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1e1 SIATGMENT OF THg PROBLENM

Relationship between the size of holding and
productivity has been a controversial issue in India.
dhile some economists argue in favour of "inverse"
relationship between the size of holdings and produc=
tivity, others attribute such a conclusion only to
certain "statistical traps®™ and in turn suggest that,
there exists no consistant relationship between produc=
tivity and size of agricultural holdings. There are
still others who feel that the relationship tends to
become positive, particularly in those areas receiving
the impact of green revolution. %ince the relationship
between the size of holdings and productivity has an
important bearing on various policies concerning agri-
cultural plamning adopted at the state or national level,
it would be useful to utilize the latest data for testing
various hypotheses.

Agriculture is the most extensive form of buman
occupation where half of the world's population earns its
livelihoode Agricultural geography, dealing with the
spatial organization of crops and their concentration,
provides an interesting fleld in which geographer can
play a vital role for the well=being of the soclety.



The present study attempts to understand the
specific nature of the relationship existing between
landholding and productivity in a backward agricultu=-
ral setting of the Brahmaputra valley. In the course
of the analysis the study will aim at examining the
relationship in its multiferous facts ranging from
size of farms, tenancy and fragmentation to broader
aspects such as, land=utilization and cropping pattern
etc. and avold making a sweeping judgement arising out
of a simple one to one relationship.

The process of economic development inevitably
entails efforts to raise productivity in the agricultural
sector so that not only a small working force can produce
emough food for the rest of the society, but also to
release a big chunk of its working hands to join the
industrisl sector. Thus raising sgricultursl productivity
forms one of the most important tasks of most of the deve~
loping countries aiming at a quicker pace of economic
development. In India, efforts had been made to raise
sgricultural production by raising more and more land under
cultivation in its early decades of .pl.m-d' development.
However, it was soon realized that emphasis hes to be laid

more on productivity than on production. All out=efforts
were to made to incresse productivity of land by way of



introducing improved varieties of seeds, mechanization
and other modernized methods of cultivation popularly
known as "Green Hevolution" in the history of post
independent India, contrary to the expectation, by the
late seventies it was seen that the effects of green
rmldtbn were highly localized and in the larger part
of the country its impact was minimasl, Furthermore, it
was also felt that the emphasis on mere productivity had
introduced acute socio=ecoromic disparities, particularly
in terms of land distribution among various segments of
the population and in terms of changes in the cropping
pattern. '

This led many to wonder the structural questions
which were so far igmoredes “ocial scientists began to
question the very nature of the relationship that existed
between productivity and size of holdings. A protracted
debate contimied to pour evidences contrary to each other
as to whether the relationship is neutral, positive or
inverse. The very debate has also raised doubts as to the
ethical nature of ecommic development based on producti=-
vity ignoring the question of social justice. It has also
marked a rethinking smong planners and policy makers to
incorporate the findings for better agricultural planning.
But there appears to be mo end to the debate.
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The problem, perhaps, arises from the fundamental
differences in the asgricultural ecology of the sub-
continent which allows differentials relationsnip between
agricultural holdings and productivity. An attempt in
this dissertation, therefore, has been made to understand
the relationship in a green ecological mileu of
Brahmaputra valleye.

issam has a =trong agro-climatic base yet its
economy in general and sgriculture in particular is not
showing satisfactory performance. A low level progress
in the primary sectors of the region has resulted in many
socio=gconomic problems. Agriculture is the principal
source of livelihood for a majority of the people in the
rural aress of Assam. The agricultural sector i= so
important to the state's total ecomomy that it alone con~
tributed 56 per cent to the state's total income at the
current prices in 1975~76 as compared with 45 per cent for
India as a whole. Agriculture has another most important
role to play. It acts as the main sbsorber of the working
population a8 it engages as high as 77 per cent of the
totel working population in the state. in fact, the ave-
rage yield of cereal and mon-cereal crops in assam is much
lower compared to that of other states; the techmology
deployed in agriculture is traditional and diffusion of
inmovations is insignificant. Although Assam ranks seventh



out of a total of twentyfive states in India in terms of
per hectare productivity, it is not an impressive record
considering the potentiality of its arable land and
natural endowment. About half of the total districts
(undivided), i.e. Darrang, Goalpara, Kamrup, Nowgong,
Lakhimpur and Dibrugarh of Assam has very low agricultu=-
ral productivity per hectare of land. It is obvious from
the present agricultural situation that the agricultural
potentisl of the state is highly under-utilized and much
remains to be done.

1.2 QBJECTIVES

‘The studies on the size of holdings and productivity
of agriculture in India are relatively less and there are
extremely few studies which have been conducted on the
North=Zestern region. This ie understandable for the con=
text and concepts of holdings in the region significantly
differ from the rest of the country. In the light of new
strategy adopted by the govermment of Indla during 1966=67
for agricultural development, the individual operational
holdings sssumed special significance in India as the unit
of decision making. It became more important as the agri=
cultural census centred mum;tho operationzl holdings. The
study, therefore, is undertaken with the following
objectives:
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i) to sssess the nature and extent of inequality
in the distribution of land holdings among various segments -
of the populations;

ii) to examine the specific nature of the relation=
ship which exists between the pattern of land holding and
agricultural productivity in the study area; |

ii1) to develop insights into various programmes on
sgricultural planning and policles and suggest necessary
reformstive measures aiming st better productivity of land.

The data used for this study have mostly been obtained
from the Fara Management Jurvey of India where 'the study in
the ecoromic of the Farm Management' was carried out in the
year 1968 to 1971 in the district of lowgong of Assam. The
other sources of the dats are the published and unpublished
record of the state reports on agricultural census, Govern=~
ment of Assam. Apart from these sources, informations have
been obtained from the Gensus of Indis and various periodicals
and other sources.

Methodological idea adopted in this dissertation also
centre around the study of the Ecoromic of Farm Mansgement
as mentioned above. Therefore, the source of data and
methodology at this study are the same as the findings of the



Farm Mancgement “urvey of India.

The whole district is divided into three sgricul=
tural nnﬁ according to the cropping pattern, rainfall
and location etc. Altogether 150 farm families in 1O
villages comprising of 3 zones, i.e. 80 households from
Zone "A', 30 from Zone 'B' and 40 from Zone 'C' has been
taken up for investigation. 7o gather suthentic informa=
tion the structure of farms are divided into &4 sections,
vize, 1)Farm:size, tenancy and fragmentstion, ii) Land
utilization, cropping pattern, iii) Farm assets and iv) Cash
receipts and cash expenses. The data has been analysed on
cost accounting method.

1e4 AREL OF STUDY

The present study pertains to the Nowgong district
of Assam, which is one of the agriculturslly developed
districts in the Brahmasputra valley. The district is situa~
ted on the south bank of the river Erahmaputra occupying a
geographically central position in the state of iAssam. The
district lies between 25°45' and 26°45' lorth latitudes and
91°50" and 93°20' EZast longitudes. On the morth it is
bounded by the river Brahmaputra, on the east by the district
of %ibsagar (undivided) and Karbi inglonge. The southern part
is mainly bounded by the Karbi Anglong district and portions
of the state of MHeghalaya and North Cachar iills. On the



vwest lies the district of Kamrup and part of Meghalaya
plateau. The total geographical area of the district is
5,561 square kilometre.

According to the census of 1971, Nowgong district
accounted for about 11.2 per cent of the total population
of the state. The district was having 15,80,895 (8,84,938
males and 79,5957 females) in 1971 as against 12,10,761
persons (6,45,690 males and 5,67,071 femsles) in 1961, with
an incresse of nearly 39 per cent. The rural population of
the district is about 1.6 million while the urban population
is a little less than 1.2 lakhs, There were as many as 8959
females per thousand of males. Among the district of Assam,
Nowgong had the highest density (302 persons per square
kilometre) of populstion far exceeding the state average of
221 per sq. kn, Hovever, in terms of absolute number Nowgong
district has 'm lowest mumber of population compared to the
other districts located in the plains.

The cultivated area of Nowgong district accounts for
a little over half of the total geographical area of the
districts The total cropped area and intensity of cropping
has shown marginally increase over the period preceeding 1971'.
The porportion of current fallow has declined gradually
probably a8 a result of better attention given to the famm

practices.

e —— T —————



Paddy is the major crop of the district. Different
varieties of paddy occupy about 67 per cent of the gross
cropped area in 1967-69 and 72 per cent in 1970=71. The
second ranking crop of the district is jute. It is
reported that, the area under jute shrinks from 16 per cent
in 1967-68 to a meagre 12 per cent in 1970=71. The rabi
season's crop viz., oil seed and pulses have occupied about
8 per cent and 4 per cent of the gross cropped area
respectively. '

1eb SAMFLE VILLIGES

The villages chosen for the present study are those
selected by Economics of Farmm Management which carried out
agricultural survey in the district during the period
1968=59 to 1970=71. The villages are well distributed
throughout the district and hence the field data collected
from these villages are proper indicative of the different
aspects of agro-soclo-ecoromic life of rural areas in issam,
particularly of the Howgong district.

The sample villoges comstitute 0.8 per cent of the
total villages in the entire district. The population of
sample villages are 23,445 according to the 1971 census.
About 36.6 per cent of the total population in the villsges
is recorded a= literate and 70 per cent of workers depend
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on agriculture as their livelihood. The share of the
workers in the total population of the sample villages is
about 40 per cent. The livestock population comsiats of
about 37 per cent draaght animal, 23 per cent milch and
40 per cent other animals.

The average size of cultivated area is 2.07 hectare
per household in the sample villages and per capita land
available is 0.27 hectare. The intensity of cropping is
low, the ratio of gross cropped area to the net cropped
area being 1.28. Paddy is the pre-dominant crop of the
sample villages covering about 74 per cent of total occupled
area under principal crops. The next important crop grown
by the wvillsgers i=s jute. The rape and mustard, pulses and
other miscellaneous vegetable crops are also raised in the
villages.

The method of cultivation is still primitive. The
traditional wooden plough and spad-' are commonly used as
agricultursl implements in the villages. A few cultivators,
however, started using tractors for preparation of soil for
the cultivation of jute, sugarcane and suitumn peddy (Abu)
in the summer. The chemical fertilizers are used by glmost
all cultivators of the sample villages.

The crop rotation practised by the villages are as
follows:
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i) Aatumn paddy (Abu) followed by winter
paddy (%ali) ‘

ii) Jute followed by winter paddy (Sali) or
mustard or pulses,

The cultivators of sample villages have grown
winter paddy _(Bm) and satusn paddy (Abu) as mixture.

1e4e1 Epices of sgriculturgl commodities

The post harvest prices of all the coumodities
are considersbly lower than that of pre~harvest prices.
The differences of the village and market prices of azll
the commodities are mt very much significant to mote.
The lowest price of paddy is recorded in the month of
December and thereafter the prices gradually rise. In
the case of jute, the lowest prices are recorded in
September and October ani contimue to rise from the month
of Hovember. The variation of prices of pulses and
sustard in different months are mot worth moticing. The
lovwest price of sugarcane is recorded during the month
of Jamiary to March and thereafter rise gradually.

1e4.2 jgricultursl wages

The average dally wages (during the period of
study) paid to the male, female and children are Rs.4.08,



12

REe 330 and Rs. 2,92 respectively. It appears that
higher wages are received by the adult male and
children in ploughing operation compared to other
agricultural operations.

1e5 QCHARIZA SCHLMES
The chapter schemes for the present study is as
- follows:

Chapter one discusses the problem, objectives
of the study, sources of data and methodology, ecomomy
of the study are and existing literatures of the study.

Chapter two presents a brief geographical
account of the study areae.

Chapter three discusses the landholding and
production pattern of the study area.

The fourth chapter pertains to the analysis of
the various sspects of farmm structure.

The last chapter is devoted to a summary and
conclusions arrived at the earlier chapters and suggests
recommendations for a better agricultural planning.

106 LITERATURE SURVEY

The relationship between the size of holdings
and productivity has been a much debated issue. In the



13

early stages of the discussions, there was a near
unanimity smong most writers on an inverse relation-
ship between the two variables. This conclusion,
however, did not withstand rigorous empirical tests
when the later investigators provided results contrary
to it.

The focus of production response to price in
the Indian literature has been nearly matched by the
ecoromic analysis, which was taken from the findings
of the Farm Mansgement “tudlies (for Uttar Pradesh,
Madras, dest Bengal, Bombay, Punjab, Hadhya Pradesh and
Andhra Pradesh during mid 50s) that sn inverse relation-
ship existed between farm sizes and productivity per
acree. This relationship which has an obvious bearing
upon the policy issues pertaining to land ceiling and
land grouping under co-operative farming and other forms
of agrarisn organismations, has led to the explanations
by Khusro, Majumder and Sen and further empirical work
by Hamumasntha Rao and A.F. Rao and the others.

de may mote at the outset that much of the
important statistical evidence that is availaeble point
rather strongly towards the existence of an inverse
relastionship between farm size and productivity. The
Farm Management Studies have indeed, yielded this
relationship, whether grouped by size classes or taken
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on an individuasl farm basis g8 Hamumantha Reo hes done
from Sombay. Independent survey for Andhra Pradesh by
Rad has also revealed similar results.

AJdis Khusro writes, 'of particular interest are
some generslisation sbout the relationship between farm
size and efficiency which are based upon a remarkable
repetitivenesas of some phenomena almost everywhere smong
the area studied', later mentioned am one of the genersli-
zation, 'as farm size expands gross output per ascre
declined’.’

Similarly, A«X. Sen listed three results found to
be broadly valid in Indian sgriculture. Cne of these was,
'by and large productivity per acre decressed with the
size of holdings' o2

Dipok Majumder in his turn wrote, 'the data
presented by the Famm Management Survey of Indis have added
ano ther example to a phenomensa observed in many parts of
the underdeveloped world, viz., that in peasant agriculture,
as the farm size decreased the output per acre increased’.’

w& Aeliay {ed.) Read

Revelopment, Allied :
zﬂcn. felay M 14, June &' f%’o
’nm. Des Ecompmics, 32, May 1968.
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Saini wrote, 'by and large the inverse rats
ship between famm size and productivity ss a confirmed
phemomens in Indian sgriculture and statistical validity
is adequately established by an analysis of the disaggre=
gated data'.”

Hamumantha Red made such a generalization mot only
for yield per acre but also =ome of the factors asssociated
with its Thus, 'in gll the districts studied, the percen~
tage of cultivated to uncultivated area, cropped more than
once decressed sharply with incresse in the size of
holdings. This i=s because, awong the factors the percentage
of holdings irrigated invariably declines with incresse in
the size of holdings.'?

de may now turn to another side of the debate. Al
Redo has fitted a logaritimic function to farm level data,
all belonging to the same village. iils conclusion was,
‘contrary to the findings of the Famm Management Studies,
according to which, the productivity remasined constant over
all holding sizes in all villages, which indicates that,
holding size has mo effect on pra&uctivity.'é

Reo's conclusions were confirmed by A. Ffudra who
also used dissggregated data referring to the farms within

6, June 1976.
1» Ccte 1966,

Raoy 4ePey Loomomic gnd Folitical weekly, 2, Nov. 1967.
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the same villpge. He tested a large numner of observa=
tions and statistical methods which he thought vere
superior to the regression method used by all others.

Usha Rani was more caatious and her conclusions
were exemplified by the following statements:

a) "One can even conclude that yleld per acre
remains constant over different size groups of farms®.

b) “lo famm generalization can be made about the
variation of intensity of cropping over different size
group of farms"®,

e) "It can be sald, there are mo significant
variations in the inputs per acre over the different size
group of tm"."

The above survey only makes the complexities
clear about the relastionship between the two variables.
It is clear from the survey that the received studies do
not reach at any conclusive results and their findings are
extremely divergent. Part of such divergent findings owe
their origin to the varying ecological and social milieu,
regionally differentisted over the broad spectrum of the
Indi=n sub-continent. The size and diversity of the sub~-
continent defies predictably any ubiguitous experience and
this perhaps demands studies at a micro scale without
aiming any generalized picture to be obtained.

"Rent, Ushe, Zcomomic gnd Foliticel Weekly, 16, Jume 1971.
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2.1 INTRODUCTION

Agriculture is mot only the growing of crops,
it is also a form of applied ecology. Agriculture is
dinctty» dependent on the immediate natural environ~
ment which can be changed only at heavy cost. Initially,
agricultural systems are imposed by the physical condi-
tion till the later are modified. Assam a8 a whole and
xon@m district particularly reveals regional contrasts
in agriculture attributes, which is largely because of
differences in enviromment.

Phy=sical factors affecting agriculture may be
divided into geology, physiography, location, soil,
climate, hydrology, etc., although they are clearly inter-
related. For instance, climate is influenced by altitude
and slope aspects, soil by rainfall snd evapo=-transpira-
tion etc. Therefore, the role of these factors in th
areal asgricultural complex is undenisble.

2.2 IQCATION

The state of Assam, situated in the North~fastern
corner of India is linked with the rest of the country by
a narrow strip of sub-montane region in North-Bengal. It
extends from 24°8' to 27°56' North latitudes and 89°42' ®
96° Zast longitudes, surrounded by Bhutan and Arunachal



L 9l

000000 €
0000.052
0000002
0000081
0000001

00000S

00000S7
0000002
00000S!
000000¢
00000S

M0138

WYYHOZ IW

HS 3avi9aNVvd

WASH!
NOILNGIELSIA NOILVINdDOd WYSSY

07




MNAGADN

1 DHUBRI 14
2 GOALPARA 15 NORTHCACHAR HILLS . = A Si% 15 S uT
3 KOKAJHAR 16 SILCHAR ASSAM AD VINIST RATI VE Ul\ll i S
4 BARPETA 17 KARIMGANG =
5 NALBARI 40 0 4 BOKm.
& KAMRUP
7 DARRANG
8 SONITPUR i
9 LAKHIMPUR e o
10 DIBRUGARH E5\»\ Lk R ;
\S) ' e £
T2 SIBSAGAR pRA RS o g
13 JORHAT r-\f\l»\\’ P 16 b o
14 KARBIANGLONG p“\\p‘\.‘ ol S P @ et
P.U?\ ke I3 7’
& @ [ =y o om s
’ i WA A e F
/’ 1.
BHUTAN - o? T @ P
P S e t=t T _ - 7 § e s P
A s _/_/""7 ™ ¥ R
R i Arm—.e T v g uE
) Ny o I = \ ) o
["‘- ’l ,I " : ; e @ oy
. I Il 2
i ' 1 - g Q
we.{ G SIS TR PR N i
& - M 1 1 ' \.” e i R ¥ P\¢
/ /’ ¥ st @ I T o ot R # V’b
"/—~ I ‘,' /‘ P ll . * g ] / ‘\
e ATl e, B
5 @ - @ “ e T TR \‘ {
\ il T T | (S SR <Lt L A
¢~ R e ) @ % \ P
1 < b8 TR, Lome 3 p
W ¢ Y 4 g
MEGHALAYA ] %
5 )
' @ ! &
2 % Q\B
‘ S
./._~‘\,—‘ f,/v.
<, i -«
r-\_.)_} ;
1 X
l@ /I @ (
BANGLADESH s !
S . e
i \ o G
v : &
\.-.L./
MIZORAM
EHs 2
. IV . -




18

FPradesh and Hagaland in the east and south-east,
Hagaland, Hanipur, Hizoram and Meghalaya in the south,
in the vest and south=west bordered by Bangladesh and
to the west by West Bengal. The geographical area of
Assam is 78,532 ks® and the projected population for 1
1981 is 19,897,000, It comprises of 16 administrative |
districts, viz., Uibrugarh, Laekhimpur, Sibsagar, Jorhat,
Nowgong, Karbi inglong, “onitpur, Darrang, Kamrup,

Barpeta, Dmaburi, Goalparas, Kokrajhar, North Cachar

Hills, Karimgenj and “ilchar (Fige'nz).

The study region Nowgong district is located on
the south bank of river Brahmaputra cccupying the central
portion of the state of issam. It belongs to lover Assam
part, bordering between lower and upper Assam (Fige 3 )e

2.3 GEOLOGY AND SOIL

The geological history of Assam goes back to the
period of formation of some of the most ancient rock
masses on the crust of the earthe These roch,‘ grouped
as the irchaeans, from the main body of the Indian
Peninsular shield. The Karbi platean (Mikir iHills) wss
originally a geologic and physiographic contimiation of
this peninsular shield.

Perhaps the most ancient rocks of Assam are a
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group of gneisses and gramulites which are more than
2450 million years olde On the eroded surface of these
ancient rocks were deposited the “hillong series
(Meghalsya platesu) some 2450 million years ago.

The geological history of Assam between the
Caombrian and the Jursssic = a period of about 400 million
years = is missing due to the absence of any rock
belonging to this period. It was only towards the end of
the Jurassic period that some volcanic rocks vwere formed
in this region.

It is generally knwon that during the Upper
Carboniferous period, a great orogenic disturbance Known
as the 'llereynian rewvolution' took place. Ais a result of
this, a great mediterranean sea came into existence along
the morth of the then existing Indiasn continent
(Gondwanaland), from the region of Atlas through the Alps,
Asia Minor and the Himalsyss, further east into the
Burmese Arsken-indamans. In geologicsal litersture, this
sea is kmown as the 'Tethys'.

Yometime during the Upper Jurassic period, deep
fissures developed along the southern flank of the
Meghalaya platean and a great volume of lava erupted slong
t&u fissures. During the Cretaceous times, i.e. about
90 to 100 million years ago, a sea extended from the south
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and covered the areass that are mow the Nagaland, the
Mizo Hills, and part of the Meghalaya platemi. After
some time the sea regressed from the platea: area and
again tramsgressed in the Eoceneperiod. During Eocene,
there was an area of shallow water over the site of the
present Meghalaya platesma, the Karbi Hills and the
Upper Assam valley. it was a slowly and tauntttdﬂy
sinking *foreland'. '

sbout the end of the Socene, mountain-building
movement ralsed the central part o: the big bassin from
the sea level, separating it into s Assam basin gradually
caught up with subsidence of the ses bed and some part of
the hsin became favourasble for the deposition of coal
beds. Mf. the end of the Cligocene period there was a
widespread fall in sea level and deposition gave away to
erosion. But in early Miocen, reneved submergence began.
This time the area south=east of Karbi Hills was the
deepest part of the region. By the time sedimentation had
reached the morthern part of Assam, a stupendous earth
movement took place. This was some 18 million years ago.
This movement of the Middle Miocene period forced the
sediments of the Tethys, nmorth of Assam, to their maxisum
heights, and thus gave rise to the mountain system of the
Himalayas.
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Broadly, the soil in Assam may be classified
into three types viz., alluvial, laterite and hill
soil (F&B. 4 )0

The alluvial =soil is extensively distributed
throughout the Brahmaputra valley. The new alluvial
which is deficient in nitrogen and humus is found in the
middle plaine both in the north and the south banks of
the river Brahmaputrae The o0ld alluvium which is more
clayey and dark in colour can be found along the
northern margin of the morth bank of Brahmaputra, middle
plain of the district of Goalpara, Kamrup and Darrange

Laterite soil, which is generally deficient in
in nitrogen, potash, phosphoric acid and lime 1= found
in the hill slopes of the Barak valley, south-easstern of
Howgong and “ibsagar district.

Hill soils which is generally in dark colour and
fertile loams are found in the slopes and ridges of the
hills of Karbi Anglong and North Cachar district.

The geological formation of the Nowgong district
as seen from the outcropping rocks sre confined mainly to
three geological period, viz., Pre=-cambrian, Tertiary snd
Guanternary sges. The areass at the north mostly covered
by recent alluvium formed by the Brahmaputra river and
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its tributaries. The alluvial soil is mostly loaay and
consists of a mixture of clay and sand in varying pro-
portions, ranging from pure sand on the bank of the
Brammapatra t a stiff clay which is quite unfit for
cultivation. Harshy soil is chiefly found in the low=
lying water-logged aress. These are black in colour.
The red soil generally occuples the hill slopes and foot-
hills formed by the weathering of the pre-cambrian rocks.
In a few cases lateritic =oil of recent sge is also
found near sbout Lumding. The aress noar the ibsager
district, geophysical exploration has revealed that rocks
of the Tertiary age ocour at a depth ranging from six to
seven thousand feet below the alluvium, It i= mot yet
known whether the large alluvisl trsct of the district is
also underlasin at depth by the Tertiary group oif rocks.

The geological succession exposed in the district
is as follows:

Recent: Alluvium of the Bramaputra and its
tributaries (.01 million years)
Pleistocene: Dihing series (unconformity)
{1 million yesars)
Miocene: Barall series (unéonformity)
(32 million years)
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I’irtiary: Oligocene: Barail series (unconformity)
(40 million years)
Pre=Cambrian (Gneisses)
{500 million years)

The pre-cambrian rocks are exposed in the hilly
aress to the west, south-west and north-east parts of the
district. The=e are constitutions of the “hillong plateau.
The pre-cambrian group of rocks are mainly consist of
gneisses and granites. In the granites, older rocks, such
as biotite, schist, quartzite, hornblende, and granite are
found to occur as xemoliths.

Younger rocks belonging to the Tertiary age are
seen only near Lumding. East and morth=east of Lumding,
the Barails become more and more disturbed, and the out-
crops are split up into long narrow strips or samsll inliners
by a system of strike faults. In the rocks of the series,
massive current bedded sandstones predominale argillacecus
beds form only a sm=ll portion.

A large area near Lumding is occupled by the
transgressive Surma series, which dip at very low but
variable angles. These are probably mot more than about
2,500 to 3,000 feet in thickness. The rest of the series
is made up of very well bedded rocks. They include very
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fine sands or silt, sandyshale, shale, clay snd
alternation of their liminase of soft, fine sand and
soft clay.

The rocks of the Summan series lie in a gentle
syncline omlappxng the Bargil series. The unigue
feature of the geology of the Lumding are is the occu=
rance of widespread clay. They seem to overlie the
shale of the “umma series unconformably. These mantle
of clay is well over fifty feet, and possibly belongs to
the Dihing series.®

2.4 RILIZE

Assam is more or less a hilly state in between
parallel ranges of hills. Due to the presence of hills,
plains and river valley, the general appearance of the

country is very picturesque (Fig. s ).

The physiography of Assam amay be divided into
the following physicsl unitse:

a) The Brohmasputra valley or Assam valley
b) The Barask valley or Turma valley and
e¢) The Hill Region.

8; eographical rt submitted by the Director of
' Geaggy and M. Department, Assam, “hillong.
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fhe Brahmaputra Valley

The Brahmaputra valley conaists of an area of
%o)ﬁhznpmmnmmtetmutdgnw
phical area of the state. It is an alluvial plain due
to the deposition of the Brahmaputra river and its
innumerable tributories. The length of the valley is
725 km from “adiya to Dhuburi with an average width of
80 km, The genersl gradient of the valley is from north-
east to south-west from Sadiya to Dhubmri with an average
east~vwest slope of 12.5 cm per kme As the river is
sluggish with a low gradient, inmumerable almond-shaped
river islands called *'Chaporis' or 'Chars' are formed by
the deposition of sediments in the middle of the river
course. lost of these 'Chaporis' are washed away by flood
during rainy season while new 'Chaporis' are formede.
Another motable feature of the valley is hillock and 'beel’
which are scattered in large rnumbers.

The hillocks are mostly scattered in the middle
portion of the valley and they geologically form a part
of the Meghalaya plateai. The middle portion of such bank
is generally narrow and uneven in its outline. 0Due to the
existence of the Mikir Hills the contimuity of the middle
plain is interrupted. To the west of lowgong district it
is again a narrow lateral strip due to the Jutting out of
Meghalaya platema which is very near to the bank of river



Brahmaputra.

ihe Barsk Yalley

The Barak valley or the Cachar plain is the
result of both aggradational snd degrsdational activities
of river Barak and its tributories. The main part of the
valley consiste of swanpy flates broken by rumerous low
isolated hills and ridges. The Heghalsya platem: mark the
limit of the valley abruptly in the north and to the
sounth=east longz spurs of highland gets projected from
Tripura and Mizo Hills and between them one broad valleys
umusually diversified with many low isoalated hills. The
valley is sbout 100 km long from east to west and 70 km
wide from morth to south and covers an area of 6962 km2,

The velley is closed on three sides by ranges of
hills and only towards the west it is open to the Sylhet
district of Bangladesh.

The gradient of the valley is very low with large
number of hillocks which are locally known as *Tiles’.
The emtral and western part of the valley is very fertile
which is formed by the alluviasl deposits.
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Lhe fills

The hill regions of Assam consists mainly of two
nill districts viz., Karbi Anglong and North Cachar
covering sn area of 15,222 ka%, Again, this region msy be
subdivided into three physiogrephic units = the Karbi
Hills, the fumren Hills and the North=Cacher Hills,

Karbli and Hamren Hills are both geologically part
of Heghalaya plateau projected into the Brammaputra valley,
which is detached from the main mass of the Heghalaya
platesa due to the headward erosion of the river Dhsnsiri
and Kopili. The average height of the plateasu is 1200 metres
to the west, the platean almost merge with the Brahmaputra
valley due to the erosionsl works of river Dikharu and
J amuna which are tributaries of river Kopili.

The hills of Hamren are highly dissected by the river
Barepeni which 1is an individual part of the Meghalaya platemu.
The average height of the Hamren Hills is 900 m.

The Hills of Horth=Cachar district which are composed
of tertiary rocks located to the north of XZarbi Hills and
north=east of the Hamren Hills. Here the most important
range is Bargil with steep southern face. The morthern face
is relastively gentle.
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The greater part of the Nowgong district is
alluvisl plain criss-crossed with mumerous rivers and
watervays and dotted over with 'bils' and marshes. In
places like the bank of Xolong it is densely populated.
But the areas fringing the south bank of river Brahmasputra
which i= lisble to deep floods is mothing but wide -
stretches of wastelands usually covered with tall grasses.
On the morth=esst of Mikir Hills, impinge upon the plain
and on the south east, there is the fertile valley of the
Kopili. On the west the outlying spours of the ihasi and
Jaintia Hills projected into the plain. The district may
be raughly described 'ss a tract of level country bounded
on the morth by the Brammaputra and surrounded on the three
remaining =ides by Hills.*? (Fige s e

Across the centre of the plain there are wide
fields of cultivated lsnd extending from 2ilghat on the
north=esst to Jogli on the ssuth-esst. But on either sides
of this plain the cultivation £alls off and there are wide
expanses of grasslend on the morth~west and old forest and
hills on the south and east. To the south and east lie
range upon range of lower hills whose sides are clutched
with the luxurisnt vegetation of a tropicsl forest.'’

9 Gazetteer of Indla, Assam State, Nowgong District.
rpig.
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The plains bordering the south bank of the
Brammaputra is low=lying area and is deeply flooded in
the rainy seasons. For the greater part of the year
it i= covered with grasses and reeds which grow from
three to six metres high. The greater part of this
tract is too low=lying for the growth of any tree. The
higher land produces many kinds of shorter grass used
for thatching.'’

The country of Kopili between Dharamtul and the
hills is also low-lying. It is also subject to floods
and is covered with high grass interspread with marshes.
These marshes grow the most luxurious fodder grass vwhere
cattle graze knee—=deep in water.

The Xopili valley beyond Jamnamukh is getting
gradually filled up though it is mostly covered with
marshes and savannah which support rich growth of that-
ching grass but is destitute of trees.

The elevated tracts consist of a range of low
hills. The district hss two main mountain system one of
which is the Mikir Hills on the morth-east while the other
consists of the outlying spours projecting from the Assam
range into Brahmaputra valley on the south and west. The

Vinig.
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major proportion of Mikir Hills lies within the erstwhile
Mikir and North Cachar iills district but the western
spours from Ruthuri to Debska lie in the Nowgong district.
The hills, south of Mohandijua and Jamuna river rise
steeply from narrow valleys with which the hills are inter—
secteds The hills are covered with dense forests., The
outlying spours projected from the issam range are lower in
appearsnce and the general characteriatic do mot differ
much from the Mikir Hills. Over and sbove these hills,
there are many other hills or hillocks, The height of the
hills and hillocks of the district vary from about 270
metres to 550 metres., The highest peak in the district is
Barkandali which is situated at a distance of 19.2 km south
of Nowgong town and which rises to a height of 853 metres.

2.5 CLEME

The climate of Assam is quite distinct from that of
the rest of the country. According to Koppen the pioneer
climatologist, the climate of Assam is Humid Mesothermal
Gangetic type (C.‘). But the climate of Assam highly differ
from C‘.. because of the development of an orographic low, a
apectacular but complex Thermodynamic mmu.“

2508, Mo, Bogmant Acriculture in Assams ve17.
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Therefore instead of C" the climate of Assam may be
defined a= C'a.

Generally the climate of Assam is characterised by
the heavy summer rainfall and dry winter, relative coolness
and extreme humidity. During the period of 197175 the
annual mean temperature was 23.65°C, the mean relative
hunidity was 52.5 per cent and aversge ammual rainfall was
2208 m.

Except the southern part of the Nowgong District,
which fall in a rainshadow belt of Meghalaya platesa, rain-
fall is uniform in 3ll the plain districts of Assam.
Comparatively the lower part of the Brammaputra valley and
Goalpara and Cachar of lovwer part receive heavy rainfall
than the lower part of the state.

About 70 percent of the total rainfall are expe~
rienced during the period of June to iugust, wheress Decem~
ber, Jamary and February are almost rainless (Fig. 7 ).

There are four distinct seasons in Assam, viz.,
(1) Pre-monsoon, (ii) Monsoon, (iii) Retreating monsoon and
(‘-') Dry winter.

The pre-monsoon starts by early March along with
the gradusl rise of temperature. The early part of this
sesson upto mid=April is affected by very strong stomm



AVERAGE ANNUAL RAINFALL

40 0 40 80Km.
AN €N -

BHUTAN

AVERAGE ANNUAL RAINFALL IN mm.
ABOVE 4000
3300 - 4000

2800 - 3500

777 2300 - 2800
/] 1800 - 2300
1300 - 1800
BANGLADESH -

BELOW 1300

FIG.7




32

which turns into dust-storms a peculiar climatic phenomena
mostly in the lower Brahmeputra valley. '

The south=-west monsoon enters Assam by the middle
of June and contimies upto September. This season is
mainly charscterised by cloudy sky, high humidity, high
temperature and heavy rainfall, Rainfall is so frequent
that sbout 18 to 20 days in a2 month are normally recorded
to be rainy.

By the middle of September, south=west monsoon
starts to retreat and is followed by falr weather and
morning fogs towards the end of November.

The winter season starts at the end of November and
contimies upto the end of February. The main charscteris-
tic of this season is absence of rainfall, cool and dry
weather, low temperature and frequent morning fogs. This
is the season for pleasant weather for Assam.

The climate of the lNowgong district is characte~
rised by a highly tumid atmosphere all through the yvear,
the asbsence of dry hot summer sesson and plentiful rainfall.
The cool season is from December to February. This followed
by the pre-monson season of thunderstorms from March to May.
The period from June to about the beginning of October is
the south~vwest monsoon season. October and November
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constitute the post-monsoon season.

The average anmial rainfall in the district is
1753.4 mms The rainfall in the district generally
incresses from the south towards the north. 4ibout 60
percent of the anmual fainfall is received during the
period June to “eptember, July being the rainest month
of the year. Rainfall mostly as thundershowers occurs
in the pre-monsoon months of April and ¥ay and in
October (Fige. & ).

On an aversge there are ninety eight rainy days in
a year in the district. The heaviest rainfall in twenty=

four hours recorded at any ststion in the district was
471.9 mm, at Lanka on October 6, in the year 1916,

2.6

The drainage system of Assam is dominated by the
tvo main rivers, Brahmaputra and Barake Both the rivers
control the drainage system in their respective valleys.
It is estimated that 1/15 of the total geographical area
of issam is under water bodies, swaaps and marshes which
are ubiguitous along the course of the Brahmaputra and the
Barsk river and their <¢tributaries (Fig. 5 ).

There are 150 principal tributaries of the Brahma-
putra and Barak altogether. All the major north bank
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tributaries of the Brahmaputra river originate in the
Himalaya where the south bank tributaries are originated
from the Meghalaya platean and Naga Hills. The Barak
river originates from Barail range from the south of
Japro Peake Its tributaries are originated in the hills
where rainfall is very high. During the rainy seasson
both valleys are ligble to floode

The Brahmaputra, the principal river of the
Nowgong district which flows along the entire northemm
boundary of the district and the whole drainsge of the
district ultimately finds its way to it. The rocks and
hills at “ilghat give permanence to the channel of the
Brahmasputra but lover down the river spreads itself
during the rainy segson over the marshy land on either
side and when flooded, the distance between one bank to
the other is very great. There is a wide sandy stretch
between its main banks in which the river constantly
oscillates from side to side for breadth, about 10 kilow
metres on either side. Divergent channels are thrown out
here and there, which after a time rejoin the main
stream or get silted up. A huge quantity of suspended
matters and sediments is carried by the river. Any
obstruction to the current gives rise to an almond shaped
'Chapari' or sandbank. Floods may wash off this 'Chapari’
or may increase its size by fresh deposit of sand. These
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operations of alluvium and diluvium are contimally carried
on in a massive scale by the Brahmaputra. Its main tribu-
taries in the district are the Kalang, Kopili, Diphlu,
Sonal, Leteri and Pakaria. The total length of the river
within Nowgong district is about 175 kms.

The Kalagng takes off from the Brahmaputra about
thirteen kilometers rorth-east of “ilghat and after flowing
a tortuous course through the middle of the district passes
Koliabor, lowgong, Raha and Jagi. In its upper reaches it
iz Joined by the Diju and the iissg which collect the
drainage of the morth=western slopes of Mikir hills. Further
south, the drailnage of Mikir hills is collected in the Namoi
or Haria which flows from the same distance parallel to the
Kalang river and finally falls into it at Raha. Here the
Kalang river is joined by a channel with the Xopili ,
which brings the drainsge of North-Cachar Hills and the
eastern slopes of the Jaintia Hills. But the main stream of
Kopili after receiving the waters of the Barapani and Umiem
falls into the Kalang river at Jagi. A little to the west
of Jagi, the Kalang forms the boundary between Nowgong and
Kamrup district, and not far from its Jjunction with the
parent stream, it receive the Digaru on its left bank.

The Xgpili river which rises in the Jaintia Hills
(Meghalaya) flows north and northeast winding through the
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Jaintis Hills and North=Cachar Hills. At Jasunamukh in
Nowgong district it is met by its easstern tributary the
Jamuna and flows psst Raha after taking a western turne.
,&u‘cith.}otnﬁbyahrmhchmlv'ithm“ river
and at Jagi it finally meets the main stream of the
Kslang after a course of 262 kms. Only 102.5 kms of its
course are within Nowgong district. The combined channel
after flowing north=vest finds ite way into the mighty
Brahmaputra neer Kajslimukh in Nowgong district.

The Bargpani rises in the Shillong hills and enters
the district of Hikir hills just below its confluence with
the Umlew. After flowing through the Mikir Hills district
upto imtreng it forms the western boundary of the district
with Nowgong district. It contimues to run down the
boundary till Lutumari Reserve Forest where it eaters the
plains of Nowgong. Ultimately joining the Kopili near
Chaparmukh,

The jignol river originates from the Chapanalla
Hills and flows through the plains of Nowgong district.
After a course in the plains the river flows parallel to
the Kalang river for some distance and ultimately falls
into the river laria at Doorigeson at which place both the
rivers combine together and flow to meet the Kalang near
Rahae :
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The river Umiom originates from a high altitude
of “hillong hills and flows from south to norths In the
hilly region the river is stable and carries practically
no silt as the bed of the river consists of boulders and
gravels, It meets the Kopili river at Kaldhara Noa 'bil'.

In addition to the rivers mentioned above, there
are other important tributaries, mumerous streams and
stresplets locally called '"Jan' and "Juri'. These carry
off the drainage of the hills into the large rivers which
finglly fall ints the river Brammasputra. The area in
between the Brahmaputra and the Kalang is drained by the
Leteri and “onail which fall into the Brahmaputrae
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3.1 ﬂ"’*ﬁbﬂ CIIUN

In the light of the new strategy adopted by
the Government of India during 1966=76 for agricultural
development, the individual operational holdings assumed
special significance in India as units of decision
making. It became more important on account of changed
socio=economic conditions. The conduct of agricultural
census cenired around im operational holdings.

An operational holding for the purpose of
agricultural Census is defined as the land which is used
wholly or partly for agricultural production and is
operated as a single technical unit by one person alone
or with others, without regard to title, legal form and
size. An operational holding managed by the person of the
same household is considered as an individual holding and
the member of the household, who is mainly respon=ible for
management of the holding is considered ss the holder.
When two or more persons Jjointly share the economic and
technical responsibility for the operation of an agricul=
tural holding, each of them 1; treated as the holder if
they belonged to different household and the holding is
considered as a Jjoint holding.
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Assam is one of those states where a compre-
hensive system for maintenance of land records has been
in vogue for a long time. Exccét for two districts, i.e.,
Karbi Anglong and North Cachar Hills, essential informa=
tion for each survey mumber is availgble in the land
records. In Karbl anglong and NHorth=Cachar iills
districts data have been collected through sample surveye.

The rural settlements in Assam are surrounded
by inmumerable operational holdings of different shapes
and size. According to 1976=77 Census, there were 22.5
lakhs operstional holdings accounting for 30.8 lakhs
hectares of operational area in Assame. The rumber of
operational holdings in 1976-77 as compared to 1970=71 has
gone up by 2.9 lakhs and the percentage increase is to the
tune of 14.7 per cent. The operational area has increased
by 2 lskh hectares (i.e. 6.8 percent). The average size
of an operational holding in Assam is as small as 1.47
hectares, much below the all-India averasge of 2.71 hectares.
Moreover, there are more than 752 tea gardens in Assam which
are included in operational holdings area. Therefore, the
actual average size of holding in pessant agricultural
socto:; may be much smaller than what is stated above
(Fige10 )a
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The distribution of total mumber of holdings and
operated area in the five categories of holdings is given
below.

Iable lio.q

Distribution of Number and Area of Operational
Holdings in Different Categories

———

lHo. of E)ialdings Cperated ares

F«Co _LOO PeCe
Category —— T Variation ~ Bl T Variatior
1970=71 1976=77 1970=71 1976-77

t(ammal. 119204 13,437 19.9 5,093 5,936 16.6
bel

1 hae) (57.04) (59.62) (17.67) (10.27)
glﬂl “QSG? 5.0% 9.2 6.6 15 7. 181 805
(1=2 ha«)(23.04) (22.62) (22.95) (23.32)
Semi- 2,758 2,959 T3 7572 8,084 6.8
gedian 1 (14.04) (22.62) (26.72) (26425)
Medium 64 2.6 5,204 5,272 1¢3
x(.arge 7% 78 2.8  Ly342 4,323 Ouls
Bae e ' (0.38) (0.38) (15.06) (14.04)
All 9644 22,5 826 6.8
(130:00) (100.038) %8’ 00) ?000.00)
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Nearly 60 per cent 61 the holdings in Assam are
marginal holding, i.e., holdings below 1 hectare. But
it covers only a little more than 20 per cent of total
operated area of the state. The number of large holdings
have gone up by 2.8 per cent and area operated has
decreased by O.4 per cent in 1976~77 as compared to
1970=71 (Fig. 1 ).

Nearly 23 per cent of the state's total holdings
are small holdings which covers about 23 per cent of the
total operated are of the state. Semi-medium holdings
accounted for 13 per cent of total holdings occupying 26
per cent of total operated area. Medium holding covers
only 4 per cent of total holdings and area opersated is 17
per cent. In the overall distribution, the share of
marginal holdings both in terms of number and area has
increased in 1976=77. But the average size of holdings in
the state hes gone down from 1.47 hectare in 1970-71 to
1437 hectare in 1976=77. The aversge size of holdings
has decreased in all size classes in the state during
1976=77.

It may be mentioned that, 80 per cent of the total
land holdings in Assam are below 2 hectares, which is
under estimation of the most important consideration of
econonmic variasbility or ron=variability of farm size.
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Khusro hass pointed out that, from the economic point of
view 2 hectares size of holding is floor level.'? such
a small size of holding suffers from various problems
like size~disability, tenmurial uncertainty and availa=
ble buman and animsl labour.

Another motable feature is that, in Assam the
land holding pattern is not equally distributed. In
1970=71 it was found that 57 per cent of holding contains
only 17 per cent of the total cultivated area. On the
other extreme, 43 per cent of holding contains the rest
83 per cent of the total cultivated area. In 1976=77,
it is found that 60 per cent of holding contains 19 per
cent of the total cultivated area. So the disparities
remained more or less unaltered. figure clearly brings
cut the extent of disparities in the land distribution in

ASSgilie

The two lorenz curves so obtained reveal that the
distribution of holdings for both the years, i.e., 1970=71
and 1976=77, are more or less similar and show highly
concentrated nature of landholding pattern. From the above
situation it may be concluded that, by and large land
holding system is dominated by small size holdings in
Assame The mamber of large farms or large holdings are
comparatively less (Fige12 ).

13 Das, M.M. (1984), Peasgnt Agriculture in Assem

=
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Zable Nos2

Percentage Distribution of number, area of operational holdings in 1970=71 and

1976=77, Assam
al. | PuCe Nos of operational | P.Ce area 0f operational
No., “ize Class holdings
HO70=71 Cf 1976~77 Cf£} 197071 Cf 1976~77 Cf
1 Marginal 57.2 57.2 596 59.6 177 177 193 193
(g':fow 1 ha) .
2 9mall 23.7 80.9 226 82.2 22.9 4046 233 42,6 a
(1=2 ha) | ,
3 Semi-iedium 14.0 9409 131 953 2603 6649 2602 68,8
(2=4 ha)
4 Medium L7 99.6 4e3 99.6 18,0 8449 171 85.9
(4=10 ha)
& Lm' Os4 100,0 Q+4 100,0 15.1 100.,0 1.1 100.0
(above 10 ha)
100,00 100,00 100 .00 VT
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The overall concentration found in Lorenz
Curve may also be measured mmerically with the help
of the Gini's Co-efficient. The Gini's co-efficient
can be mumerically worked out by the help of following

formula:
G = e §x1¥1 w0k x|
100 X 100 | +1 * :
54501 X341%1
1 Marginal 2538.96 1586446
2 Small 5655436 4059.78
3 Semie-medium 8186.27 6852.48
5 Large
26340.59 21088,72
G = :
G = 223187
10000

G = 0.525
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If the holdings are uniformly distributed in
relation to area, the ratio in this case will be zero.
The ratio varies between zero to one.

The above value regarding distribution of
holdings in relation to ares of Assam shows a relatively
higher concentration. That is a large mumber of noldings
are concentrated within a less amount of area operated.

It is very interesting to notice that, the
higher average si:e of holding in Dibrugarh, Cachar,
@ibsagar and Lakhimpur district is mainly due to the
existence of big size holdings of the tea gardens. On the
other hand in Karbi Anglong and North Cachar Hills district
the aversge size of holding is also high because, in these
two districts the density of population is low in compari-
son to other plain districts of the state. Jhum cultiva~
tion is praétind in these two hills districts of Assam
and the holdings are generally bigger as jhum land occuples
a large area of land (Fige's ).

Nowgong district is one of the sgricultursally
developed districts of Assam. According to 1976=77 agri-
cultural Census there are 237060 operational holdings occu~
pying 309810.36 hectiares of land area. Out of 237060
holdings 137947 holdings belong to marginal holding. Small
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holding stands for second, occupying 55668 of land
toldingse. Area wise, tnough marginal holdings got 58.3
per cent of total land.holdings, it occuples only 20.2

Iable 1o.3

Districtwise number and area of operational
holdings in Assam 197677

District Noe. of Holdings Area Aversge
Goalpara 335311 422762 1426
Kamrup 455335 347156 120
Darrang 388195 427349 1012
Lakhimpur 115940 169328 146
Oibrugarh 161694 324334 2401
ibsagar 290402 445437 1.53
Nowgong 283866 ' 344025 1.21
Cachar 177900 299132 1.68
Karbi Anglang 39727 80797 2.04
Horth Cachar Hills 10318 18928 1.83
Assan : 2253690 3079248 1.73

Source: World Agricultural Census Assam 1976=77



AREA(in000hect.)
u
A

»
=)
i

NOWGONG DISTRICT

DISTRIBUTION OF AREA OF OPERATIONAL
HOLDINGS

- SM M L
CATEGORY OF HOLDINGS

Fic 14




mﬁ.o_m

SONIQTOH 40 AHO93LVD
N W WS s w

(000 u!) H3EWNN

SONIQIOH
TYNOILYH3dO d0 H3EWNN 40 NOILNEIYL1SIa
12141510 ONOOMON




47

per cent of total operated area. On the other hand semi-
medium holdings which accounts for only 13.3 per cent of
total holdings contains as large as 27.8 per cent of total
operational area (Figs. %015 ),

Igble No.h

Distribution of number and area of operational holdings
Nowgong District, 1576~77

Category No. of holdings Fale Area in hae. - PeCe

Marginal 137947 58,3  62802.61 20.2
Small 55668 23.5  78485.71 25.3
S emi~medium 31367 133 85915439 27.8
Medium 11108 4e5 62324432 2041
Large 970 b 20282.23 6¢6
Total 237060 100.0 309810, 36 100,0

. In case of Nowgong district also the land holding
pattern is mot equally distributeds It i= found that nearly
60 per cent of holding contains only 20 per cent of the
total cultivated area. On the other extreme, 40 per cent
of holding contains the rest 80 per cent of the total
cultivated area (Fig. 16 ).
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Igble lo.3

Percentage Distribution of mumber, area of operational
holding in 1976~77, lNowgong District, Assam

WP.C- of number of ; PeCe 0f area of
Category operational holding operational holding
H

PeCo 3 Cf FoCo ce
Harginal 58.3 5803 ; 2042 2042
emall 23,5 81.8 2543 4545
Semi~iedium 133 951 27.8 733
Hedmn 405 9906 20- 1 ? 9304
Large Ouls 00,0 - &6 100.0

100,0 100,0
3.3 BROUCIION

3¢3.1. Landuse gnd JIrriggtion

The agriculture in Assam is on subsistence level
and land is by and large bciow marginal. Though the
whole Brahnmputéa and Barak valley of the state are the
two fertile regilons of the country, the yield is much
lover than some of the other regions of the country. Still
the state is not seli=-sufficient in foodgrains. Every
year it has to import foodgrains from other states to meet
the necessary demande.
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The total geographicsl area of Assam is reported
to be 78.5 lakhs hectares, of which 21.14 lakh hectares
are under forest, 15.89 lakh hectares are barren and
uncultivated land and net area sown is 24.85 lakh hectares.
In India the whole ggricultural aoctoé is managed by
private individusls. Besides, the sgriculture in India
depends on monsoon rain, Assam being no exception.
However, Assam receives plenty of rainfall well distributed
over all the months in a year excepting one or two winter
months. But, a8 a characteristic feature of the monsoon,
the rainfall is highly unreliable and undependsble. During
the last few years, there has been an accentuation in these
characteristics of rainfall so peculiar to the regions of
monsoon dominatione. Therefore, irrigation is considered to
be one of the vital canpohent with respect to scientific
method of cultivation (Fig. 7 ).

Quantity of rainfall during the winter sesson is
very less in gll parts of the state. Therefore rabi crops
cultivation is difficult in Assam without irrigation. The
development of irrigation system has been considerably poor
in Assam. Since tndependence there has been little progress
in the areas irrigated. In 1947=-48 the total irrigated area
wgs 456,50 hectares under various govermment and private
sectors. By 1968~69 the total irrigated area increased
marginslly to 612.00 hectares within a span of twenty yearse
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According to Irrigation Department of Assam, out of
2,518,000 hectares of total irrigated area 299,00 hectares
are irrigated by medium irrigation schemes, and 185,000
hectares by minor irrigation schemes.

The figure in the table below shows the major
irrigation schemes in Assam.

Zable Noo6

Major and Medium Irrigation Schemes in Assam

Name of Schene District (Established Target year
£ colp{ction

and type potential (O0Qhsa) o
Dhansiri(Major) Darrang 41,20 1980=81
Kalang(Medium) Howgong 23.50 1981=82
Koliasbor(lMedium) Nowgong 8450 1977=78
Bordikrai Darrang 1740 197980
Longa(Medium) Goalpara 5.00 1977-78
Kaldiya(Medium) Kamrup .89 1978=79
Deka Dong{Medium) Kamrup 4,90 1977=78
Jajlaigaon(Medium) Goalpara 250 1977-78
DiBhai(Medium) Karbi Anglong 2.49 1978=79
Kollonga(iedium) Karbi Anglong 2.01 1978=79
D”rmimm) NeCe Hills 2680 1978~79

Spurce: Irrigation Department, Govermment of Assam 1976.

The sbove table depicts a clear picture of the

existing regional disparity in respect of irrigation
projects within the state. Districts of Lakhimpur, Sibssgar,
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Dibrugarh =snd Cachar are found to be completely neglected.

Agriculture is the n;inatw of Nowgong district
and more thgn three fourths of its working population
derive their livelihood from sgriculture. In the later
part of the 19th century there vwere large tracts of
governmment waesteland which were subsequently opened up with
the influx of immigrants. At the same time large tracts of
wastelzand have also been bmugﬁt under tea plantation. The
follovwing are the land utilisation statistics of Nowgong
district during 1968=69.

(irea in ha.)

1« Total geographical 2.; Professional Survey 561316
area b Viuago Survey 560547

2. Land not available (a) Land put to mon=
for cultivation iAgricultural use 53814
(b) Barren and unculti=-

vated land __m_

3. Forest 113677
4. Other uncultivated (2) Permanent pssture
excluding fallow and Grazing lmd

ig; Land under misc

Cultivable waste _%Sa_

5. Fallow land {2) Fallow land other
than current fallow 13338
{(b) Current fallow
1

6« Net area sown 257547
7. ZTotal cropped area 318504
8. Area sown more than one 60957
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The above figures present a broad picture of
the wagy in which the available land in the district is put
to uses It is evident that fallow lanus constitute about
5 per cent of the total cadastral area. These include
practically all unsettled lands, vast areas of which are
either hills or too low lying making it unfit for cultiva=
tion. The total cropped area of the district is about 57
per cent of the cadastral ares. About one sixth of the
cadastral area is mot available for cultivation. Other
uncultivated lands excluding current fallows form gbout 12
per cent of the total cadastral area. Of such lands 30,810
hectarex are under permanent pastures and other grazing
lands. An asrea of about 22,465 hectares are under miscel=
laneous tree crops and groves not included in the net area
and about 16,105 hectares are cultivable waste.

Irrigation: The district of Nowgong receives heavy rain-
fall guring the monsoon and the bulk of the anmual rainfall
i.e. nearly eighty per cent is received during the months
between Mgy snd September. However, the nature of the topo=
graphy in the district influences considerably the actual
 availability of rainfsll received. Rice and jute, mainly
cultivated in the plain areas, get sufficient rain water but
in the highlands of the district, rain vwater does mot
accumulate in the fields as most of it drains off. The
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cultivators, therefcre, generally raise "bunds" at
certain points. A serious drawback is that the accu~
mulated water spills over when its level exceeds the
height of the "bund” aad flows out as waste as a result
of poor drainsge system. This problem has been sought
to be solved by implementing some mimor irrigation
schemes.

According to 1971 Census the areas irrigated by
canals totalled 6405 hectares, while tank and tube=-wells
accounted for nearly 352 hectares. The remaining irrige~
ted areas (359 hectares) were watered by other means of
irrigations The cultivator also resorted to indigenous
methods of irrigation such as lifting of water by means of
"Lahonis" (9wing Buckets) which, however, were highly inade-
quate for the requirement.

There are three principal agencies in the state
of Assam engaged in the implementation of the irrigation
projects, These are: 1) The Agriculture Department,

ii) The Flood Control and Irrigation Department and iii) -
The Brammaputra Flood Control Commissione.

During 1961~62 the Agriculture Départment under—-
took the operation of thirty mimor irrigation schemes at
different places of the district at a total cost of
R8+26,341.67 benefiting an area of about 2295 hectares.
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Beside these lift irrigation schemes with energised
pumps werg also introduced and as many as 120 such
pover pumps vwere irnstalled.

Among the medium irrigation schemes Jamuna,
Fatradisa and Kondali irrigation schemes are significant.
Since the reorganisation of the Department a new irriga=
tion division covering the whole of the district has been
created in 1974. DBesides the existing schemes, it has now
been proposed to undertake some new irrigation schemes in
the District.

3e3.2 CROPPING PATTERN

The analysis of the cropping pattern in Assam
reveals that cereals occupled as much as 2,244,300 hec-
tares of land. Out of the total area occupied by cereals
rice alone accounted for nearly 95.6 per cent (21,30,700
hectares). It is natural, because rice is the staple
food for the bulk of the people living in the state. This
is also evident from the fact that rice too accounted for
more than 70 per cent of the total cropped area of the
state during 1982. Rape and mustard (oil seed) rank second
as the large producing crops in Assam. They occupy as much
as 2.1 lakh hectares of total cropped area in Assam. Jute
(fibre) is the third major crop in Assam which occupies



35

total 1.1 iakh hectares of cropped area.

Tea, another important cash crop in Assam occupies
as high as 1.9 lakh hectares of lande There are in all
769 tea gardens in Assam according to 1979 Census where
the total production amounted to 27,6190 kgs.

The table shows the area under principal crops in

‘ Assamn.
Zable No.7
Area (in ha.) under principal
crops (1982)
Cereals Rice Malze Wheat  Others Total

Area (has) 2130700 22680 82270 8650 2244300

Pulses Gram Tur  Others Total
Area (has) 3620 5960 92870 102450
0il seeds Sesamum Rape & Lin seed Castor Total
Mustard
Area (ha.) 11821 210000 5870 2146 229831
Fibre Cotton Jute Mesta Total
Area (ha.) 3900 115030 12980 131910
Sugar cane 47350
Potato 35240
Others 29125

Source: Statistical Handbook of Assam 1982.
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Target of Agricultural production by the end
of the %eventh Plaan in Assam is estimated as:

Zable No.8

Target of Agricultural Production by the
Seventh Plan

Crop Area (000 ha.) Production (000 tons)
1+ Rice 2500 4388
2. Wheat 125 200
3. Maize 45 38
4, Pulses 250 150
Total food crops 4388
5. Bugarcane 3600
6+ 011 seeds 280
7+ Jute 1000 (bale)

The requirement of foodgrains by the end of the
Seventh Plan is estimated as follows:

1+ Rice 39.60 lakh tons
2« Wheat 525 lakh tons
3« Pulses 5415 lakh tons

Total foodgrains 50.00 lakh tons
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Paddy, Jjute, sugarcane, mustard, pulses and
tea are the major crops and tobacco, potato, vegetables
and fruits like mango, orange, cocomt, banana, pine-
apple are subsidiary crops of the Nowgong district. In
1971=72 paddy was grown over 20,2000 hectares compri-
sing nearly two thirds of the total cropped area in the
district.

_ ~ 2ince the beginning of the present century, area
under jute has registered enormous growth in the district
Jumping from a meagre 28 hectares in 1901 to 36,020
hectares in 1970~71. Cultivation of jute, mostly con-
fined to the Mymensing immigrants, increassed greatly
during 1911=to 1931 when the immigrants came in large
mamber. Jute cultivation has now become popular among
other sections of people also.

Sugarcane is another important crop of the
district. It is grown on highlands. Tiny patches of
sugarcane fields are seen almost in every circle of the
district. Area under sugarcane increased from about 693
hectares in 19501 to about 3,380 hectares in 1970-71.
Cultivation of sugarcane became more popular since the
year 1940,
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Mustard is normally grown in conjunction with
" it on riparian flats. The crop is ready to be
pulled out from the field about the middle of February.

Pulses are grown mainly in alluvial flat lands
near the river Brabmaputra. The most important variety
is "Mati~lMah®"., The other kinds of pulses are "lagu-iah",
" Arahar®, "Masur-mah", "Motor-msh", "Garo-mah", “Lesera~
mah", ete.

3«3«3 Area, Froduction and Yield under Differsat Crops

Among the various foodgrains and cash crops, rice
mastard, jute, wheat are noted in order of importance
from the stmﬁmt of percentage of srea as well as
production brough under the above crops during 1982.
During 1979=-80 foodgrains occupied 2.3 million hectares
out of total 2.8 million hectares cropped area in Assam.
S0 83 per cent of total cropped area occupled by foodgrains
with a production of 2.0 million tones having 866 kg
average yield rate.

If the individual crops are taken into considera=~
tion the cultivation of rice tops over the other crops.
During 1979~80 more than 70 per cent of the total culti~-
vated area and production was recorded um-f rice culti~
vation., In 1979-80 the total rice produdtion in Assam
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was 18,80,786 tonnes which occupied 75 per cent of total
cropped arean.

Igble Hio.3
Total foodgrains (cereals + pulses) 1979-80

District irea(ha.) Production Av.Yield P.C. under
( tonnes) kg/ha. grain of

total area
Goalpara 383090 262289 683 81
Kamrup 528150 384690 730 a5
Darrang 263300 220389 849 80
Nowgong 284100 262758 937 77
Sibsagar 272140 311750 1162 86
Dibrugarh 146380 138192 956 81
Cachar 199420 171215 859 93
Karbi Anglong105500 123661 1125 81
NeCe Hills 12900 11792 914 79
Assam 2346750 2031734 866 83
ZIable 80,10
Rice Production in Assam 1979-80
District Area(ha.) Production (Ton) P.Cs of area
: under rice

Goalpara 353070 238049 76
Kamrap 472020 343699 76
Darrang 237630 198747 72
Nowgong 253010 242736 69
9ibsagar 256150 300721 81

+ Lakhimpur 130500 138339 73
Dibrugarh 126019 129196 70
Cachar 196690 169996 92
Karbi Anglong 93820 113136 69
NeCe Hills 11810 11152 72

Assam 2130700 1880786 7>
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The agzregate picture of rice cultivation in

Assagn moreocor less similar in different districts, the
percentage of paddy hectarage varying from 69 per cent
in Nowgong district to as high es 92 per cent in Cachar.
The percentage of paddy hectarage is more than the
state's percentage in the districts, viz., Kamrup,
S1ibsagar and Cachar.

Among the various foodgrains and cash crops rice
is the principal crop in Howgong district. In 1979-80 the
total rice production in the district was 24,2736 tonnes
which accounted for about 12.9 per cent of the total state
production. On the other hand rice occupied about 69 per
cent of total cropped area of the district. In 1973~74 the
total rice production of the district was 336,93 thousand
metric tonnes and total area under rice was 203.5 thousand
hectares. The second important crop of the district was
Jute which occupled 36.02 thousand hectares of area and
production was 367.15 thousand metric tonnes.

Zable No.11

Area FProduction and Yield of Different Crops
Howgong Distriet (1973~74)

Name of crops Area(O00Oha.) Production Yield
10003 £) ks
Rice 203.50 236493 1182
Rape & Mustard 21.88 6.43 294
Jute 36.02 267+15 1135
Tugarcane 3.38 13.08 36307
Potato 155 3.75 2420

e ———




STRUCIURE OF FARNMS IK THE STUDY AREA




The purpose of this chapter is to analyse some
aspects of production conditions in sgriculture on the
basis of field investigation of 150 farm families in the
district. These various aspects of famms 1s divided into
four sections, viz., section one includes the aspects such
as the influence of the size of farms, tenancy and frag-
mentstion on productivity section two analyses the land
utilization and cropping pattern of the sample famms,
section III examines the farm assets and finally the fourth
section deals with the cash receipts and expenses as
indicators of farm efficliency.

Section I: The questions pertaining to farm size, fragmen-
tation and temurial systems are inextricably interlocked
with the extent of productivity. It is, therefore, impers~
tive to bring to focus the nature of their relationship with
productivity as structural forces and examine thelr
influence in the specific situation under study. «hile it
must be remembered that these three factors are themselves
inter-related - acting upon each other - the following
account separately analyses each of these only to have a

cleaner understanding of the parts.
sscnouf 1

1o Egmm Size

There exists a strong relatiomship between inputs
and outputs of a fam especially in relation to size of
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holdings. The one proposition which attracted conside~
rable notice and has contimued to recur in discussion

is the alleged inverse relationship between yield (i.e.
value of output) per acre and the size of holdim.“'

Even if such an inverse relstionship holds, it does mot
provide a sufficient basis to judge the relative poten=
tialities of the different size groups nor to predict the
future patterns of size distribution that night emerge.
Despite these limitation, the inverse relation acquired
some significance as it could provide some rationale for
arguing that the small farms are superior to large ones on
purely economic ;mnb.” Explanation that have been
advanced so far in favour of superiorly of small farms fall
into three categories (a) differences in the technigues,
the small holders using technically superior methods of
production (b) qualitative differences in factor endow=
ments; either land or labour on smaller farms is intrinsi-
cally of superior quality (c) more intensive application of
other co-operant inputs like labour, bullock power or
lrrig:tlon.‘s

16 3
ﬂ Eroduction Condition in Indian
Bharadwaj, Ke (23."35.

b M" Pe 13,

16 -I_m.. Pe 13
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In the background of the above generalities it
may be worthwhile to understand the distribution of farms
in Nowgong district =s a prelude to understand its rela~
tionship with productivity.

The total area occupled by 150 farms of the sample
villages is 425.25 hectares with average famm size of 2.83
hectares which is significantly hnigher than the state
average of 1.73 hectare. The table below shows the distri-
bution of farms, cultivated area and aversge size of famms
by farm size groups of the sample households.

Igble No.12

Distribution of farms. cultivated area and average
size of famms by farm size group

Farm size group lo.of P.Co0f Total P.Ceof Average
(has) farms total culti~ culti- size of
m.0f vated vated fam
farms area area

e s e c——— S———— —

0.01=1.82 36 24,00 48,04 11.31 133
1483=2.43 32 21433 67.78 15.%9% 2.1
2o hl4=34 24 39  26.00 109.23 25.69 2.80
3e25=hel5 25 16.67 She13 22413 3.76
above 4.45 18 12,00 106,03 24.95 5.89

All farms 150 100.00 425,25 100,00 2.83
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It is clear from the above table that the farm
size category of 2.44 to 3.24 hectare contains the
highest mumber of farm size, ie. more than a guarter of
all farms (39 out of total 150 farms) with an area of
about 109 hectares having average =ize of 2.80 hectare.

The smallest farm size .category (0.01 hectare
t0 1.82 hectare) has 28 many as 36 farms but occupies only
113 per cent of the total cultivated area with an
average size of 1.33 hectares. This is the lowest among
all size clasmses. On the other hand the largest category
of farm size (4.45 hectare and above) has only 18 farms
but account for the largest amount of the total cultivated
areas The average size of fam is _;ho higher than all
other categories which stands at 5.55 hectare.

It is evident from the above discussion that the
larger sizes of farms are generally small in their number
but they do occupy considerable proportion of the total
cultivated area smounting to nearly a quarter of it. In
fact the largest two categories (above 3.25 hectares) of
farm sizes account for a little less than 48 per cent of
the total cultivated area while in terms of thelir number,
they account for a meagre 29.67 per ooat. On the other
hand the smaller holdings are too many but they account for
an insighificant proportion of the total cultivated area.
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The situation arising out of it inevitably leads to the
question of fragmentation.

1.2 ZIragmentation

. The fragmentation of holding in the cultivated
area is one of the most detevated factor in farm operations.
Large mumber of small plots in cultivated area, lead %o
considereble work of different inputs, viz. Land, Labour
and other important farms resources. According to Bhagwati
and Chakravarty (1964),'7 the poorer productivity of land
on larger holdings to the possibility that they may be
characterised by higher degree of fragmentation of the
plots constituting the holding.'® Such fragmentation of
cultivated area scattered over distances adversely affects
the productivity per scre.

However, the intensity of fragmentation by the
number of frogments per acre, goes on decressing with the
incresse in farm sizo.‘g Thue farms of bigger sizes are in
2 more sdvantasgeous position that the smaller farms as the
former possess bigger fragments than the latter.

The mumber of fragments per farm and per hectare
of sample famms is given in the following table by farm size
groups. It reveals that over—-all intensity of fragmentation

et ———————
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per farm and per hectare is 3.33 and 1.17 respectively
in the sample famm=.

Zable No.13
fumber of fragments per farm aznd per hectare

Farm sige group

(in hectare) Per Fam Per iHectare
0.01=1.82 2.69 2.02
1.83=2.,43 313 1.48
2 h4l4=3,24 3.72 133
3e25=4,45 3.28 0.87
Above 4.45 Le 17 0.71
All farms 333 1«71

It is interesting to mote that the number of
fraguents per farm ic inversely related to farmm size groups.
This means that the mumber of fragments per farm is higher
in the cese of smaller farm sizes and is less in the larger
farm size categories. But conversely, the mumber of
fragments per hectare shows to be higher in the case of
larger farm holdings and less in the smaller size of hold-
ings. Thus it may be concluded that the smaller holdings
have grester fragmentation level per hectare but fewer
fragmentation per farmm. The case is reversed in the case
of larger farm sizes.



Lgble liog1s

Distribution of farms, area, with reference to category of ownership

and farm size=groups

m

|

Farm size-groups i Category ownership ! g
(hae) P w— : ! PoCo of
i y owned vened=-cun=Tenant Total | owned
T 1 } - Y ' %0
No. | Total] Net cul. felf~, Areal ! Net cul.! !
1 g m:l’ Area } cules ! lessed ! area i ! total
b z Rakiid g
0401 = 182 45,86 4h4.83 13 1462 1463 3425 48,08 96,60
183 = 2.43 53.42 48,84 1 8 10,78 6435 17.13 67.78 87.73 2
244 = 3,264 87.80 80491 1 9 16,58 9,04 25,62 109:.13 89.25
525 = 4,45 Bhe.31 82.69 3 8420 34246 11.44 bihe13 96455
Above 4.5 80,16 76.99 4 15.7h 8,78 24,52 100,03 37.45
— L. ————
All 120 356,49 334.11 27 52492 21.04 81,96 L2525 9.01

e oo —
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Thus it i=s clear that in Howgong district the
fragaents of the larger houina are many but each of
these are big emough as far a8 the acresge is concerned.
On the other hand the smaller holdings though have fewer

freagments have extremely small acreage under eache.

1.3 Qunership of fams

Temariszl conditions in India vary markedly from
region to reglon and within region. Holding can be
classified broadly =s wholly owned, partially rented and
fully rented holdings. The intensity of cultivation,
inputs costs, the cropping pattern etec. are highly affec-
ted by the temurlal system.

A purely owned cultivator can undertake the
provision end maintenance of irrigational facilities
permanently. ¥Yhere s partially rented or fully rented
cultivator may mot be willing to do so. In other words,
wholly owned fatmers mostly working on their own farms,
generally take'greater interest in performing their task
and in better managzement' 2% temirial system may also
have considerable influence on cropping patterns. The
share-rented lands have a higher percentasge srea under
food snd less under cash crops as compared with owner-

Pt oy s
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cultivated and fixed-rented holdings. "It is possible
that a share=-cropper is reluctant to venture into the
more profitable but risky crops, which, incidently, also
generally require = high level of inputs since he has to
share the profits with the landlords.2!

The ownership of sample farmes can be divided
into three broad categories, viz. (i) purely owner
cultivated, (ii) purely tenant cultivated and (iii) owner-
cun tenant cultivated farms. It is found that out of the
total cultivated areas about 91 per cent is owned by the
farms in sguple farms., Out of 150 families covered in the
study as much as 80 per cent are purely owner cultivator.
Only 18 per cent of the holders come under the category of
tenant cultivator and only 2 per cent under the category
of purely tenant cultivators.

Table Nos14 deplicts the distribution of farms
and areas under farm sizes with reference to categories of
ownership and farm size groups. It is obvious from the
table that the mumber of families belonging to the owner
cultivated category are more in the smaller size holdings
and the tendency to keep part of their land uner fallow
is much less compared to the families having bigger hold=-
ings ss evident from the difference between total owned
area and net cultivated area.

211bides Pe13e




Zable 10,10

Average cultivated area, cropped area and intensity of cropping

1 !
Farm size Zone A Zone B Zone C Combined
h..? Avee ! AVes | Inte | Aves ! Aves ! Inte | Aves ! Aves ! Inte ! Aves ! Aves | Inte
net | gross | of net | gross ! of net | gross | of net ! gross | of
cul., jculs ! crop=} couleculse | crop=} cule; cule | crop=; cul. i culs | crop=
msjmu. | ping i area ; area ; ping ares | area iphu area | area | ping
0.01=1,82 1638 2.29 165.94 134 1.96 14326 118 155 1310;35 133 208 156,00
1.83=2.43 2,06 314 152442 205 24,02 9353 2626 3428 14,24 2611 2696 139.97
2olaly=3, 24 280 4.1 140,78 2.86 2.99 104,54 2.74 3.67 133094 2480 3.75 134419
3e25=hols5 3,80 5.78 152410 3.91 3.80 9718 3.64 4459 126409 3,76 4e83 128,30
Above 4,45 5.89 7.43 1264 14 535 4,58 85,60 719 10,88 143.53 589 7.00 118,89
ALl farms 2.77 4&.02 14512 307 3.05 L4938 277 373 134465 2683 3475 132,47

——
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There are only three fanilies available in the
sgaple who work as purely tenant farmers. Only one among
them has a very large farm size, i.e. 4.52 hectares.

The tendency to leasse in more land to cultivate
is marked among those families having relatively smaller
farm sizes but not the smallest farm gizes. Thus 17 out
of 27 families have leased in more land for tenant culti-
vation whose average farm size ranges between 1.83 and
3424 hectares.

It may be presumed from the above anglysis that
most of the families belong to owner cultivator category
with small size of land holding and everything remaining
constant they must be taking requisite interest in culti-
vating their own land. This brings the topic of cropping
pattern to be mnalysed to understand how the land is put
under use.

fection II
IT.1 Lgad Utilization gnd Cropping Pattern

' The qualitative differences in inputs, so far
they exist, would be most predominantly reflected in the
cropping pattern and intensive use of land. Then diffe-
rences in value productivity thus finally boil down to
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differences in intensity of land-use and cropping pattern.22
Apart from intensive land use, cropping patterns also con=
tribute to the relative higher value productivity on
smaller farms. Intensive use of land, in turn, involves

the application of other inputs to land.

The cropping pattern, along with the intensity
of cropping may explain a mumber of relations observed
between input uses and the average size of holding which
appears to hold for totsl crop production. The intensity
of cultivation in genersl shows, however, a "significant
inverse relation to size of holding, declining sharply on
large holdings, This probably explains the significant
inverse relastion between value productivity per acre and
the size of holding despite the higher value cash crops on
large hnldim'.z3

In the district of Howgong as evident from the
following table the intemsity of cropping by famm size-
group decreased with the increase of farm size groups,
which varies between 118 and 156.

It may be moticed from the table No.15 that thers
is a sharp decline in the intensity of cropping as there is
increasse in the size of holdings indicating that the
smagller size farms are, in most cases, put to multiple

22 &
23 Bharadvwaj, K. (191‘)! m m°3 Pe 18
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use while the larger sized ones are mt as intensively
cultivated. Thus, an inverse relationship between the
size of holding and intensity of cultivation is clearly
established.

But, this may mot sufficiently indicate as to
an inver=ze relationship between size of holdings and pro-
ductivity which is a product of more complex factors.
Therefore, it is necessary to supplement this vital clue
with other indicstors such as farm sssets and income earmed
through sasle of agricultural surplus.

Section III Farm Assets

The various assets of farms can be divided as
(1) Bullocks labour, (ii) Machinery and implements and
(i11) Others, viz. farm buildings, seeds, mamires and
fertilizers, irrigation snd others.

- In the economy of crop production bullock lasbour
plays an important parte. Bullock has a multi=purpose use
for the cultivator. It is a source of drsught, a power
used extensively in ploughing, irrigation, harvesting and
transport operatioms. It is also = source of supply of
mamure to the farme. '



74

The figures for value of implements and machinery,
as well gs then for 'fixed capital' (which includes
residences, wells, farm buildings, etc.) are very shaky,
Mainly implements can be classified as "traditional’ and
*improved's It is found that in most regions there are mt
many users of improved implements, the performance varying
greatly between regions in terms of value as well as typed
of implements.

III.1 Yalue of Operations
Sgmple Villagges

The value of operational ssset of the sauple farms
includes self-cultivated land, livestocks, implements and
machineries and form buildings. The average overall value
of the sgricultural sssets is worked out at Rs.18,98,106 of
which self-cultivated land alone account for about 92 per
cent of the total agricultural assets.

Zgble 50,16

Value of assets(in Rs.) per farm under the magjor heads
according to farm size-groups '

Farm size Fara Build= Implements & Live~ Total

(ha.) ding Machineries stocks
0.01=1.82 268,05 105.46 537.63 10557.80
1.83=2.43 427.18 68,93 621.25 13997.04
2. bkm3,24 456e81 11449 782,21 1787he32
3o 25=4 .45 578.40 153.24 1181.32 28181.96
Above 4445 556455 262460 1226.98 34306.79

ALL farms 436460 119.75 809.08 18981.06
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The aversge per farm value in all categories of
assets increases from lower to higher fara size groups.

II1.2 Yalue of assets per hectore

The averasge value of assets per hecatre is
Rse 6695423 for all 150 farm families of the district.
An inverse relationship is clearly visible in respect of
investment of zll types and size of holdings. Thus the
picture obtained by ueing per farm data i= negated when the
date per hectare is used. '

Zgble Fo.17

Value of assets per hectare under major heads according to
farm size-groups

e i t—~

Farm size Farm Build= Implements & Live- Total

(ha.) ings Machineries stocks ot
0.011.82 200,70 78.96 402,53  7905.15
1.83-2.45  201.68 32,54 293.30  6608.22
20bhm302h 162,95 #1403 27927 638190
3425k o435 153461 40,69 313.73 748481
ibove 4el5  93.46 34439 208,28 5824401

All farms 154,00 42, 23 285.738 56%0 23
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Section IV (Cgsb Receipts

In most regions of India, small farmers seem to
cultivate their lands more intensely in the sense that
they employ more labour and non-labour material inputs per
hectare. \mong the factors that permit small fammers to
undertake more intensive effort are the cheapness of family
labour, indivisibilities of capital, superior guality of
land, quality of management that can be applied to = smaller
farm etcs Another factor is that most of the poor pnunt'
family mainly depend upon small piece of land without having
any slternative means of income. Therefore, they try to
maximise the output from the available piece of land.

However, a poor peasant by his very position is at
a disadventage compared to the bigger fammer in so far as
his capacity to apply capital and other monetised inputs are
concernad. A= =uch even after all the efforts he can uner-
take, output per hectare on nis farm may not be larger than
on the farms of bigger farmers.

The value of cash receipts in rupees from the sale
of crops of the sample farmes of the Nowgong district has
been analysed as an indicator of the efficiency of fam to
understand the relationship between the size of holdings and
productivity. The net receipts will indicate the value of
the total inputs by farmes as well as the economic status of
the sample households,
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Ive1 QDistribution of Cash Receipts from the Jole of
Crops by Farm Size Groups and Fer fHectare

As far as the size of the holdings are concerned
it is observed that the cash receipts from the sale of
crops sharply increases from smaller to bigger farm size
groups in the sample farms. About 74 per cent of the total
cash receipts came from the big holdings.

It is quite obvious that the gross cash receipts
from sale of crops will be more m'ng holding as they can
sell more agricultural surpluse.

.

But if we see the situation of cash receipts from
the sale of agricultural produce per hectare, it is
interesting to mote that there is proportionate increase.
From the following table we can see that there is mo such
significant variation of cash receipts among the different
farm size groups.

But the small and big farms sale surplus products.
There is a tendency of slight increase of cash receipt with
the increase of farm size but it is only because of high
average size of farm in large categories and not because of
higher productivity. It is also moticed that in the big
holdings, i.e., size groups of above 4.45 hectare there is
a tendency of decreasing of cash receipts.
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Zagble 50,18

Distribution of Cash Recéipts from the Tale of Crops
Farm Size=Groups

Farm size f Total cash receipts .= Cash receipts 5 Felae
Groups i {Bee) i per holding |
0+01=1 082 2“%8055 59}0 55 9. “7
1832443 42472.00 1327.25 16412
2ehli=3,24 60476.,00 1550.67 22.94
Se29=heli5 66365.00 ‘ 2654,60 2517
ibove 4445 69339.00  3852.17 2630
All farms 263620,00 175747 100,00

- It may be concluded that there is a tendency
for cash recelpts per unit of land to decrease or to remain
unchanged as farm sizes increase and ultimately starts to
decline in case of larger farms.

Zable 50.12

Cash Receipts from the %ale of Crops per
Hectare

Famm size~-zroups Aversge size of Receipts per hectare

0.01=1.82 133 519.30
14832443 2.11 626461
2ehli=3.24 2.80 553.66
3e25=4 .45 3.76 705,04
Above 4.45 ; 5489 6530%

All farms 619.92
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Zable 10.20
Per hectare net receipts in different farm =ize
groups
Farm size (ha.) Het receipts (Rs.)
0.01=1.,82 : 385459
1.83=2,4% 504,16
2hl=3, 24 445,71
3o 25=4 45 _ 567.79
Above 4.45 548,79
Total 5&.95

The situation‘md.n more or less unchanged
as far a® the net receipts per hectare in different fam
sizes are concerned.

The chapter provided an account of the various
factors that contribute towards a relationship existing
between sizes of landholding and productivity. It is
imperative at this concludimg stage to recount the broad
observations made at several stages.



The sizes of the farms in lNowgong district are
generally small with a few holdings exceeding 4.45 hectare.
It has also been observed that the samall holdings are
extremely fragmented compared to the larger ones thereby
inhibiting the modernizing forces toc be accepted unrea=
trained. The excessive fragmentation of smgall holdings is
easily understood in the context of a fast growing popula~
tion and inequality among social clesses. Thus, the
f:roblc- of fragmentation of small land holdings may be
identified == the major impediement being faced by the
cultivators to get the benefit of increased productivity.
#hile small holdings have been identified by many to have
a better productivity range may mot prove to be Jjustified
in the background of their excessive fragmentation into
small pleces.

The factor which goes in favour of = higher
productivity expectation relates to the ownership pattern
of the holdings. It is moteworthy that although a large
section of the peasants have small holdings very few of them
are totally landless forcing them to cultivate on other
plots. A great majority of the survey families are them-
selves owner cultivators with little absent-landlordism
prevalent. Thus it may be expected that they must be taking
emough interest in cultivation of their farms however small
it may bee.
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But one ies disappointed to observe a very
low cropping intensity among the small holding sizes
although it is relatively higher than the intensities
observed in the large holdings. This, probsbly, is a
result of factors such a8 the quality of the land in this
category mot permitting a very intense use of the land.
It must be admitted that the dissertation does mot attempt
to study the quality of the lands in various categories,
mr does it attempt to understand the types of crops cul=
tivated; particularly the extent of commercial crops.
These factors probably result in a lower intensity of
cultivation in the small size holdings.

The value of operational sssets is generally
large in large-sized holdings but the picture is reversed
when the value is seen per hectare of land in different
sizes of holding. This proves that the sample size hold-
ings are in a disadvantageous position as regards their
initial investments are concernede This must be putting
incalculsble difficulties for the small holders in raising
the productivity thus ascting as another impediment.

Finally, the indicator of net receipts of cash
received through sale of crops per hectaere shows no
definite relationship with the sizes of holding. But it
is seen that the net receipts for the small sizes of
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holding is extremely smgall compared to other sizes of
holdinge On the other hand the receipts for the large
‘holdings are sl=o not proportionately large, making it
difficult to draw any definite relationship between sizes
of holding and productivity.

The situation in Nowgong i= therefore more
complex than may perhaps be apparent. In the context of
a backward ecomomy lacking extensive modernization in
agriculture, and dominated by highly fragmented holdings
of small size of an essentially peasant economy perhaps
has ot alloved any strong relstionship to emerge. This
chapter nw an attempt only to understand the pattern in
a specific asgricultural ecology and further insigats will
be necessary to account for other factors which may be
playing significant role in establishing the relationship
between the tws. It is slso expected that with forces of
modernization eventually penetrating the agricultural
sector and creating sharper =ocial divisions with relation
to land avallability between social groups a definite
relationanip between the two variables will emerge.
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FUMMARY AND CUNCLU®ION




Agriculture is the most extensive form of
human occupation where half of the world's population
earns its livelihood. Agricultural geography, dealing
with the spatial organisation of crops and their
concentration, provides an interesting field in which
geographers can play a vital role for well=being of the
soclety.

The process of economic development inevitably
entails efforts to raise productivity in the asgricul-
tural sector so that mot only a small working force can
produce enocugh food for the rest of the soclety, but
also relesse a big chunk of its working hands to join
industrial sector., Thus raising agricultural producti=-
vity forms one of the most important tasks of most of the
developing countries aiming at a quicker pace of ecomomic
development. In India, efforts have been made to raise
- agricultural production by raising more and more land
under cultivation in its early decades of planned develop=-
ment., However, it was soon realised that emphasis has to
be laid more on productivity than on production. Aill out
efforts vere to e made to increase productivity of land
by way of introducing improved varietles of seeds,
mechanization and other modernized methods of cultivation
popularly kmown as 'Green Revolution's In the history of
post independent India, contrary to the expectation, by
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tlu late seventies it was seen that the effects of
grm revolution were highly lacditld and in the larger
part of the country its impact was minimal.

This led many to wonder about the structural
questions which were so far ismred. Social scientists
began to question the very nature of the relationship,
that existed between productivity and the size of land
holdings. This relationship /has been a very controver-
sial issue in Indls. «hile some ecomomists argue inm
favour of "inverse" relationship between the size of
holdings and productivity, others attribute such a con=
clusion only to certaln "statistical traps" and in turn
suggest that, there exists 00 consistent relastionship
between productivity and size of agricultural land holdings.
There are =till others who feel that the relationship tends
to become positive, particularly in those areas receiving
the impact of green rcvﬁlutinn.

In this study sn attempt was made to understand
the specific nature of the relationship existing between
land holding and productivity in a backward sgricultural
setting of the Brammaputra valley. The district of Nowgong
which is one of the sgriculturally developed district of
Assam was taken as the field of the study, In the course
of the analysis the study aimed at examining the relation=-
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ship in its matifarious facts ranging from the size and

the distribution pattern of farms, tenancy and fragmen=-

tation to broader aspects stich ss, land-utilizastion and

cropping pattern etce and avoid making a sweeping Judge=
ment arising out of a simple one to one relationship.

Agriculture is concerned not only with the growing
of crops, it is also a form of applied ecology. Agricul=
ture i=s directly dependent on the immediate natursl environ=-
ment which can be changed only at heavy cost. Initially,
agricultural systems are imposed by the physical conditions
i1l the latter sre modified. Assam ss a whole ond Nowgong
district in particular, reveals regional contrasts in
agriculture which is largely because of differences in
environment.

Paysical factors affecting sgriculture may be
divided into geology, physiography, location, soil, climate,
hydrology, etc., although they are clearly inter-related.
Therefore, the role of these factors in the area sgricul=-
tural complex is undeniable.

The district of Howgong is located on the south
bank of river EBreshmaputra occupying the central portion of
the state of Assam. It belongs to lover Assam part,
bordering between lower and upper Assam. The =0il of the
district is mostly slluvium particularly in the north waich
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is formed by the river of Brehmaputra and its tributaries.
The alluvigl soil is mostly loamy and consists of a
mixture of clay and sand which is quite unfit for cultive~
tion. Harshy soil which is black in colour i=s chiefly
found in the low-lying water logged sreas. The red soil
which generally occupies the hill slopes and foot hills
are mostly formed by weathering.

The climate of the district is characterised by a
highly mumid atmosphere throughout the yeare. Summer is
hot with plenty of rainfall. On the other hand winter is
cool and almost dry.

The aversge anmal rainfsll in the district is
about 1753 mm. The rainfall in the district generally
increasses from the south towards the north. On an aversge
there are ninetyeight rainy deys in e year in the district.

Brahmaputra is the principal river of the district
which flows along the entire northern boundary of the
district and the whole drainage of the district ultimately
finds its way to it. The main tributeries of the river in
the district are Kalong, Kopili, Diphlu, Sonai, Leteri and
Pakaria. The total length of the river within Nowgong
district 1z sbout 175 kms.
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In the light of the new strategy adopted by the
Govermment of India during 1966~76 for agricultural deve=
lopment, the individual operational holdings sssumed
special significance in Indlas as units of decision making.
It became more important on account of changed soclo=
ecoronic conditions. |

The rural settlements in Assam are surrounded by
inmumerable operational holdings of different shapes and
sizes. According to 1976~77 census, there were 22.5 lakhs
hectares operational holdings accounting for 30.8 hectares
of operational area in Assam. The mumber of operational
holdings in 1976~77 as compared to 1570=71 has gone up by
2+9 lakhs and the percentage increasse is to the tune of
14,7 per cent. The operationsl area has incressed by 2 lakhs
hectares (i.e., 6.8 per cent). The aversge size of an
operationsl holding in 4ssam is as small as 1.47 hectares
much below the gll India aversge of 2.71 bectare.

It may be mentioned that, 80 per cent of the total
land holdings in Assam are below 2 hectares, which is under
estimation of the most important consideration of economic
varisbility or non=varlability of farm size. Froa the
economic point of view 2 hectares' size of holdings is
floor level and such a small size of holding suffers from
various problems like size-disability, temurisl uncertainty
and available human and animal labour.



im0 ther motable feature is that, in Assam the
land holding pattern is not equally distributed. In
1970=71 1t was found that 57 per cent of holding contains
only 17 per cent of the total cultivated area. On the
other extreme, 43 per cent of the holdings contains the
rest 83 per cent of the total cultivated sres. Lorenz
Curve shows that distribution of holdings in Assam is
highly concentrsted. By and large land holding system is
dominated by small size holdings and number of large
holding are comparatively less but occupy large smount of
cultivsted areae ’

According to 1976=77 sgricultursl census there are
237060 operational holdings occupying 309810.36 hectares
of land area in Nowgong district. Out of 237060 holdings
137547 holdings belong to marginal nolding. Small holding
stands for second, occupying 55668 of land holdings. Area
wise, though marginal holdings got 58;3 per cent of total
land noldings, it occuplies only 20.3 per cent of total
operated ares. ©On the other hand semi-medium holdings
which sccount for only 13.3 per cent of the molding con=
tains a8 large as 27.8 per cent of total operational ares.

The sgriculture in Assam is on subsistence level.
Though the whole Brahmaputra and Barak valley of the state
are the two fertile regions of the country, tho'yx.cl.d is
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much lower than some of the other regions of the country.
S¢ill the state is nmot selfe-sufficient in foodgrains.
Every year it hss to import toodsrd.m from other states
to meet the necessary demand.

‘mong the various foodgrains and cash crops, rice,
mustard, jute, wheat are noted in order of importance from
the stand point of percentage of area a8 well as produc-
tion brogght under the above crops during 1982. Out of the
total cropped area (2.8 millien hectares) foodgrains
occupled (2.3 million hectares) 83 per cent of total area
with a production of 2.0 million tonnes having 866 kg of
average yield rate. If the individual crops are taken into
consideration rice production in Assazm was 18,80,786 tonnes
which account for 75 per cent of total cropped area in
1979=-80.

Agriculture is the mainstay of Nowgong district and
more then three fourth of its working population derive
their livelihood from sgriculture. Faddy, Jute, sugar cane,
mustard, pulses and tea are the major crops and tobacco,
potato vegetebles and fruits like mango, orange, cocomut,
bansna, pine apple are subsidiary crops of the Nowgong
district.
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Among the various foodgrains and cash crops rice
is the principal crops in Howgong district. In 1975-80
the total rice production in the district was 242736
tonnes which accounts for about 13 per cent of the total
state production. On the other hand rice occupies sbout
69 per cent of the total cropped area of the district.
The second important crop of the district is Jute which
occupief an area of 30.02 thousand hectares and production
was 357.15 thousand metric tommes in the year 1973~74. The
average yield of rice of the district iz 1182 kgs.

The sizes of farmes in Nowgong district are gene~
rally s=all with a few holdings exceeding 4.45 hectares.
It has slso been observed that the small holdings are
extremely fragmented compared to the larger ones. The
excessive fragmentation of small holdings may be a8 o
result of fsst growing population and ineguality among
social cliusses. The problem of fragmentation of small plots
®ay be identified ss one of the major iapediments being
faced by the cultivators to get the benefit of incresse in
productivity.

Another most important factor of sgriculture which
goes in favour of a higher productivity expectation relates
to the temurial pattern of holdings. It is noteworthy that,
although a2 large section of the cultivators have small
holdings very few of them are totally landless. Thus, it



9

may be expected that the cultivators must be trying
enocugh interest in cultivation of their own faras
hovwever small it may be.

But one of the disgppointed fact to observe is
that the intensity of cropping i= very low among the
small holding sizes though, it is relatively higher than
the large holdings. This, probably, is a result of
quality of land or crops although this dissertation does
not attempt to study these factors. '

In case of operational assets the value is large
in large=size noldings but the picture is reversed per
hectare of kand in different sizes of holding. It proves
that the small fammers are in a disadvantageous position in
their initigl investment. It mey also affect in raising
productivity smong the different size class groups. - 2

Finally, the indicator of net receipts of cash
received through sale of crops per hectare sbows mo defi-
nite relationship with the size of holdings., But it is
seen that the net receipts for the small holdings are
extremely less as compared to other big size of holdings.
On the other hand the receipts for the large holding are
slso mot proportionally large, making it difficult to draw
any definite relationship between size of holding and
productivity.
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Intthe context of a backward economy lacking
extensive modernization in asgriculture and dominated by
primitive nature of cultivation of an essentislly pes~
sant economy perhaps has not allowed any strong rela~
tionship to emerge.

In the present study sn attesmpt has bDeen made only
to understand the pattern in a specific agriculwural
econology and further insights will be necessary to account
for other factors which may be playing significent role in
establishing the relationship between the two.
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