their
livelihood. Hence, the cornerstone of the
economic development of thc State lies in the

developnrent of agricultural sector. The State
has divcrsified physical and socio-economic
environment to reprcsent varied crop and
livestock systems. Administratively, the State
is divided into 23 districts and 1,104 revenue
mandals.

OBJECTIVES OF THE STUDY :

The main objectives of the present study are

(l) to examine the areal differences in
distribution of vaious categories of livestock.
and (ii) to idcnti[z livestock association regions

on the basis of Doi's method.

LIVESTOCK UNITS :

In the case of animalhusbandry, it is impossible

to find accurate comparisons in the distribution
of different categories of livestock rvith their
absolute numbers. Because,the differnt
categories of livestock, namelv. bovines, ovines,

equistrains etc., differ greatly in their
requirements of land, labour and capital, and

the incomc rvhich the farmcr ma-v dcrive from
them. In order to obutin any comparison, the

various spccies must be reduced to some more

or less comlnon denominator (Talman, 1979.

p.156). The immediate concept which is

TRANSACTIONS OF T}IE INSTITT]TE OF INDLAN GEOGRAPI-IERS

available, on the basis ofrvhich the numbers of
different anirnal species may be related one
with another on thc basis offodder consurnption
and compared rvith other branches of livestock
production is called the Iivestock unit or animal
feed unit.

METHODOLOGY ADOPTED :

For the analysis of areal differences in the
distribution of various categories of livestock
and highlighting the regional intcrests and
importancc, the animal feed unit devcloped by
lndian Council of Agricultural Research. l97l
is adoped as criterion for the conversion of
absolute numbcrs into homogeneous livestock
units. Thc concentration ofeach kind ofaninral
is calculated to the total livestock units of the
component areal unit and mapped at mandal
level ( I I 04 mandals) for the year I 987 livestock
census. Since the proporation of grazing land
especially meant for livestock is scantv, the
overall density of livcstock is calculated to 100

hectares of arable land. The livestock
association regions are delineated rvith the
help of Doi's method.

TAXONOMY OF LIVESTOCK ANI)
SPATIAL DISTRIBUTION :

The rearing of livestock in the State consists of
bovine population like cattle and buffaloes.

ovine population like sheep and goats and

other livestock irrcluding pigs, horses, donkey's,

ponies etc., inclusivc of poultry also. In an

agricultural economy like the one in Andhra
Pradesh. the upkeep of livestock associated

rvith crop farming is nrost important because

of the necessit.v of draught and milch stock.

The spatial distribution of livcstock units is

related to nrally factors such as thc suitability
of physical ertvi ronment, availability of foddcr,

and pasturc land. nature of agricultural
economy, type of famring, size of land holding,
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tlpe of cropping pattern, purchasing power of
the people and standard of living, nutritional
aspects of people, density of population,
transport and marketing facilities, attitude of
the famrer. Government policies etc.

DISTRIBUTIONAL PATTERN OF
CATTLE UNITS

Cattle includcs both cor,vs and bullocks. Cattle
are overw'helmingly the most important
livestock accounting for 54.2 per cent of the
total livestock units in the State. Distinct
regional differences in the distribution of cattle
units are noticed in the State. High (70-80%)

and very high (>80%) proportions of cattle
units are found in 462 mandals which account
for 47.8 per cent of the total mandals of the

State. Very high proportion of cattle units is
distributed in the agency areas of East Godavari,
Visakhapatnam, Warangal and Karimnagar
districts. Here cattle are the main source of
energy in the traditional agricultural operations

of tribal communities. High proportion of cattlc
units is distributcd heavily in southcnr and

westeru parts of Rayalasecma. most of
Telangana and a small portion in the north
Coastal plain. The high concentration of cattle
population in the plateau region is duc to
(i) lorv rainfall and dn,climatic conditions are

suitable for cattle population rather than
buffaloes, (ii) they can rvithstand to drought

occurrences, (iii) bullocks are the chief source

of aninral power in agriculture and they are

regarded as the consummation of regional

agriculture and (iv) cattle arc the chief source

of rnilk production.

It is found that varied phy'sical conditions and

regional agricultural pattcrns have vividly
brought out a clcar distinction in the distribulion
of cattle population in the Statc. In
agriculturally devcloped areas of Coastal plains.

thc irnportance of cattle as a draught force is

insignificant where as in the agriculturally

backward areas of interior parts of the state
cattle are the sustainable breeds both for work
and milk.

DISTRIBUTIONAL PATTERI',I OF
BUFFALOES

Buffaloes constitute the second most irnportant
category of livestock production in Andhra
Pradesh accounting for 34.4 per cent of the
total livestock units of the State. Buffaloes are
reared both for agricultural u,ork ald for milk
production, horvever, buffalo as a milk breed
is more prevalent and pronouned rather than as

a drauglrt animal. When compared lvith the
distribution of cattle, the regional pattern is
practicall-v' reversed in the case of buffalo
rearing. High (60.1 - 8070) or very high (>80%)
proportions of beffalo units are noticed in 154

mandals. (13.9% of the total mandals of the

State). Out of thcrn, 147 rnandals are situated
in the Coastal plain,4 mandals in Rayalaseema
and 3 mandals in Telanganri. It has shown their
akiness to the coastal plains due to favourable
humid clirnatic conditions and plenty of rvater
facilities. The stable irrigated farming,
availability of fodder round the year, high
density of population and agricultural
prosperity, Iarge number of urban settlements.

high purchasing porver of the people, high
standard of living and rvell comtnunication
netrvork etc.. are the other favourable socio-
economic conditions for overwhelrning
dominance ofbuffalo population in the Coastal
plain. Moderate (40.1 - 60%) proportion of
buffalo units is found in 220 mandals (19.9%
of the total mandals of thc State). Out of thent,

l4l mandals arc located in the Coastal plain.

The environrnental conditions of platear.r region

arc more rcstrictive for the grorvth of btrffalo
population. The arid and sorti'arid climatic
conditions. scant), watcr facilities, non-
availability of foddcr round the 1'ear for stall
feeding arc not favourablc for high densities
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of buffalo production in many parts of
Telangana and Ra1,'alaseer11a. In thesc tu'o
regions *,here cattie population arc nrore
prevalent. the buffalo population is lou'or very
lorv.

The above stud1,has rcvealed that the regional
pattcrn of buffalo rearing is conditioned b1,

both environnrental conditions as u,ell as the

agronomic and production s1'stems. Leaving
asidc the environment. in gencral. thc
concentration of buffaloe population is ven'
close to canal irrigated areas and prospcrous

and productive agricultural zoncs.

DISTRTBUTIONAL PATTERNS OF
DRAUGHT UNITS

Draught force is mainly confined to bullocks
and he-buffaioes. Horvever, bullocks arc thc
predominant drauglrt forcc units becausc the

hc-buffalo has not provcd as usefi,rl rvorking
animal as the bullcck. As per the 1987 ccirsus.

on an average. the drauglit force accounted for
35.-5 per cent of the total livcstock units in tlrc
State. The regional imponance and areal

diffcrenccs in thc density' of draught forcc is

linked rvith the nature of thc soil. intcnsitv of
irrrigation. cropping pattern and level of
rnachanisation. High P6A%) propotlion of
draught forcc to the total livestock production
is found irr 3l nrandals nrostll distributed in
the agcncl' arcas of north Coastal plain. In the

forest belt of,agcnc1.'areas draught force is the

chief source of energy for tribal agriculture.

Modcrately high proportion (40-60%) of
draught force is noticed n 426 mandals rr{tich

account for 38.6 per ccnt of thc total nrandals

of thc State. Out of thcm: 2-59 nrandals are

sihrated in Telangana. 85 in Coastal plain. and

82 mandals in Ra1'alascema. Many' parts of
Telartgana, Western portion of Ra1'alasecnta

and upland and forest areas of riorth Coastal

plain are fr:und u,-ith moderatell'high
concentralion of drar,rght force. Most of these

TRANSNCTIONS oT TI,IE INSI'N'Iil'E OF IIIDLAN GEOGRAPT{ERS

areas are knorvn for rainfed agriculture. The
poor socio-economic conditions of the farnrers,
extensive rainfed farming. limited prcssure on
agricultural opcrations duc to cultivation of
rainfed crops confining to one scason are not
favourable and encouraging conditions to go
for mechanisation. and hencc, most of the
peasants try to maintain a pair of bullocks to
carry out their agricultural rvork at lorv cost.

Here, it is observed that u,herever the
agriculturc is stablc. dvnarnic and progressive.
thcre thc nrodenrisation of agriculture has

reduced tlrc importancc of draught force as

chief sorirce of energy in agricultural
devclopnrent. On the other hand, nhcrc the
rainfed agriculture is more prevalent aud

agriculture is prccarious; the prosence of
dominant cattle population and poor socio-
econornic conditicns. motivate to continue the
draught force in agricultural opcrations.

DTSTRIBUTIONAL PATTERN OF
MILCH STOCK UNITS.

Tlie rnilch stock in the Statc is chicflr,confined
to co\\,s and shc-buffalocs. Nuntcricallr.. the

she-buffalo is thc niost iurportartt rnilch brecd

u'hen compared u'ith co\\, as it accounts for
about 65 per ccnt of the total milch stock in the
State. It rndicater that caftlc is mainly meant

for n'orkforce n,here as buffaloc,s for milch
stock. The total milch stock units accounted

for 26.2 per ct:nt of the total livcstock units in
thc State. Fligh (30-a0%) and very high(>40%)
proportions of milch stock are found in 296
mandals u'hich account fbr 26.8 pcr cent of the

total nrandals of the State . Out of thcm, 228

manclals arc locatccl in thc Co:tstal plain. 43

nrandals in 'fclangano ancl 2-i nt:lndals in
Ra-valasccma, It indicates that the Coastal
plain, es1:cciallv the dcltaic districts are vcry
significant for milk f ielding animals. rather
than draught forec or othcr livcstock.
It is infcrrecl lrcrc that slre-buffalo is the ntost
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Fig. 3 : Andhra Pradcsh - l,ivcstock Association Rcgions 1987

irrrportant rnilk yielding animal in the State.Its
pre-emincnce in the Coastal plains is

urlquestionab le in rnilk p roduction. The Coastal

plains are identified as thc pre-dominant areas

of milk yielding anirlals because of favourable
ph1'si cal 

" 
agrogeograplii cal and soc io-economic

condtions. In thc rccent y'cars the small-scalc

house-hold confined dairying has to be

excogitated as a subsidar)' occtlpation to
alleviate thc tribulations of thc small and

marginal fanners in the State.

DISTRIBUTIONAL PATTERN OF
SHEBP UNTTS

Sheep are more suited to arid attd senri-arid

climatic conditions and poor grassland
vegetativc s-vstem. Thcy arc least affecteci b1'

fodclcr f,rmines and seclns cven to have made

sturdy prc,gress in thc 1'ears of distress. Tho

proportion of sheep units in thc total livestock
of the Statc accountcd for J.6 per cent. High
(10-15%) and very high (>15%) proportions
of sheep units are found in 142 mandals, out of
them,72 mandals are located itr Rayalaseema,

4l Telangana and 29 mandals in thc Coastal
plain. The districts important for thcse
concentrations are Anantapur, Chittoor.
Cuddapah, Mahabubnagar and Ncllore. Thc

sheep rearing is common in the rain-shadow

region of Ra.valascetlla and southern
Telanagana and sonte upland portions of south

Coastal plains. Extcnsivc fallorv covcr, rough

rvastelands and dry tneitdorvs arc the other

favourable aspccts besides the dry clinlate
for sustainablc shecp prodtrctiort. If good

breeding facilitics are cxtcndcd. ccrtainl-'",

shecp rearing u'ill bcconte a prosperous

agricultural activity of rvcaker sectiolls in the

-i'
ri

lr t,
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drought prone areas of Rayalaseema and
Telangana.

DISTRIBUTIONAL PATTERN OF
GOAT UNITS

Goats are allied to sheep. but are rnuch harder
and more active. In arid and semi-arid arcas.
goat breeding is more lucrative than the other

breeds on account of thc lorv cost of
ruraintenance and their sturdy nature . The goat
units accounted for 3.7 per cent of the total
livestock units in the Statc. High ( I 0- l5 o/") and
very high (> I5%) proportions of goat units
are found in 45 mandals. lut of them, 22

nrandals etre locatcd in Ravalasecma. 14

rurandals in the Coastal plain and 9 rnandals in
Tclangana. '[he districts irnportant for higlr
concentration of goat units are Anantapur,
prakasam. Kumool. N{edak, Cliittoor and
Ncllore. Thc dry climatic conditions of
Rayalaseema are congenial for the devclopment
of goat rearing.

DENSITY OF TOTAL LIVESTOCK
UNITS

The dcnsity oftotal livcstock units is calculated
on the basis of arable land but not ou grazing
land, because the land specifically uscd for
grazing is ven nleagre. Since the dry foddcr
consists of the residual material and by -
product of the most of non-legurninous and

lcguminous crops. it is the main source of
livcstock feed tlrough-out thc vear, and hence

the arablo land is heavily supporting the

distribution of livcstock" The average density

of livestock units u'as 160 units pcr 100

hectarcs of arable land in the State. High (2-l I -
300 units) and vcry high (>300 units)
concentrations oflivestock per 100 hectares of
arable land are found in 275 mandals (24.9%

ofthe total mandals ofthe State). Our of thenr,

138 mandals are locatcd in Telangana. 96

mandals in the Coastal pla.in. and 4l nntrdals

in Rayalaseema. Thc.v are distributed in the
south Coastal plain. upla.rrd areas of north
Coastal plain, agcncv areas of northent part
of thc Statc and northcrn Telangana. Thc
districts important for highcr densities of
livestock arc Karimnagar, Warangal.
Nizamabad, Visakhapatnam, West Godavari,
Nellore. Cuddapah, Chittoor, Range
Reddy, Nalgonda and Adilabad. These
areas are thc signifioantll, potential areas
for the susterrancc of large number of livcstock
units becausc of high carrying capacity of
arable land.

LIVESTOCK ASSOCIATION TYPES

In a subsistt:nce and senri-subsistence
agriculutral econom\'. gcneralll,. the farmsrs
cxtend patronage to several categories oflive-
stock rather tlran a singlc one, and hence the
concentration on a single class of livestock is
uncommon as in the case of crops. In the
present study. Iivestock association tvpes
are identified on thc basis of Doi's crop
combirutiou rnethod. There are five rnajor
livestock association tlpes identified in the

Statc rvith various sub-combinations. on the
basis of rank diffbrences of thc categorics of
livcstock.

MONO-LIVESTOCK ASSOCIATION

Mono-livestock association is found in
I I mandals distnrbuted in Visakhapatnaru,
West Godavari, Prakasatn, Nellore and
Khamnram districts. Trvo categories of
livcstock namely. draught force and sheep

emerged as mono-livestock classes. Draught
force as a tttono-livcstock is fotrttd in
l0 mandals located in the agencll area
where cattlc is tltc main rvork forcc for tribal
agriculturc. The tribals rcar cattlc ntainl.v

mcant for agriculutral r.vork. Shcep trs a llrono-

livestock is found in Sangani rttandalof Ncllore
district.
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TWO.LIVESTOCK ASSOCIATION

In terms of spatial spread. the livcstock
association with tr.vo classes of aninrals is the

second nrost important one, distributed in 176

mandals. Out ofthenr. I l8 mandals are situated

in the Coastalplain, 42 rnandals in Telangana

and 16 mandals in Rayalascems. Draught
force as the main catcgory of livestock formed
tr.vo different sets of association distributed in

90 mandals. Draught force rvith other bovines

is the significant tu'o-livestock association

found in 7l rnandals. distributed in Srikakula"rn.

Viiayanagaran,Cuddapah, and in the agcncy

areas of Khammam, West Godavari and East

Godavari districts. Draught force and milch

stock cornbination is found in 19 mandals in

Warangal. West Godavari. khammam and

Ranga Reddy districts.

Milch stock as the first ranking category fomed
trvo sets of associations distributed in 57

mandals. Milch stock arrd other bovines
association is the rnost significant one and

fourd in 50 mandals lieavily concentrated in
Guntur, Krislma, East Godavari and West
Godavari districts. In these dcltaic arcas. the

irnportance is givcn to the buffalo for milk and

next onlv to the othcr aninrals.

TI{REE-LI VESTOCK ASSOCIATION

In tcrms of area. three livestock association

typc is tlre largest olte rvith 8-53 mandals

(773% of the totalnrandals of the State). Out

ofthem, 399 rnandals are situated in Telangana,

273 mandals in the Coastal plain and l8l
mandals in Rayaiascema. There areS t1'pes of
animals forming 28 differerit sub-livestock

assoicatiorts on the basis of rank differences in

the proportion of anitual categories.

Draught forcc surpasscd as the rnajor type

in fonrring thrce diffurcnt sets of livcstock

associatiotts in 498 rnanclals. Thc leading tlrrce-

TRANSACTrcNS OF TH]I INS'IITI-TTI] OI? INDIAN GEOGRAPI{ERS

livestock association is draught force-other
bovines-milch stock found in 308 rnandals
distributed in Karimnagar, Khamam.
Warangal, Nalgonda, Mahabubnagar.
Chittoor- Anantapur and Kumool districts. It
indicatcs that this cornbination is more prcvalent
in the plateau region. Draught force-milch
stock-other bovincs is the second most common
three-livestock association found in 180
mandals distributed in Visakhapatnanq Guntur,
Kurnool. Cuddapah, Chittoor, Medak,
Mahabubnagar. Nalgonda and Karimnagar
districts. In thcse areas lnore or less equal
importance is being given to draught force and
milch stock.

Milch stock as the first ranking category of
livestock fornrcd 5 differcrrt sets ofassociatiorrs
found in 167 nrarrdals. Milch stock-other
bovines- draught force is the most corllmon
conrbination found in I l4 ntandals distributed
in East Godavari.West Godavari. Krislura,
Guntur, Prakasam, Nellore and Chittoor
districts. It reveals that milch stock is the most
dominant animal category reared in the Coastal
districts. Milch stock drauglrt force-other
bovines is another associatiort of aninrals found
in 48 mzurdals distributed in East Godavari.
Nellore. Guntur and Chittoor district.

FOUR -LIVESTOCK ASSOCIATION
REGION

This region embraces 62 nrandals. orrt ofthem.
33 are located in Ra,valaseems, 23 in Coatal
Andhra and trvo n-randals irt Telatrgana. Irr

Krislura and Guntur districts rnilch stock as

the primary livcstock fonrred comb inati on u'ith
the association of drauglrt forcc. otlter bovines,

poultw and goat. Thc significant foLrr-lievcstock

asssociatiou is milch stock rvith other bovines.

poultry and clraught forco fotrnd in Krishna
district. Draught forcc as tltc prinlan livcstock
unit fomrcd conibinirtions -rr ith the associatiott
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of different animal like goat, sheep. milch
stock, and othcr bovincs, most frequerrt in
Ral,alasccma districts.

FIVE. LTVESTOCK COMBINATION
REGION

This combination is insignificant and found
in trvo mandals locatcd in Anantapur and

Chittoor districts. Draught force. nrilch stock,
othcr bovines. slrtrp and goat lrave participatcd
in fi ve-lievestock association.

CONCLUSION :

From the present study-. it is found that rvhere

tlre cattle population is donrinant in Tclangana
aud Ravalaseema, the nrlin catcgorl' of
livestock may eithcr be draught force or other

bovines. ncxt onh, the milch stock. So in the

buffalo dorninated areas ofthe central Coastal
plain, rnilcll stock is the primav category
follou'ed b1, other bovines or draught force.
On the *'hole. draught force, nrilch stock and

other bovines are funportant classcs oflivestock
in fonning the livestock associations. The

divcrsified livestock associations are
frequent in Rayaiaseenta and south
Coastal Andhra u,herc the plrl'sical.
agro-geographic and socio-econornic
conditions are conducir,e for the grouth of
hetcrorgeneous livestock t1'pes. Sheep and

goat are includod in thc livestock association

onlf in Rayalaseenta and south coastal
plain. Although poultry is there in all areas of
the State. they are not that sufficient and

important to place in livestock combination
except in ferv cases in Krishna and Ranga

Reddv districts.

Distinct Regional differences arc to be found

betrveen the different tlpes of livcstock in thc

State. It is revealed that tlre state has propituous

cnvironment for a plcntitude of li.restock

rcsourccs cspccialll' cattlc. buffaloes, sheep.
goat and poultry. The livestock cornbinations
shou,ed that mixcd livestock fanrring is
conlnlnron and no onc category of aninral is

cver suffrcientlv dorninant to exclude all othcr
t1,pes to fronr any one tvpr: . The rnixed clr".rracter

is more clearlv reveaied by thc livestock
associations. Hou'ever, the draught and milch
stock tlpes of livcstock are most distinctive
aspects of livestock associations in manl'parts
of the State.

Since crop-husbandrf is unstablc, and
unproductivo in rnost ofthe rain-shadorv areas

of the state, animal husbandry has to be
excogitatcd as an altcmativc possible prinrary
occupation to improvc the economr, of these

agriculturallv backu,ard areas. An agricultural
plaruring airning at grcater diversification of
agriculturc rvill certainlv offsct son-re of the
risk involved in specialisation and monoculhlre
crop fanning. At the sanre time it reflects the
new tradition of snrall-scale rnarkcting
agriculture, gainful employment to the fann
people and sustainable agricultural
development of the region. The diversification
of agriculture leading to the developnrent of
nrixcd farnring must be brought to lessen the
cnvirorunental and socio-economic problems
and to make nraximum use of availablc bio-
divers ity for sustainable regional agricultu ral
developnrcnt in thc State. Here the concepts of
Green Revolution and White Revolution arc to
be placed lnore are less on equal planc and the

trvins must be rnade to travel together to
achicve the noble destination of the rural
cconomic uplift and balanced regional
agricultural development in the State. Any
offrcial agricultural policv of the State or
Ccntrc ma1' be designed to cllcourage such a

trend of agricultural diversification and mixed

fanning.
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