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Agriculture is the principal occupation and main source
of 1ivelihood for the majority of the people in the largely ru-
ral areas of the staté of Assad. It shares nearly half of the
total state's.income, The economic conditions, standard of liv-
- ing and socio-cultural setap of rural people are solely based
on agriculture and its allied activities: The rapid increszse of
population, limited cultivated land by peculiar physicgraphic
conditions of the state, low yield of crops, rogular natural
havocs etqg;all these are ithe major probilems aand hindrences of
the agricultural growth and developments As 2 result, state of
Assam has low lével of agricultural productivity(land productie-
vity'is Rs,1868/ha.in 1990=91) and very low annual growth rate
of agricultural output (3,35 percent)during the 1980s.0On the
otherhand, the ever increasing population from 18,1 million(4981)
to 22;2 million (1991) which is increasing at the rate of 2,3 per-
cent annually while the natiocnal average is also recorded 2.3 per—
cent from 685.2 m11110n(1981) to 843:9 million(1991),requires more
foods, Infact..increaSQ in total agricultural production has been
recorded frem 11,8 millfon tonnes(1980-1)tc 14,3 million tonnes
(1989=30) i.€, 2.1 percent anrual increase during the last decade
which was }esaer than the increage 1nipopulation;Therefore,per cape
ita availability of food is diminishing gradually from 17,221gm/pere
aon (1981) to 16,945 gm/person (1991), Consequently,the state is
much dependant on the import of food supply, though the overall

performance of ths agricultural conditions is better during the same



Table 1.1: Agriculture's Contribution to Rate of Economic Growlh in Assam

!

Year TP TPn NP - Pa “Pnra rmPara

1980 - B4 1183.7 724 2361 0.50237 04976 - S -
981 - 82 3.8 W65 26403 0.4407 - 0.55%2 00148 0.259 00074
082 - 83 12050 145.0  2750.0  0.4381 0.5618 - 0.0354  0.0463  0.0155
1983 - 84 12636 650.0  2913.6  0.433 . 0.5663  0.0486  0.0679  0.0210
1984 - 85 1308.0  1523.4 28314 - 0.4619 0.5380  0.0351 -0.0767 0.0162
1985 - 86 13021 1853.3  3155.4  0.4126  0.5873 -0.0045  0.2165 -0.0018
198 - 87 13382 1997.6 3358 0.4011 0.5%8  0.0277  0.0778  0.01ff
1967 - 85 427.8 2095 3519.3  0.4057 0.5%2  0.069  0.0470 0,027
1988 - 89 1348.3  271.9  3590.2  0.3671 0.6388  -0.0766  0.0862  0.02B1
1989 - 90 14389 2557.5  3996.4  0.3600 0.4399  0.0914  0.1257  0.0329

N.B.= # Projected Fi%ure ' A
- -Data -al: 1980 - 81 Prices.- T e e e g e

Abbrevation: TPa = ﬁgricdltural Nel Product, TPn = Non- Qgricultural Net Product, NDP = Tdiai Net DoméStiflProduéi;

Pa = Agricultural Sector Share of NOP, Pn = flon-Agricultural Sector Share of NDP, ra = Annual Growth:
Rate of Agricultural Sector Product, rn = Annual Growth Rate of Non-Agricultural Sector Product.

e —
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| period., The performance of agriculture into state's economy can

better be understood by locking into the following parameters.
Role of ggricultgxe in Overall Economic Development

Since‘agriculture is the main activity and the major
part of working force of fural areas is based on agricultural
sector of the state, the agricultural sector is playing the do-
minent role in the overall economic developaent in erious WaUSe
Agrichlturei gsector is producing surplus production of many Cre
ops like tea,voilseed, Jute etcs which is used as raw material
of»mény industries, Even there are many and varied types of ine
dustries which are consuming locally aVailable‘surplus agricule
tural products, Secondly, the surplus agricultural products are
moving towards market., Thus, it is also contributing to the mark-
et > development which is related to nom=agricultural activities,
Thirdly, thevfactors contribution also important aspect because
production operations are based on labour and capital factors.
Assamese farmers are poor and, therefore, surplus labour is abe

sorbed by agricultural sector,

The contribution of agricultﬁfél sector to overall
economy of the state can further be studied'by taking into acce
ount of two maih attributes of agriﬁﬁlture alits share and growth
rate, These attributes explain the felative pefformance of agrie .
cﬁltural sector to the overall economy of the state.AIt is obvi-

ous from Table=1,1 that the share of agricultural sector to the
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total Net Domestic: Produqf; (NDP) of the state tends to decline
from 50,23 percent (1980»1)<to~36;00fpércent (1589=90). This .
decline is recorded fast in the early 1980s, especially during
1981-82 and7slow~&hfthe'middand~latéye1ght£e§, while the avere
age annual decrease wasvobsérved nearly 1@5 percent which is
significant for aqée@erating‘the pace of econcmic development
of.the‘statemson éécount of declihe in the share.of'agricultur—
al sector's production or simultancously increase in the share
of ﬁoniagnicultural sectors of the'ecqqpﬁy of thé.étate. tharg
nﬁst e recorded a shiftrin the occupational‘sfructute alsoe
But c&mparing the decliné in thée share of agricultﬁial fdéée,'
it is foﬁﬂdfthat‘there is a slow decline in the share of agrie
cultural force rather than the decline of agfﬁguitufél séotor's
production (1.5 percent)s |

On the otherhand, growth of agricultural production,
which is seqond‘attribute and‘refers to the proportionél increase
of total magnitude of préduction is very much fiuctuating in the
last 10 years. However, there is a smooth increase in the total
magnitude of agricultural pfoducts frqm Rs, 1183,7 crores{1980=1)
to Rse. 1438.9 dfores (1989b90),4while its annual growth is record.
ed highest as 9¢1bzpercent:in 1989?994 Sometimes in 1981es and in
1988-9, it was recorded negative as 1,68 and 7,66 percent rese
pectively. An insignificant negative growth of 0.45 percent was
also recorded in 19858, The main causes of the negative growth



in these years are the regular flood in the state, less use of
techno~aconomic factors to the agricultural production processe
e8y lack of knowledge among the farmers, diffiou1t phys1ogréph1c
conditions, some political and social problems during ezthtiéé
1ike Assam agitation etc. o |

Since .the comperision between the growth rate of agricule
tural and non-agriculturzl sectors of the Assam®s économy is made,
it can be concluded that the growth 6f'non~agr1cu1tura1‘sector is
recorded fagter and less fluctaatins*thén the growth’ot the agri-
cultural sector. Very fast growth of non-agricultural sectof.vas
recorded in 1982-2 end in 19856 as 23,93 and 21,69 percent res-
pectively while in the same years the growth of agricultural sé-
ctor was recorded negative, It means there seems an imbalance in
the growth process of overall economic development in Assam. But
the year 1989«30 waé the best time for balanced growth of both
the sectors of economy wheh 9,1& percent growth rate was recordw
ed in agricultural sector and 12,75 percent in noneagricultural
sector (Tableeiwi), |

~ Purther more, the degree of temporai fluctuation can de
seen in the proporticnate sectoral growth of agriculture which
1s the multiplier of both the attributes of egricultural sector,
share and growth, The &nnual performanée of proborxicn&te growth
of agrieultufél éector which is given in the last column of the
- Tablee1,1, confirms tha fact that there is a gmooth increase in




!

Table 1.2: Sectorwise State Income According to Major Heads of Economy (1980 - 81 to 1990 - 91)

At 1980 - 81 Prices.

{ Rs. in Crores )

Heads 1980 - 21 1990 - 91
Total 3 o Tolal [
1. Agriculture 1183.7 50.2 1549.6 37.8
2. Mining & Quarring 48.0 Z.b 9.2 2.4
3. Manufacturing 163.4 6.9 530.9 12.9
4. Electricily, Gas & Water Supply 10.8 - 0.5 58.4 1.4
5. Construction - 102.8 4.4 234.2 5.7
&. Trade,Hotel & Restaurant 239.7 11.0 462.1 1.3
7. Transport, Storage & Communication | 56.3 2.4 137.4 3.4
8. Financing, Insurance, Banking,Real .
Estate & Business Services 31.7 1.3 111.9 c.
9; Communily, Social & Personel Services  209.1 9.7 449.4 11.4
10. Par Capita Mel Domestic Product 1200 sk -

Source: Statistical Hand Book, Assam,
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the proportionate growth, while in 1981=2 and 1985.6 1t vas a
negative growth of 0,74 and 0,18 percent respectively. The hi-
ghest ahnual proporfionate groﬁth recorded in 198%9=90 as 3,29
.percent and the lowest racorded as .11 percent in 1986=7 o

8o far as per capita NDP and its change over time is
concerned, it can alse revesl a true picture=of:économlc deve-
Jopnent, In fact, pereapita NDP was recorded Rs, 1200 in 1980=1
- in Assem which rose nearly 38,00 percent during the 1980s, It
means that there is a sharp increase in domestic product in the
nonpagriculturéi sectorsy Table«1,2 reveals that the manufacture
ing sector of economy grew fast during the 1580s, It was accounte
ing for 6,9 percent income to the total economy in 1980=1 which
was rose upto 12,9 percent during 19203, Now, 1t got first place
- in the non=agricultural sector of the state’s economy, Trade,
Botél, Restaurant and personal services are also major souroes:
ot the income which are oantaining:significantly in non=agricule
tural éectors (Table~1.2). Thus, there are various probléms of
agricultural,séctor which should be dealt with the next section
of this chapter in detail, |

Sta £_the Problem

Abovezdi&cussioa roveals that majority of the Assam's .
people depend on agriculture and this sector i3 so important that
it alone éontfibutea 56,0 percent to the state's total income
which 18 higher‘than that of the natiecnal inceme (45.0 percent),
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It plays the mos% important ro;e as the main absorber of work-
1ng populaticn by engaging as high as 8C,0 percent of the tot-
. a}l- wcvkers of %he state's work forces ‘

There are various attributes of the agricultural de~
velopmant which should be highlighted here, For example, in
Assam, the agricultural output per capita is Rs. 148.6 per pere
son while the national figure 1s Rs. 280,601 per person (1991)
which is almost double from that of Assam state. The average ann-
ual grewth rate of agricultural cutput cf Assem is 3,35 perceat
(1980=1 %0 1990-1) when the national percentage for the same pere
10d i3 4,439 percent. Again.tha land productivity of Assam is -
"Rs. 1868.3 per hectare which is almdét same with the naticnal
figure of Rs. 1576.620 per hectare (1988=80). According to ‘the
1991 Survey Report, the labour prcductivity of the state is Ra.
575.1 per worker which 18 lesser than the national level for the
seme year 1,2, 1189.411 per worker. Accordingly, if we compare
‘the crop intensity figure of Assam with the netional average then
it 13 found that crop intensity in Agsam is lower (122,27 percent)
than the nationel average (13&.219 percent) in 1988=80,

~ VWnile the egricultural activities of the state are
soiely depend on nonsoona and the agricultural production process-
es are ‘operated accordingly. the -Crop- 1ntens£ty. cropping patterns
and even general land use patterns are aeason baaed. For example,
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namely, Kharif, Rabj and gggg,eXist according to the climatic
 seasons, The monsoon rain in the state is generally heavy to
modarate in almost all areas and 90 percent of it's rainfall
occurs during rainy sssson from May to pctober months of the

year, However, there is areal variation in rainfall disfribut-
ion in some of the stations of the state, Some stations receive
meagre rainfell, e.g., Lunding receives only 4 mm, rainfall dur-
‘ing January month while there is a gradual inerease in rainfall
month wise and, Quring the month of JQIy, {t receives about 45 mnm,
rainfall, While some other stations, namely,.Chaparmukh, receives
204 mm; rainfall during Janaary month while 1nlqély’itAreceives “
35042 mm (approx) rainfall within 10 days of rainy dayé, There=
fore, some areas of Assam receiving heavy raingall causes flaod
and'hence the crop failure in the season is a regular affajir
which influences entire agroweconcmic conditions of the state.
Likewise, some areas due to-iack of water-also(the crop failure
is common phenomens, Thus, the scil cénditions of the state not ;
equally faﬁourable‘fer'agricultural growth, The poor economic <
ecornditions of the peasants put them awayAfrom~the use of fertilie
zergréppxiéatipp>of'new technology in agriculture, use of irrigat-
ion facility, use of anti-desease médicines etc. and‘gometimes
seme socio=econcmic factors also play an important role in the

agricultural growth and development in the state of Assam,

All these factors are also responsible for the region-
al #apiation in the agricultural production and productivity. The
regionai imbalances in the production patterns are related to the
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aspects of agricultural resource utilization and above mente
1onéd,géographical conditions, Though after the‘adOptton of
Oréen Revolution Technology, there seems to dbe tremendous che-
:anéés in thé land use pattern, agricultural production process-
es;by adopting multiple cropping pattern, HYV and also,it‘chan-
ges the préddctivity and efficiency of production., After the en-
hancement of moderﬁutechnology during The Green Revolution pere-
iod, it directly or'indirectly.influenced the production patt-
erns, but there appears the regional imbalances in the aggicul-
tural phenomena specially 1nAproductiv;ty and_growth'patterns
in the. state, It may be the consequences or either of the diff-
erent agroaecdlogical conditions: prevailing in the state or be=-

éaUSe'of impact of modern techhology.

Thus, these problems of theﬁagricultural developméht
of Assam state can be tackled by analysing the regional patterns
of these attributes of agricultural development.

Obaect;veg ]

On the basis of the above discussion of the agri=-
cultural problems prevailing in the state of Assam, attention
is focussed on the foliowing objectives of the present study.

~ They are ¢

(1) to interpret the distributional pattern of agricultural
developmént in the @8ssam state, espeéially of agricultural
arowth and nroductivity, | |



(2)

- (3)
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to delineate the agricultural regions on the dasis of
homogenity within and heterogenity between these regions

so that the causes of the regional variations can be id=

- entified, and

to prepare and suggest the regiohal investment strategy
for the intensification and expansion of the effects of
modern technoiogy for the self sustained growth'and, bai-

-anced development,

Regearch Questions 3

- The objéctives of the present proposed’siudy are related

to-some important research questions and hypotheses which are

given as

(1) What are the main causes of low levels of agricultural
productivity and growth in Assam ?

(2) Wny are the regional processes of agricultural develop-
ment are weak and unarticulated ? |

(3) What 1s'the'degree of spatial variance of the agricultur-

al developmental attributes and how it forms the region-

al structure of agriculture in Assam ?

The answers to these research questions can logically be

given by testing the validity of some concerned hypotheses.
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In 2act, the patterns of agricultural growth and produ=-
ctivity have a specific relationship everywhere. If it is pos=-
itive, then the dsvelopmental structure has a concentrated pae
ttern which creates primacy in the structural forms and, conw-
sequantly, agricultural developmental processes would be acsel-
erated by the metropolitan forces of the area/region. On the
. other hang, if the regional patterns of agricultural growth and
| productivity is negatively related, then the developmental stru-
cture is diversified and the impact of physical and socio=cultural
factors is obvious on agricultural activities. Because of initisl
stage of agricultural development in the Assam state and domine
ance of agroe-ccological factors on the attribates of agricultur-

81 structure, it is hypothesized here that 3

(1) Agricultural growth and productivity patterns must be
negatively related for the balanced development of the
gtates

(2) the level of land and labour productivities are deter
mined.by agro=ecologieal conditions rather than techno-

econonic factors, and consequently,

(3) the megnitute and intensity of agricultural growth pote
entials are prevelent in the low productivity areas and
faster agricultural growth can be predicted in backward
areas of the state, |
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Methodology §
(a) QL;JLJEQ ¢

'. Por giving the answers to the research questions which
have been put forward in the precesding section, some methe
odological aspects. are important .to deal with here, So far
as methods and reseaﬁch design of tha present study are con=
cerned, the main methodologicel aspacts are reisted tv two
1mpartah§:aspécts ¢ (8) the meesurement of agricultural ﬁrodu~
ctivity and (11) the measurement of agricultural growth, These
aépacts.afe closely rglated:to the asséssment,qf level of agri-
cultural develcpment. They can be interpreted in detail by put-
ing them in the geparate heads,. |

deag) ent _of 4 ] 1.2 ctl ¢ In fact, sgri-
cultural productivity has two important components 3 (1) land
productivity and (11) labour productivity. Many agricultural
scientist interpreted land productivity and, named it as agri-
cultural preductivity, because land is a geographical phenomena
and therefore land productivity 1z directly related to geographie-
cal factors (Shafi 1960, Singh 1985),

So far as the measurement of agricultural productivity
is concerned, it is related to the aggregated production of all
the crops of a particular area per unit of cultivated land, There-
fore, for assessing the land as well as labour productivity of.é

particular area, sggregated index of the total production of the -
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crops is essential to calculéte. Thus, land productivity is
refers to total production per areal unit of land, and labour
productivity refers to the total productioh-per worker engage
in agricultural activities. | |

Now question arises how to measure the aggregated
; Picture of all,the'crop'production becauge erops have diffore
- ent significant level in terms of their prices, caloric level,
‘market 1mportance(and so on. Therefore, there are various meth-
ods of aggregating the production of various crops; The pioneer
- work of Bhatia (1967) on the measurement of agricultural produ=-
ctivity is remarkeble. He aggregated the production of various
crops on the basis of converting the yield of the cropé into
their ratios and muitiplying them with their crop areal share.
He formulated agricultural productivity in the following manner
lya = ~§;7—-x 100

gf = _lya.Ca ¢ lyb.Cdé...lyn.Cn
R Ca ¢+ Cb ®* 4o &

Vhere Bi = Agricultural efficiency indexs

‘1ys, 1yb ete. = Tieid index of orop a,b, etc.

Yo = Thé hectare yield of a erop in an enumeration uhit 3
¥r = The average yield of a crop in the entive region ; and
Ca,Cb etec, = The percentage of crop lend under different

Cropse



The above measureméntlis solely based on two attributes
of agricultural production, thét are crop-yield and crop=-area,
Since.Ind;anvégriculture has become now commercié; oriented
rather than-subsistence,bgsed,:the price mechanisp and the
cost of the agricultural inputs are equallyAimportént. There=-
fore, the significénce of the crops can also be aésessed not
enly on the‘basis of yield and area attributes of the agricul=-
tural crops, but, the crop production prices are also equally
important. Singh and Ghaupgn (1977) also tried to incorporate
these~:actors-for_measuring'agricultural Productiﬁity in Rohi-
lkhand, and they prepared standardised yield index on the basis
of caloric significance, market price and, local requirement of
agricultural crops. But they did not include crop pfice as a

main component of productivity,

- Considering crope-yleld, crop-area and crop-price of
the principal crops of a particular area, the total agricule
tural output haé been.assessequherg.for calculating land as well
as labour pfoductivity. This.aggregétion technique is although
simple in calculating the agriculthral output in terms of money
value, yet, it is very much useful‘for the comparison of aggre-
gated index over time (Dayal 1985), The total agricultural output
is formulated in the following manner ¢ |

) 1231 Aio Yio Pi. 0o XX ese (3()
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Where 341 = 1,2,3, ceaco ﬁ,as number of crops § A4, Yi, ™
are the area, yield and prices of a particular crop cf a dise
trict § and 0 4is total agricultursl output. |

(1) lend Productivity ¢ ‘Since land productivity is the re=
lative moasure of sgricultural output for areel unit of land,
it is weasured by dlviding total agricaltural output by the to-
tal Grogs Cropped érea {CCA) of a porticuler district as §

Y a 0/&: XX} evo ’ con | ’ (A)

Where O is total agricultural output as defimed in equation (3)
and A 1s total GCA of atpartianlar Aistrict.

(11) labour Productivity : It is the relative index of total
agricultural putput per person‘of agricultural labour force,
- Thersfore, it i3 calculated by dividing the total output by the

total agricultursl work force of a particular area, give as ;

Yl = OIha 200 e o ‘ | (5)

Where L is total agricaliural workiorse.

It can be ncted here that land productivity and labour
pro&uctiVify are closely fe}ated to each other because, when
dividing the denumeration and numeration of the above fraction
(eqn.5), it is found that lahour productivity is the product of
land productivity (o/A) and cultivated area per agricultural
worker (A/L). Thus, eqn.3 can be written as §
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O/L = (O/A)(A/L) see ' KL “eee

Thérefore, labour productivity is compérable to land produ-

ctivity. More details and the practical aspects of these meas-
urements wou1¢ be discussed in the concerned chapters. Now we
can proceed ourfdiécussion towards the measurement of sgricule

tural growth,

(2) Measurement of Agricultural Growth s Growth of a parti-
cular phenomena refers to the proporticnate changé in {ts tot=-
al volume over time. Therefore, agricultural growth can be me-
asured to observe the change in the total agricultural output
.0ver‘t1mé. Since output is the product of tﬁree important come
ponents namely 3 yield, area and price,'the change in these
components, would be the determinent offagricultural growtﬁ;
There are various methods for caleculating the agricultural groe
wth like compound growth, linear growth and logerethemic growth
of the changing agricultural production. Minhas and Vaidyangthan .
{1965) calculated growth on the basis of decomposing thé growth
elements and therefore, they found that. there is an interaction
faqﬁor which affects the growth of agricultural patterns. Like-
wise, Bhalla and Tyagi (1989) interpreted the composit index of

growth components,

In present reference, agricultural growth for each
districts of Assam has been calculated'by taking the difference
of total agricultural output for two points of time in its pro-

portionate manner formulated as 3§
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¢,91-0,81) . .. . (7)

r & o cee ese sse
0.81. t ' ‘

Where r = Average annual growth of a particular district,"
0 = total output for base year (1980=1) and, current year
(1990=1) and.t = time (no of years, and in this year t=10),

In fact, growth is closely related to the proportione
ate change of cropeyield and crop-area while crop-price can
be considered as consfanf; Therefore, agficultural growth can
be compared with calculating the growth ratios of yleld and
area components of all the crops separately for a particular
district. The growth ratios of cropearea and crop-yield are.
also calculated for 2indingout the causes of areal varistions
,'of‘agricultural growth patterns evolving in the state of4Assam.
The detail discussion regarding the methodological part of gro-
wth ratios ofAcrop-yield and crop=-area are given in the concerne

ed chapter,

‘Further'the last research question is related to the
delineation of agricultural regions for which district is cone
sidered as an areal unit. Taking the value of various attribut-
es of agricultural development, the spatial variance for each
of the districts and the formation of homogeneous agricultural
regions are delineated by applying statistical tgchniques. The
concerned literature and the methods of delineating the agricule

_tural regions are given in the concerned chapter.



So far as data-callection/and mapping,are‘concerngd,
the present research»has;ﬁtilisad.varieé qouﬁges of iafor-
mations at.seconQAry levels. The:digtriczéwise‘crqp-statg—
stics, area, yleld and production of the principal crops for
early 1980z and 1980s have beecn coliacted frowm 'basic agri-
cultural statistice', publishad by statigticel wing, Mruot-

orate of Agriculture, éssam, Geuketl. =

The necessary maps are collected from different gouroes
_ like prosheet and, the Geological Survey of Indie, Shsllong.
‘Rainfall, temperature data collected from The Matenrological
Centre, Gauhati,

PFertilizer, landuse statistics, aree under irrigation,

.agricultural workers .etc. from the statistical Hand Book, Assam,

~ for the year of 1980«8%,1990-91, published by the Directorate

of Eccnomics and Statistics, Govt, of Assam, Gauhati, The farm
harvesting prices of principel crops have been rollected from
the Hand Book on Marketing Intelligence published by Departuent
of Agriculture, Marketing Seection, Assam, Gauhati,

Data tabulation and, generation of variables for agrie-
cultural productivity, growth and its regicnaligation are done,
‘manually with the help of calculatora, Trhe districtesiss authe

entic nap of Assam i used ms hase map for showing the regional
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"ﬁéﬁférns of agricultural attributes, The relevent data were
‘shpwn by preparing diagram and graphs.

' of the ese tudy 3

According to tho objectives and resesrch questions ment-

| {oned abcvé. the whole material is arranged by putting 1nto_si#
chepters, Chapter I highlights the statements of the problem,
obdeetiﬁes, resesrch questions, hypotheses. maﬁaDda'and datae
bese, while the Chapter Il deals with geographical personality
of the gtudy srea: Chapter IXI covers the agricultural producti-
;?@ty is8¢ the land and labéqr prodictivity of the state which
~arg main attributes of agricultural daveaopmenﬁ.;shépter IV ine
cludes the agricultursl growthe. Chapter V has the detailed study
of sgricuitural regicns and their characteristics while the last
Chepter Vi inciudes conclusion and mein finding and some rele-
vant suggestions for the balanced agricultural development in 1ts
reglonel, frame. fhough the main title of the present piece of re-
searchk is “ Levels ol Agricultural»bevelopment in Agsém § A aég;.
fonal Annlysic 9, however, here main omphasis 4s given to delen-
zate the ogricultural regions for the interpretation of agricul-
tural cheracterisiics of the state. Thus, in identifying the le-
veleg of agricuiﬁurai deveiopment, the regional approach is adopt-
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@hé study area covers the Assam state as a whole which
is situaféd in the extreme northeeastern part of the country,
extending from 24° 8' N to 27° 56 N. latitudes and 89°42'E.
to 96°0'E, longitdaes, The Assam state is surrounded by Bhute
an Arunachal Pradesh in the north § Arunachal Pradesh and Noe
galand in the east 3 Manipur and Mizoram in the south-cast and
Meoghalaya in the south. The gtate is bordered by Bangladesh in
the west and south-west §; and by West Bengal in the west. The
Assam along with 6ther states of North-East India,. Viz,, Megha=
laya, Nagaland, Manipur, Mizoram, Tripura and Arunachal Pradesh,
is linked with the rest of India by a narrow strip of sﬁbmonfane

region in North Bengal. The total gecgraphical area of the state

is recorded 78,438 8q.Km. of which 17;580 Sq.fm area is under
reserved foreét, 15, 89 Sq.Km. area under barren and uncultivate
. ed land and about 2,485 Sq.Km, area under net sown area., The
state has total population of 22,294,562 (1991) of which male
pobulation is 11,579,693 and female 10,714,869, The population
groﬁth rate is ¢52.44 percent (1971-91) and density of populate-
ion 1342861per SQ;Km. Séx ratio in the state is 925 females per
1,000 males. Literacy rate 53.42 percent wheée male‘litéracy is
62,34 percent and female 43,70 oercent (Both excluding the chile
dren in the age group 0;6). In July 1983 with the creation of
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ix new districts and again in 1991 adding more five distrie-
cts from the earlier sub=divisions, the present state of Assam
comprising total 23 administrative districts of which two in
the hills Viz,, Karbi Anglong and N.C, Hills and the rest 21
districts in the plains (Fig=2,1).

. . ' ‘m . ‘

. The state Assam'ia”drained‘by'a number of rivers,
water channels and water bodies or 'beels' and low-lying swamps
out of which the river Brahmaputra and the Barak are the main
rivers. The mighty Brahmaputra controls the drainage system in
the Brahmaputra Valley while the Barak river controls that of
the Barak Valley (Fig-2.2). |

" The central Assam hill rangé in the state forms appro-
ximately the ygtershed fé: Brahmaputra and Meghna Basins. The
present master.slope of this basin finds a gap between.the Shill-
ong plateau and the Eastern Himalayas %o open in Banglédesh, The
Brahmaputra river discharges ébout 30 percent .of the total water
resources of the country. River Brahmaputra is joined by some
forty tributaries like S8ubanziri, Jiabharali, Hanas, Dhansiri on
the north bank and Dholai, Burhi-Dihing, Disang, Kapili-Kalang,
Kulsi=Jinjiram on south bank, Most of the rivers during the summe
er éeason (monsoon'peripg) gauges devagtating floods and it dame
age a large number of croﬁ fieids and it directly effects on the
yield and ﬁéttern of érops in the state, The Barak river and its




ASSAM
DRAINAGE PATTERN

~< RIVER
vy BEEL

W
u-y SWAMP AND
Zu-MARSH

€% CHAR

20 0 204p 6

FIG-272




<[ 21 /-

¢ributaries originate in heavy rainfall areas of the Meghalaya
and Nagaland_hills. So, they alsoAcbuses'fiood i the southsrn
plains in the state. Thé"mighty Brahmaputra and the Barak river
systeﬁs have large annual flow, In terms of depth flow in metre
es per hectaré”bf the cultivable area, it is nearly 7 metres
for the Brahmaputra and 3,18 metres for the Barak., In spite of
annual flood created by 211 these main river and its tributaries
in Assam, they form one of the most important physical basis of
agriculture of the states All these atreams supply water‘to the
agricultural fields, they built up the fertile alluvial soils
and the poor’cduntry pecple take the advantage of fishing from
these rivers and from the more than 1,2C0 beels and swamps scatte
ered over both the river valleys: The areas which covered by the
beels and swvamps are not used for agricultural production, Some
of these ere fairly large and deep containing water throughout
the year,'while others are shallow and turn into mfiddy puddle .
during the dry season,

(Taher 1978).

nglgg;ca;,Strgctggg ]

In the broad sense of view the geological structure
in the gtate of Assan treasures a wide age range, right from
the Archean to Recent age, obviously has undergone diversified:
nature depending on parent materials, physiographical conditiocns
and climatic conditions to which it was subjected. The geoloe
gical formations in the state forms the following groups 3



s

(1). The Archaean group comprising on metamorphic complex

‘.2‘.

3o

Q‘.. o

' 5,

of gneisses and schists with younger ac;d/baslc intru-
sives, This group otﬂgeological structure founds in the
north and south banks of the Brahmaputra river,

The precambrian group consisting of quertzites and phy=-
11ites restricted to the nortﬁern partvdf the North Cache
er Hills, IR | .

The lover Tertiary shelf sediments of the Jaintia group
exténding along ¢he geosynclinal Dismng Group over the

‘parts of the North Cachar hiils.

The Upper Tertia:y'(9ligo-ﬂio-iliocene) ahelf and geo=
synclinal sediments covering the North Gacpar hills, the
hills of Cachar district in the Surmabvalley énd the mare
gins of the'81bgagar and- Dibrugarh districts,

Unclassified older and Newer alluvium (Quarternary depo=
sits) comprising high level of terraces, the red bank soil
and the Recent alluvisl deposits of the Brahmaputra and

Surma Valleys.

The Archeean and Precambrian are confined to‘the Karbie

Anglong, northern parts of North Cachar Hills, eastern part of
Negaon district, the southeran border of Goalpara and Kamrup dise

tricts and over the isolated inselbergs in the Bréhmagutra valle

eye. The tertiary sediments resting over the weathered platforms
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of the Archaean groups The geosynclinal facies (Disang group)
are restricted to the south of Halflong-Disang Thrust in the
central part of North Cachar Hills upto the head waters '0f Dhe
ansirit The Tipam group of rocks exposed in many areas in the
Cachar district and in D&gboi region. The sand stones of this
group associated with fragments of semi-silicified and sim&-
carbonised £ossil wood and minor seams of lignite are expoaed
in the Subansiri river section in Lakhimpur district and the

- Bharali river in Darrang district, |

The Brammaputra Valley, develobed during the GQuartere
nary period of alluviation of the forsland depressicn in bete
ween the Himalayan orogenic belt and the messif of the Shilleng .
plateau, In the northern bank the aliuvial terrain ;resents a
sfepped sequence of three to four geomorphic surfaces, each sure
face having steep slope near the mountain front and a very gene
tle gradient near the Brahmaputra corresponding respectively to
* the piedmont and the flood plain.

Climate

- Th2 climats. factors are very much responsidle for the
agricultural growth'and 1ts\develogment. In general, the main
character of climate of the state is reletively cool, extreme
humid, heavy rainfall in summér 3668qn and winter 1é dry. The
mean annual temperature varies from meximum 30,21° C. to mini-

mum 18,74%C, The mean annusl rainfall is recorded more than



Table 2.1 : Temperature, Rainfall And Humidity for Some Selected Centres (1986 - 91)

!

finnual Mean Temp,

Naggagfanthe _ (in "C) Aagggga{?tal Avgg:gi)Humidity
Average Max. Min, {in mm)

1, Chaparnukh (Najaon) 24.83  28.66  21.0 2790 84
2. Dhubri (Rupsi) 23.79 3208 15.5 3197 83
3. Dibrugarh 24,10 30.80  17.4 2832 82
5, Gauhali s 230 20.0 73 83
5. Lunding (Nagaon)  28.65  31.50  15.8 1248 81
&, Majbat 24.65 3130 18.0 2053 82
7. N.Lakhimpur 24.89  29.88  19.9 3228 82
B. Silchar 24.00  27.90  20.1 3083 B1
9. Tezpur 25.75  20.50  21.0 2083 83

Sources Statistical Hand Book, Assam,
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2475 mm during the period of 1986-91, and the mean relative
hunidity 82 percent;‘Due to the ;ongitudinal shape of the
state, it has regional variations in the climatic conditions,
The upper part of Bhe Brahmaputra Valley like in Dibrugarh, -
Lakhimpﬁr and Sibsagar and in the lower part like Goalpara,
Cachar (in Bark valley)‘receive:very heavy rainfall, Kamrup,
Darrang, Nagaon and X.Anglong receive comperatively less amount
of rainfall, More than 70 percent of the total annual rainfall
are comfinad 20 th@_months of June, July énd August, whereas

the month of December, January and February are almost dry. As
& result there are two crop seasons ¢ (i) Knarg?2 (The summer
season) and (2) Rabi (The winter season). Moreover, according

t9 the mateorological department of Assam, the annual variate
ion have been shown by dividing 1t into four seasons which has
a great influence on the zgricultuiral gycle in the state, They
are (1) Pre-Monsoon {March-April), (2) ¥onsoon (@ane-September ),
{3) Retreating Monsoon (September-Novemder?y, énd (4) Dry winter
(November-February), No doubt, there is a close relation between
‘climatic conditions and agricultural growth and development in
the state of Assam. |

atic ¢;3¢.-

The climatic conditions of the state are also mostliy
responsidble for the soil forming processess It is important in

respect of its colour, texture, composition, consistency and



Table 2,2 : Monthly Mean Temperature and
- Rainfall for some selected
centres (1986-91)

_ | | | (Temp.in °C and Rainfall in mm)
Name of | | D '
the stations " ‘ - A 3 0 N D
Chepare TemP 17.8 18.3 20,7 22,0 26.0 29,0 30,5 30.5 280 250 22,5 18,5
ep . : A
mukh Rainfall - 7.0 20,0 16,00 390.0 150 511 385 500 . 640 300 20 21.0
Rup81, Temp 16,5 18.0 22,0 24,0 25.5 27.5 29.5 28.5 28,5 24,0 21.5 18:0

Rainfall 16 15 25 250" 230 800 625 425 490 235 35 15 -

garh Réinfalls 12 65 75 200 300 650 615 415 550 4100 5 40
17.5 19.5 22.5 24,5 26,5 29.5 30,0 29.5 28,0 24,5 22.5 19.0
Gauhati gﬁ?gfa11 ”g 5”“?2 > 55 2240 275 200 395 475 150 210 5 4
Lunding | 2:9 e ]y > zzfg 53' 200 210 308 400 230 208 190 3 10
M35 *%aﬁﬂlﬁﬁ 3720 23.0 245 37.0 30.0 50.5 25.0 5.5 5.0 20.0 19.5
AR a1l 137 o5 a0 G35 Chio Toe0 %33 “hie Gz 20 50 22
| ﬁ'taani“Temp 7.0 18.5 21.5 E?T3“’33T6“‘5§“6"55“?"55?““5?76'§?E?Tﬁf“ 18.5
A _Rainfall 40 75 200 305 , e z#og"z = 20
Rainfall 15 50 140 300 350 650 690 450 400 200 %0 50

Pezpur T 17.5 19.0 20.0 23.5 25.5 28,5 28,5 29.5 26,5 22.0 20,5 18.0
Tezpur  Rterall 1o 39°0 20 150 250 275 300 200 250 210 150 45
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humus content in the soil, The average amount of rainfall
is about 2527 mm (1991) and the rainy days is about 140
days in the staée, The aVefage maximum and hinimum temper=
_atu;e in the stage is 35.796, and 17.896, respectively aqd
in June and Juiy months, temperature reached the highest
while January is the coldest month of the yeare .

The‘alluvial soils mainly in the flobdgplain erecag

of the state is less acidic end clayey to sandy loam in text=
ure, In ihe north benk middle plaincsress of the-aiate vizZes
Bhuldt, Kemrup, Derreng aad Lakhimpur and in the parrcw pate
ches aleng the southern margin of the south bank wmiddle plain
from Qoalpurs to Dibrugarh the aliuvisl gells are found and
it is due to the excessive rainfall in these regicns. A wide
varisty of creps such ag rice, wheat, sugarcane, bannensa, jute,
ollseeds, pulses, tobaeco and vegetables grow well in alluvial

304 13»9

S0dls ¢

The soil has a great significance in its geological
structure and landscape ncology and it forms on the basis of
“which all the planning of agriculture and forestry could 'be
prepared in a gystematic manner, Depending on the soil resours
ces and {ts character the types of crcps,lthe system of farme

'ing and the nature of practices all to be»éansideped. The
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ciimatic conditions and the geological structure of an area
are the important factors of the soil forming processes. And
the vegetation also provides the humus content and the soil
fertility status. The soil groups which have got strategic
significance in the present day land\utilization,'the soils
of Assam may be classified into Zonal and Azonal (Based on
the Russain system) depending upon soil genesis.

So;;d ‘types

1. QOlder Alluvis) Soi) ¢ These are developed almost en- |
tirely ih Cachar district and is light grey to dark grey in
colour. These soils are practically unaltered alluvium repres-
enting sand, salt and humus rich clay depending on land form

components,

2, Red loamy Soil 8 These red’loamy,soils are developed in
the entire Karbi-Anglong district, parts of North Cachar Hills
and a 1ittle fringe in the northern border of North Lakhimpur
district. These are deep red loamy soils with clay rich latasol
profile, |

3. Red and Yellow Soil ¢ In the low level terrace, red yellow
to brick red soil, restricted mainly in the northern border of

the N.C, Hills., They are clayey plastic latasol with sediment-
ary structures’. and the textures totally obliterated in the sol=-

UMe



-/ 27 /-

. 4, Lateritic Soil $ The forested and lateritic soils are
brick red to brownish red in colour. These are developed in
the vicinity of Halblong ;h N.C. Hills district, southern
parts of Kamrup and.ﬂagaOn districts, ' ‘

5. New Alluvial Soil ¢ These soils are developed élbng the
vast places of Bralmaputra basin, They are yellow to yellowish
grey in colour and are unaltered alluvium which'fepresents sand,
841t and humus rich, The soil PH is generally feebly alkaline :
excepting bog soils. ' o ‘ ?

6. ZTarai Soi) 3 The soil group representing ﬁhabar and Tarai
fall‘iq this sub=-division. These are brownish grey soil and are
mainly constituted of sand with very little clay.‘These soil
groups are generally slightly alkaline to acidic,

. 0f all the soils mentioned above, the alluvial soils
found throughout the Bratmaputra Valley 15 the most fertile
and useful for agricultural purposes. Again, the. 1ateritessoils
are deficient in nitrogen, potash, phosphoric acid and lime butv
very responsive to nitrczer and phosphate and so thisﬂsoil is

favourable for gooed crops,

Vegetation pils $
The state Assam having fertile soil, humid climatic

conditions and its_favourable topography support the growth |
of abundent vegetion. The state has a total area of 21522,60 SQ.Km
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of land under forest 1nv1989~90 which is increased a 1little
upto 21684,52 Sq.Em. of land in 1991-92, The total increase
of forest land during this people is about 162,Sq.Km. area,
The areas like Silehar'(1§gp xmai. K.anglong (1118 kn®) and
and West K. Anglong (10262§ha) of the state occupy the highe
est area under forest., The soil in those areas are rich in
mineral contents., And the areas like Hamren (105'Em?), Goal=-
para (383 Kma) and Domdoma (434 xma) cover the lowest area
under forest. Botanically yegetations in the state are as tro=-

pical evergreen forest, Savamnah type and miscellaneous forest

etc,

Assam may be divided into three physiographic divisions
(1) The Brahmaputra Valley, (11) The Barak Valley (or Cachar)
Valley and (4i1) The Hills Region (Fig=-2.3).

The Brahmaputra Vélley which is an alluvial plain cove
ers 725 Kn. long and 80 Kn. broad on the average and consists
of an area of 56,339 Sq.Km. The Brammaputra Valley represents
about 72 percent of the total areardf the state, The river Br-
ahmaputra has innumerable tridbutaries dby whibh it deposited new
and old alluvium in the plains, The general gradient of the vae
lley is from northeecast to southe-west i.e. from Sadiya to Dhudri,
The river Brahmaputra to its long gradient areas formed a number
of river islands called 'Chaparis! or ‘chars',
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~ Pnysiographically, the 1and surface of the Brahmaputra
valley: may. be sub-divided into five distinct sub-divisions
which run almost parallee to the main river. They are = (1)
the northern foot hill zone, (2) the middle plain of the
north bank, (3) the activs £lood plain and (cnarlands' (4)
the middle plain of the south dank and (8)the southern foot
hill zone (Taher 1975). |

The Barak (i.e. called Cachar) valley vhich is about
100 Km. long £hom the east to the west and 70 Ko, wide from
morth to sodth covers an area of 6,962 Sq.Km. This Barak Va-
lley or Cachar plain lies td the south of the Meghalaya plate
eau and is created by both erosional and depositional activite
ies by the river Barak and its different tributaries, The Ime
__portant character of this plain is that {t is closed by hills
| on it's three sides whilé only towards the west 15 open to the
Sylhet district of Bangladesh. The‘gfaaleht of the Cachar plain
is very low and consequently, it i8 covered with a network of
sluggish streams and Saucer - like depressions and Silchar is
only 26, 5 metres high above mean sea level (Administrative
Report)., A number of {solated hillocks are found in this phy=
siographic divisions knowns as *tilas' in loéel term. Due to
the alluvial deposits in the central part around Silchar town
and to the Qéstgrn part, this part is rich in rice-belt,

'~ The hill division of Assam state comprised Karbdbi end
N.C, Hills covering an ares of 15,322 Sq.Km, It is further
divided into three sub-divisions, viz,, the Karbi Hills, 7 ..



Table Z2.2:Population of Assam (1701 - 1991)

Vear Population Decade ‘ Percentage
© Variation of population of Decade Varialion

w901 3,289 —- —

1914 3,848 +55 . +16.99
158 4,63 o +788 +16.99
1934 " 5,560 493 20,48
1941 hH,56%4 + 1,134 +20.40
1651 8,028 + 1,334 +19.93
1741 10,837 + 2,808 +34.78
1971 14,625 +3,787 F34.95
1981 -~ —- -
1991 22,294 7,669 +52.44

#* Two decades figure
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‘the Hanren hills and the N.C. hills, In all these hill divi-
sions 'Jhum' cultivation practiced by the hill tribes.

Eopulation Structure (As = Resource) t

MIndian'agricnltgre 1; léb?urdominent andfhence the
fole‘of man~1n’agricu1£ural broduction is dlrectly-related
and has & great 1mportance becauae he himself is engaged in
agriculture in differen* forms. The Assam stands a total po-
puletion of 22,294,562 persons {1991 census). The growth
rate of p&pulatién is 5é.b&~per¢ent (1971=91),

- In Asszanm, ‘the 1981 census could not be conducted due
to the unfavourable situation prevailing at that time. Consé=
quently the growth‘gf population has been shown for the perrs
i0d of 20 years 1é._from,1971 to 1991, During these two decad=
e3 Assan wintnesseé,an increase of 52;44'percent over the tote
‘al population in 1971, |

‘ It appears from fhe Table-2,% that the decadal growth.
rate o2 Asgam has shown an abrupt 1ncreaée during 1951=61 and
196171, But the growth was not so high during the people of
.20 years from 1971 to 1991 compared to the earlier two decad-
es, The Dhemaji district has recorded the highest annual grow
th rate(os.zz percent) followed by Nbrth Cachér Hills (+3,64 " -
percent) districts. Jorhat district registered ‘the lowest grow-
th rate in 1991 followed by Sibsagar and Dibrugarh districts.

¢ Population Atlas for 1991 are provisional ,



=/ 31 /e

Only three towns in Assam have crossed the 1,00,000 popule
ation markg“nabnugarh'&ndA$11char'$uniciplnity has crossed
this figure for the first time in 1991 census,.

| The desnity of po.-lation in the gtate is 284 persons
per S8q.Km (1991) while the correspcnding figures of density
was 186 persons per Sq.Em (1991), Dhubri district is record=
ed the highest deasity,(467)‘followed by Kemrup (457) and
Karimgan (456),. North Cacher Hills district has the lowest
density of population (31) tollcwedﬁby.RarbinAnglohg (63) and
Dﬁamgai (146),districts.:$ne gex ratio is 925 females per the
ousand-males (1991) whereas in 1971 this ratio was 896, High-
-est sex ratié reeprdad in Goalpara district (956) followed by
Dhubri district (951). On the otherhand, the lowast sex ratio

~ recorded in North Cachar Hills district (878) followed by Kam~
rup district (881)pprhellitera¢Y,rate in the gtate according
to. 1991 census is recorded at 53;#2 percentwwhich is siightiy'
higher than the national average (52.11 percent). Fitsthis ééﬁQ_
position, male are more literate (62,34 perceht to total 1lite
erate) then female literates (43,7 percent). .

The total population of the state is divided into |
working population and non-working population while the worke
ers are classified into nine categories. In the state, the work-
ing force is 31,69 percent (1991) to the total population.



Table 2,4 & Occupational Structure in Assam

(Persons in ' 000)

.ﬂ?@ccupationalA No.of workers] % No.of % % éhange
. Categories 1971 workers (171-'91)
1991
PRIMARY SECTOR
1. Cultivators 2,283 55090 3,538 50,07 =5.83
2, Agricultural Labourers 4,05 9,91 9,30 13.16 43,25
34 Livestock,Forestry, 4,46 10,92 7,65 10482 -0.,10
be Fishing,Hunting,plante
* ation atc,
4, Mining and Quarrying 14 0.36 42 0,59 +0,25
SECONDARY _SECTOR -
$.a, Manufacturing,process= 56 1.37 65 0492 0,45
: ing, Serviaing and :
reparing in household
industry :
 5:b, Mamufacturing, prccess- 112 2,76 2,15 3,04 +0,30
‘ ing, Servicing and re-
paring in other than
household industry
- IERTIARY SECTOR
6. Construction 39 0,95 1,09 1056 40,59
7+« Transport,Communicate o :
- ion and Storage 102 2,49 1,73 2,44 «0,05
8. Trade and Commerce 234 5.85 4,68 Go62 40,97
9, Other Services 396 9.69 7,60 10,73 +1,06
4,084 7,065
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Therefore, the nonsworking population in the state is more than
two-third share of the total population (Table=2.4), As a result,
1t 1s clear that the dependency ratio in the state im high. It
tndicates that the dependent population (i.e. children and old
aged persons) which is higher in atatevhas a potential manpower
which can be utilised in near future.

Landuse is the reflection of the use of land resources
for human needs, Therefore, the study of landuse is the integral
part of acceleration of production processes in eny areal rese
pect. But lend utilization refers to a proper use of land, It
reflects the planning of land categories in relation to physical,

socio=-cultural, historical and techno-econcmic factors of land.

There is a general categorisation of landuse which has
been adopted by the Govt., of India for the scientific study of
land resources. It is adopted on the recommendation of the Stand=-
- Ang Advisory Committee on statistics, F.A.0. (Mamoria 1972). Acc-
ording to the classification, total land is clagsified into nine
broad categories, viz., forest, Barren and uncultivable lands,
'Lands put to non-agricultural uses, cultivable waste land, perman=~
ent pasture and grazing lands, land under miscellaneous tree crops

and groves, current follows and Net Area Sown,

Collecting data of general landuse categories for early
70s, 80s and 903, the changing landuse patterns in Assam are



Teble 2.5 ¢ Changing General Landuse Patterns (1970-1 to 1996=1)

Area in ' 00O hectares)

Categories

1970=1

Cross cropped Area
(aca) '

3460

1980=1 1990=1-
Arsa % | Area % | Area %
Total Geographical 7852 7852 7852
Area _ _
4, Forest 2050 26.49 1984 25,26 1904 24,24
‘2. lLand put to Nonw 768 9,18 914  11.64 . 1015 12,92
agricultural use :
'3, Barren and Culti~ 1802 22,94 1541 19,62 1220 15,53
vable land ,
Total (2 + 3) 2570 32,73 2455  31.26 2235 _ 28.46
4, Permanent Pasture 234 2,96 184 2.34 136 1473
ana grazing land ,
5. Miscellsneous tree 226 2,87 247 3,14 234 - 2,98
¢rops & groves not
induded in net sown
~ area ,
6. Cultivable waste 184 2,34 104 1.32 98 1424
Total (4+5+6) 644 8.20 535 6.81 468 5,96
7. Fallows other than 166 2.1 84 1,06 76 0,96
- current faiiaws ' :
8, Gurrent fallows 122 135 88  1.12 80 9501
- Total (7+8) 288 3.6 172 2,49 156 1.98
9. Net Sown Area 2226 28.34 2706 34,46 3070 39,09
g;ea Sown More than 548 6,97 754  9.60 952 12,12
mce :
2774 - 35,32 44,06 4022 51,22

‘Sdurce ¢ Data Collécted from Thé'Direétmrate of Economics and
Statistics, Govt, of Assam and Statistical Hand Book,

1992,
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interpreted here (Tablee2,5). It could be helpful for undere
standing the processes of agricultural landuse, From the table
it has been clear that the net area sown has inoéeased from
2226 thousand hectares (28,34 percentd in 1970-71 to 3070 th-
‘ousand hectares (39.09‘percent) 1n‘1990-1 in the state. This

' 1ncreése in NsA (i0.75vﬁercent during 20 years) has supported
by decreasing in forest and waste land aréaé. During this two
‘decades the forest land decreased by 176 thousand hectare (2,25

‘5 ..Qerqent) and.the:waéte land area.decreased by 86 théusand hect-

~ ares (1,10 percent), But this increase in NSA stil1l have to come
 pete the rate of population increase in the state which was
17;49 percent: during last two decades, a

| During last two decades it has been observed that the

| land §ut in non-agricultural use increased about 3.14 percent
"io the total geographical area of the state while the barren

- and cultivable land has decreased to 7.41 percent. Therefore,
total decrease shown by those two categories 6f landuse is 4,27
i péfcent.‘rhé.land put into the 4,5 and 6 number catégbries dee -
’lcreased by 2.24 percent while oétegory'5 has increased & 1little
bit (0,11 percent) during 1970-1 to 1990-1, The lands, under
fallow category & other than current faliows and current fallows
both, has decreased by 1,62 percent.‘It 1s interesting to note
here that if the cultivable waste lands and total fallow lands
are added to the present net sown area, then the total area |
available to cultivaticn would be 3324 thodsand hectares (42,33
percent). Cultivation, therefore, can be exténded to about 254
thousand . hectares of lands adding'tb that of NSA and if adequate
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facilities are provided to.such lands that constitutes 3.22
percent of the total land area of the state,

Due fo the pressure of agricultural population on
éﬁ;tivahne land, it.is observed an increase in the area sewn
hote than cnce,i?heharegs,sown more than once was only 548
thousand hectares in 1970-1 which has increased to 952 thouse
and hectares in 19901 (5,15 percent), thus, cropping intensity
is increasing éraduaily, Assam ds the agricultural dominent st-
ate, the cultiveble.ares has particular importance, In the world
as‘a whole,\tﬁeltotal agricultural land is 32 percent of the
totel geographicsl area and the correspending figure for India
is 50 percent (Agriculture in Brief, 1970).

In case of forest area it can do mentioned that the
? National Forest Policy of India ® laid down that at least
third'(33g3 percent) of the total geographical aréa of a region
should be under forest. On account of this, Assam covers only
aaﬂzb'pércént area (1991) under forest which is still less of
about 9,06 percenf to touch of that particular limit so that it
cén maintain the ecological dbalance of the state, |

-Though the transport and communication are not the
‘resource directly related to agricultural practices, yet, they
are indispensable infrastructure for the development of agricule-

ture,. Assam's main producesﬁvtea,gﬁte,petroleum,timber etc, are
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dependent on market situated outside Assam. On the other hand,
other produces like cloth, wheat, salt, sugar, pulses,'edible
oil, fobtwear, drugs and medicines, iron, cement, C.I. sheet,
stationeries etc, Assam has to import, The bottle-neck facilie
t; of franspdrtfand communication there is a great scarcity of
essential commodities and hence the cost of living is much highe-
er in Agsam then the other state of the country. The transport
ahdAcommunication.indirectly related to the cropping patterns,
‘éfop—yield and mobility.of surplus production and labour also,

The road'syétem in Agsan is very important'aé it has ‘
strafegic and‘economic‘significance and also the main link to
the neighbouring'states; Bxtension of road: tramsport yet to be
done to the rural areas which is essential for agricultural dee
velopment. The total lenght of road (P.W.D.) in Assam was 29,035
Kn in the year 1988-89 and it increased to 30,086 Rn in 1989=90,
Acéording’to 1991 census the surfaced road‘lenghtslis 6,839 Km,,
gravelled 22,223 Km and 1,024 Km is earthen road. Considering
the surfaced road density in Assam it has been fouhd that {n the
lower part of Aésam (including Dhubri, Kokrajhar, Goalpara and
angatgaon districts).The surfaced road density 4s 0.09 Km/Sq Km
of area while in middle part this density is a little bit more
(0.10 Kmn/Sq.Km). In Upper Assam region the surfaced road density
is 0.10 Kn/Sq.Kp and in Barak Valley it is only 0,06 Km/Sq.Km of
area, Air transport also plays an importanti role in the transe
port system of the state, Six aerodroms in Assam cénneci the ste

ate with Calcutta regularly’by the Indian Airlines Corporatmn.Q

¢ BEconomic Survey, Assam, 1975-76, op.cit. P.37.



-/ 36 |~

“. As the air transport 1s too costly, it is not direcﬁly influe=
. ence on agriculture in Assam. Moreover, the river Brahmaéutra
with its innumerable tributeries has a great scop for the dee
velopment inland water transport system. However, the imple=-

mentation of the programme suggested by the Bhagavati Commiss-
ion set up by the Govt, of India is essential for full utili-

sation of the river route potentials of Assam.

In the end, it can be concluded that the physical conde
itions of the state are favourable for the growth and develop=
ment of agriculturél activities. However, the attributes of
agricultural development are observed weak. BeforeAfinding out
the causes of these unartienlated processes of development, we
should turn to the interpretation of areal patterns of these

components of agricultural systens,

bt Das.M'.M. 'Peagant Agriculture in Assam', 1980, p.83.
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Antroduction 3

In the previous chgptei. the geographical personality
of the Assam state hes been discussed in relation to the ag=
ricultural attriﬁutes, Agriduliural prodhctivity is one of
the main camponént.of agricultural development. Infact, agrie
cultural productivi%y is a relatiﬁe term which,refe:s to the
agricultural produotion_in relation to ihe production faetors
basically associated with iand ané laﬁour. In physical tefm.
agricultural productivity is assessed by taking into account
the total agricultural production (or output as in»money term)
per unit of!arable land because land is a piece of resources
and the intenéity of these resources are 1nfluepced by the phye
sical as well as feohno-économic factors of land, Therefore,
the agricultural geographers, namely, Bhatia (1969), Stamp(1950),
Saf1 (1960) and others conceived and defined land productivity
ag agricultural prcductivit&éflndeed; productivity can also be
measured with respect to agriculturai labour force decause it
is also an important factor of agricultural production, Genere
ally, economists defined it as labour productivity (Bhalla and
Tyagd 1989, Thakur 1987)§;The study of labour productivity is
also equally important especiglly in the Indian sonditions, In
the agricultural conditions of the Assam state where the entire
operational systems of ggricultural production arevlabour—hased,
The, enhancement of labour productivity has become an important

agpect of agricultural development and plannirg. Thus, labour
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productivity determines the standard of 1living, economic stand-
ard and rate of earning of the rural masses of the state, In
the present chapter,'lgnd and labour productivities which are
the main aspects of agricultural productivity and refers to the
working processes in the agricultural systems would be studied
with respect to their regional dimensions, so that the causes
of their areal varietions and teamporal changes may be interpr-

.~ eted for the balanced agricultural development,

Sc far ea the asaessﬁent of land and labour productivity
1s conserned, the literature review and productivity measure=-
.ments have already been ineluded‘in detail in the methodologi-
- cal section of the Chapter<l, However, a brief background of
the.measurementé is required for the logical discussions, Acce
ording to equation (é), sinég land productivity ia the ratio
between two attributes of agricultural production system $ age-
ricultural putput and cultivated land as 0/A, the level of land
productivity is positively related to the total output because
it is the numerator of productivity fraction and is negatively
rélated to the size of cultivated lend, The same fact can be
stated in the way that th areas of higher level of agricultur-
al output may have very high levels of land productivity and the
areas of highér magnitude of cultivated land may have lower level
of land productivity. But, it may not be true to 311 the cases
because land productivity is the ratic,

Further more, labour productivity is the ratio of agrie
cultural output with the total labour force employed in agricule
turel production processss (equation.5). While spliting the
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labour productivity equation into components, it is found
that it is the product of two major attributes of agricule
tural systems, namely, the land productivity and cultivate
ed land per unit of labour force employed in the production
activities (0/A), (A/L). Thus cultivated land per person of
agricultural labour force is less than 1.0 hectare, then the
labour productivity per person must be lesser than the land
productivity in a particular area and viceeversa, Therefore,
it may dbe predicted that the areas of high labour intensity
would have low levels of labour productivity. These facts are
tested here empirically for finding the causes of their areal

variations,

A, Land Productivitvi

For the assessment of land productivity levels, the
output of 19 principal crops has been calculated and aggree
gated with the help of equation (3). On the other hand, total
GCA, though it includes farming intensity which is very low
in the study area has been taken into account for each and
every district of the state. After measuring the land producti-
vity levels of each unit (i.e. district) for two points of
time, 1980-81 and 1990-91, the total areal units of the state
have been distingu&shed/into four categories of same class ine

terval, They are as §
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(1) High land productivity (Above Rs. 6000),
(2) Medium productivity (Rs. 4000-6000), (3) Low productivity
(Rs, 2000-4000), (4) Very low productivity levels (Below.Rs.2000).

The areal extent of these categories would be able to explain
‘the land productivity patterns which are interpreted in the fo-

1lowing manners..

Comparing the distributional patterns of land productivity
i.e. agricultural output per hectare of cultivated land for
1980-81 (Table=3;1) 1t secems that there are only seven distri-
cts of high land productivity class which covers 34,74 percent
(1030540 ha) of the total cultivated area in the state., These
high land productivity areas are situated in the Upper Assam
except Kardbi Anglong district; Here, in these most of the areas
with fertile alluvial soils, the agricultural output per hect-
are of land is recorded highi The medium productivity class(Rs.,
4000 to 6000) includes 6 districts incorporating 21438 percent
(634335 ha) of total cultivated land in the states These distri-
cts of medium land productivity scattered in entire state having
low to medium fertility conditions of the soils The low land pro=
ductivity class (Rs.. 3000 to 4000) incorporates 31473 percent
(941378 ha) of total cultivated land during 1980ss It includes
total 7 districtsi These districts mostly situated in the west-
ern part, north and south-east parts, of the statey In the very
low productivity class (Rs, below 2000) which incorporates only



Table 3.1 3 Levels, No.of districts and Area under various

categories of Land Productivity

(1980-81) |
(Area in hectare)
Prod&ctivif&” Tota1 _ 1 | }4hq Area
“Categories JRs/ha) |No.of —
: o . |Distri- -+ Total %
N cts . ) EIN
1, High(above Rs. 7 1030540 34,74
_ 6000) | o |
2, Medium(4000-6000) 6 634335 21,38
3, Low - (2000-4000) 7 941378 973973
4. Very (below 2000) 3 | 360145 42,14

Low :

2966398

Table 3.2 3 Levels, No.of districts and Area under various -

Categories of Land Productivity (1990-1)

(Area in ha)
Productivity | Total . Area
Categories . No.,of |} _ . '
(Rs/ha) distr=-{ ,
icts o Total %

1. Hégh(above 6 1077429 32.35

RS,. 6000) ) : o . ’
2. Medium (4000~ 9 1413098 42,43
‘ 6000)
3. Low(2000-4000) 4 | 522045 15,67
4, Very(below 2000)4 , 317487 9.53 .

Low -

3330059
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3 distriots covering only 12,14 percent (360145 ha) of culti-
vated land. One district is situated in Brahmaputra valley
while other two districts namely Cachar and Karimganj situat-
ed in the Barak valley region.

(b) terns (1990-1)3

The diatributional patterns of land productivity during
1990-1 which are shown in Table-3.2 depict that thare were 6
districts in the high land productivity class 1ncorporat1ng
32,35 percent (1077429 ha) of total cultivated land in the state.
?hase dist:iots are situated in thevBrahmaputra V@lley where
the soil fertility for ggriculturél prodncfion 1s‘févourab1e and
‘ciimatic conditions are aléo condusive fo'accelerate agricultur-
al p———wu“nprocesses. The medium land productivity class ine
cludes the maximum number of districts that are nine in number
which incorporate 42,43 percent (1413098 ha) of total cultivated
;and. They are dispersed in upper and lower parts of Brahmaputra
valley excluding Cachar district which is located in Barak Vall=
ey area., The low and very low land productivity classes include
very low percentage of total cultivated area, 1.0., 15.67 and
9.53 percents respectively, Both the low'and-very low producti=-
vity clagses together include 8 distriots which are located in
Brahmaputra as well as Barak valley region of the state,

(c) mmmwmﬁ (1980=1 to 1990=1)

' Changing patterns of land productivity are shown by
calculating the difference of percentage share of the area from
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Table 3.3 & Annual Average Change of Area in various Land
Productivity Categories (1980-1 to 1990-1)

el | Percengage share in o
gzgggg:iggty Total Area o Changes in % of
(Rszha) : 1980-1 1990_1 areal shargx‘

1: High (above 6000) 3&.7# - 32,35 =2,39. .,

2. Medium(AOoo-sooo) 21,38 42.43 21,08

3. pow (200-4000)  31.73 - 15.67 = -16.06

4. Very _(below 2000) 12,94 . 9,53  =s2,61

kov

Table 3 h : Levels, Na;aiﬁ“ gA' *';w;3;j=“ »various categorv-

' fggwgf A d, 0=81) “~a;,y‘
(area in Hectare)

?Eddﬁctivity? 4 Total No.of Area

- Gategories ~districts A e

(Rs/worker) =~ i 1 Total %

1, High (above 6000) 7 954465 32,18
2 Medium(4000-6000) &4 ' 694680 23,42
3¢ Low  (2000-4000). . 8 811993 oL 27,37
h. Very Low(below 2000) 4 505260 17.03

. 2966398
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1980=1 to 1990=1, Table=3.3, shows that there is afi-ingnease
of about 21.0 percent of proportionate areal share in the med-

iun land productivity category while the change in low, very
low and even high productivity categories are recorded negate

ive.‘xt means there is a transformation from low productivity

to medinm ptdductivity; As a result the areal patterns of land

pfoductlvity’in 1990=1 are unifqrm rather than the‘product1on
patterns of 1980-1, For example, .the areas of lower Brahmaputra
valley which were following 10w-ﬁroductiv1ty~are now increased
tppirtlavels of land productivity and come under the medium cate
egory (Pig=3.1).

(B) Lebour Productivity

Similarly, the labour productivity levels for each

areal unit of the Asgam state are assessed by dividing the

figures of total agricultural output by total agricultural la-
bour force (cultivators and agricultural labourers) for 1980=0 -
and 1990=1. Here, also the 23 districts are classified into 4
catégories for showing the areal variations in the level of lae
bour productivity. Since labour productivity reflects the stand-
ard of l1iving of agricultural workers, the effect of absoluyte
rigé'of agricultural force and the degree of labour abscrpfion
capacity of agricultural secﬁor‘(Bhalla and Alagh 1983.Thakgr
1987 ), there is therefore a need of underétanding'fhe'régional

‘patterns of labour productivity and chenges therein; They are
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Table 3.5 & Levels, No of districts and Area under various cate-
~ gories of Labour Productivity (1990-1)

(Area in hectare)

. Productivity ~ Total No. Area .
Categories of dis=- = Se——
(Rs/Worker) tricts Total % - -

1. High(above 6000) 7 588823 29.69
2, Medium(4000=6000) 10 1590246 47.75 ;
3. Low (2000-4000) 5 627105 18,83
4, Very Loﬁ(below ‘ o :
2000) 1 123885 3.72
3330059

Tabla 3,6 $ Average Annual 6hange of Area in Various Labour
Productivity Categories (1980«1 to 1990-1)

(Area in ha)
Productivity | Percentage share in Ryorage Annual Change
Categories Total &rea of area in Percentage
(Rs/Worker) 1950-11590=1 7950-1 To.1990-1
1. High(above ; -2
2, Medium (4000 '
c 6000) 23.42 47.75 24,33
3. Low (2000“'&00@) 27037 18083 -805"
4, Very(below 2000) 17.03 3.72 «13. 31
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interpreted in the following ways T ne

(a) Ls

Labour prodnctivity‘péttern for 19801 reveals that
the high productivity clasg consists of 7 districts of Assam
state located in upber Brahmaputra valley region. These high
labour broductiﬁity districts in the stéfe incorporate about
32,20 percent (954465 ha) of total cultivated lands, The medi-
um labour productivity clésé, éomprlsing 4 districtS‘which in-
corporated 23,42 percent (694680 ha) of total cultivated land
of the state, inciludes in extreme west, northeeastern and nore
thern parts of the Brahmaputra valley. The low labour productie-
vity class, which éccountszfor only 8 districts of the state,
incorporates 27.37 percent (81199 ha) of total cultivated land
mainly situated in the northewestern part of Brahmaputra valley
and some districts are located in the Barak valleﬁ region.Very
low labour productivity class 1ncdrporatés only &4 districts |
which occupies only 17.03 percent (505260 ha) of total cultiel)‘
vated lands. They are dispersed both in Brahmaputra as well as
Barsk valley region. ' S |

(v) Labour Productivi . Patterns 90=1)1

The distributional patterns of labour productivity dure
ing the year of 1990-1, which are depicted by Table=3;3. show
that the high labour productivity (Rs@%above 6000) includes near
about 29,7 percent (988803 ha) share of the total cultivated
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land of the state, which is situated in the lower parts of
Brahmeputra valley, It méyvbé because of high land producti-
vity and high share of cultivated land per worker (A/L). On
account of labour dominated intensive cultivation and lower
intenstity of ajricultural 1aboqr force, the labour producti-
vity is high. Average size 6£ cultivated land per worker is
reootéed'higher here in these areas, It 1s,obsetved from Fige
342 that the.medium productivity (Rs. 4000/ person to Rs 6000/
person) category includes nearly half of the area qf the state
(47975 percent) which is dispersed mostly im the upper and midd-
ie Brahmaputra‘valleyg,Whilé low productivity is recorded in
the areas offextreﬁe south-western part of the fate. It may be
because of higher pressure of agriculfureﬁwbrkforca which ine
creagse its intensity and affects negétively the level of labour
;productivity,

(c)

Concerning the labour productivity and the changes occe
uring there;n during 1980=1 to 1990=1, it is obvious from the

Table-B.G.«t§at there is meximum areal expansion of the medium
labour productivity class (Rs.4000 to 6000 per worker) from
23.42 percent (1980=1) to 47.75 percent (1990=1) that is 24;33
percent increase. There were only four districts in this medium
category in 19801, which were increased upto ten districts dur-
ing the decades From the distributional map (Fig~§§2) of labour
productivity, it is clear that some d;stiicts which wére having
low productivity of egricultural labéun@ now have come to medium
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: o
category. On the therhand; the -high, lovw and very low labour
ﬁfoductivity classes, have réduced their areal extent‘by 2,49,
8.54 and 13,31 percents respectively. FromftheAﬂis-B.z,:it is
clear that there is a transformation taking place in low high
and labour y;oduotivlty.areas‘by,redncihg’their areal extents
1p the rate éhich were mainly situaped 1n;the upper Aasam re=-

glon;

s

| "Thué, total megnitude andlintensity of agrioultﬁral ‘
wor& force is the main cause of areal variation. Ve sho@ld

discuss the patterns of agriculture work force in detail.

¢. Azricultural Work Force s

According to census figures, the agricultural work force
which includes two categories i.es cultivators and agricultural
labourers, has important impact on agricultwral production patt;
erns, its growth and development, Infact, Assam's agricultural
sector is manepower dominent, The cultivators have their own
agricultural fields while the agriculturai labourers physically
operate'tﬁe agriculturél’pro¢uction processes by exchanging
their labour in cash or kind, that is called wage rate; The che
anging patterns of agricultural work force and its intensity has
direct influence. on the agricultural labocur productivity patterns
and their.changes;

So far as increase in the intensity of agricultural
labour force 1s concerned, it is obvious from the table=3:7,

that ¢tha intonaity wan roacordcd varv hich in tha lrawuar Brahmaninera



. Table 3,7 ¢ Districtwise Labour Intensity and Alricultural
| Labour-Cultivator Ratio (1980=1 to 1990-1)

s . W ) LT L vy o
Districts Labour Integsity : Labour-Cultivator Ratio
i Pergons/Km®) ' e
1980=1 - 1990-1 {. 1980-1 . 19901
1. Kokraghar 61.95 88,93 0,22 . 0,24
2, Goalpara 53.64  57.70 0,15 . 0.34,
-3, Bongaigaon 59.24 - 71.89 | 0.16 - 0630
4, Dbubdri 63:43 93,35 0,20 - 0,43
© 6, Nelbari 59410 2.3 0.9 0,36
. 7. Kemrup 40,58 57417 0,09 0,25
'~ /8. Nagaon 31.86 69,63 0.20 0,26 B
9. Morigaon ' 31.86 69,63 0,20 0.26
10iDarrang 93,79 86,17 0,15 0,23
11.Soni tpur 27.93 55,87 0,17 = 0.24
12.Lakhimpur . 35.70  13.77 0.10 0.10
" 13.Dhemgaji 21,57 42,06 0.0k 0.04 -
~ 4,Jorhat 29.92 52.07 0.08 12
15.Golaghat 26,18 53.01 0415 0415
16, Sibsagar 33,85 63.13 0,13 0.4
18.Tinsukia 120,23 38.20 0,16 0,46
19.Cachar 39.56 52,48 046 =~ = 2,46
20.Hailakandi 49,32 25,13 0.38 . 013
21.Karimgandi 62,64 73.56 L 0.42 0.38
22,.K.Anglong 9.50 19.84 0.08 0.08

23.8.C.Hills 4,65 7.07 0,03 0.03

Assam 38,05 55,50 . 0.18 0.24
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areas of the state during the 1ast decada, It was 59,56 pore
»sons per SqeXm, in 1981 which raised by 30. 9 percent and reae-
ched upto 78 person per Sqe¥ms 4n 1991, But the highest incr-
éése (88,54'percen£) was recorded in the upper Bralmaputra
areas (Lakhimpur, Didrugerh, Tinsukia, Jorhat and Dhemaji)
from 24 persons per Sg.Km. in 1981 (i.e. 1owest in Agsam) to
45 persons per Sq.Km. in 1991, The fast increase in the agri-
cultural workforce intensity in this area may be because of
fast nigration from the other parts of the gtate and even from
outside alsecs While the intensity in Barak valley was record-
ed medicin at both the points of time f,e, 14,85 percent, the
lcwest in the state,

Agricultural labourer « cultivator ratio inttha total
magnitude of agricultural workforcé,is the indicator of the
availability of landless labourer per cultivator, In spite of
a signiffcant increase in labour intensity in Barak valley,
the egricultural labour -,cultivator‘ratio has increased 134,6
percent during the decade. It was 0,26 in 1984 which was raised
upto 0,61 in 1991, It means there is a fast increase in landless
agricultural labourers. It may be because of the eultivatoré
whe have very small piece of land are selling their land pro-
‘perties and beceme landless labourer. It is interesting to note
hare‘that the conversion from cultivators to landless labourers
indicates that the small size of land holdings are not profite
able in the area, In the other’ arsas namely, the areas of upper

Brahmaputra this conversion tendency recorded low, Therefore,
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there 1s only 9.0 percent increase in this ratio during the
last decade (Table~3.7).

_‘ﬁﬁ&i&&l&&LJLlE&~£2§§KL§LSEQR&

, The axriculture in the state of Assam is subsiatence
- in nature because .0of more population density and avaxlablity
: ef sgricwltural labour. Near about 80 percent of the total worke
ars are onzaze in %hig nrimarv sector 1n the state. There are
- various factors which directly oy - ind¢rect1y influence in agri-

sultural production, The factors 11ke ”uysical, social, economic

- @nd biologicel all are equally significant 1n agriculitural eco-

rorys Ho doubt that the modern agricultural tecmnology 18 great
impertant in the | agricultural proﬁuction anﬁ it 18 good substit-
ule for hunannlabour as well as animal labour which is very slow
4n eperatinz in compartson to machine technologyo Here 1t should
be mention that the technical force has limited power. The size
of holdinzs snd the size'ot fields also have a great influence
upon the efficicncy and the productivity of farming. Here, in
Asg8n, - the size holdings_aré very small and fragmented for which
the use of machine technology is difficult. It causes considere
able wasta of labour of the cultivators, énd his plough cattle
and time consuming also. The factors influencing agricultural

activities in Assem ecan be interpreted in detail.

gxggca; Facgcgga

There are many and varied physical factors which influe-
ence the agricultural_praetices and lend productivity. The terrai
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-conditions are more or leBS'Similér in the rate éf Assan,
However, there is 3 significant areal variations in soil and
climatic conditions. These two factors of land directly ine
fluence tpgvplantogrowthtand crop-yield. Therefore, these fa-
ctors'shéuihlbe'interpreted here for areal variations of agri-
cultural produciivityg a

4, Cliaate »

Climate with itz diffsrent valuable elements like temperw

'ature, sunlight, rainy days, froéﬁ; fogs molgture paréentagq.
wind, length of grcwing s28son elilghége d;raotly or indirectly
 $nflusnce on ths cropping pattern of a reglon, afast, all these

slimatic eloments ars intarerelated to each other,

Yemperature s Temperature is one of the signifiéant element

of climate which directly and indirectly agfects on agricul-
‘tural growth through its media of heat, light and sunshine,
Temperature mostly influences germination€of sceds, its érawth
and development and the ripening of seedsé’?héQihnﬁé&sing téme
perature declines the length of crop-growﬁn:at a constant rate
of 2ive days yer‘degree celsius of temperafnre {Singh 1994),
Therefore it £s known %hgt‘the crop growth duration is shorter
in dry and hot conditions than the hunid climatic. conditions.,
It is important to note that {£ the nofsture coﬁdition is not
adequate then due to highitemp@raﬁmre the ecxop become dry up

and there is @ meximun temperature limit for plant growth,
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» In the state Assam, the main food grain is rice which
.Aneed minimum average temperature of 20°C. Rice is largely

_the alluvial areas of Brahmaputra river and Barak river vall-
eyss Hére the areae 1ncluded Cachar in the Barak valley re-
lgion where the average minimum temperature remains nore tuan
_19.5 C. during the w1nter rice season and mazimum upto 36°C.
during that period. Again, in the upper Brahmaputra valley,
specially'in Sibsagar areas, temporature ranges from 19°¢ to
’3596 1n winter seasong, It is most sultable for rice cultivate
~ ion and therefore good quality rica with higher yield is grow=_
th in these areas. On the other hand, wheat and maize are maine
.ly grown in areas like Dhubri, Nagaon, Morigaen etca whare av~
,erage temperature ranges trom 7°C to 10°C. which 13 favourable
for wheat cropsgi;. The lower limit of temperature vatiation in-
'fluence the growth of cotten Crops«. Cotton requires wvarm tompers
ature during night time for its maximum growth and development,
and 8o, in Assamy the cotton production is very less because
of lack of,favouréble temperature at night times

The-geheral relationship between the climatic conditions
and the crop seasons has been depicted by Ergograph (Fig=3i3)s
- Brogograph explains the fact that the riee‘is extensively cule-
tivated during the summer season when both the temperature and
‘rainfgll are very high, On the other hand, the rabi crops are
grown during the winter,season‘whicn requires less rainfall and
-temperature, For instance, the wheat seascn is during November
to April and this crop grows in the areas vheore minimum tempere
ature remains 7°C to 10°C (Fige3.3)..
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‘ggggggglzz ~Noisture.c6nd1tion 1s.reiat?d to magnitude and
intensity of rainfall, surface conditions and underground
vater table. Therefore, it indicates the soil-water reletion-
sh1§ which has a great importance in agriculture. Soil-water
conditions vary because the plants collect wateg‘from the soil
through their root systems, The lack of water in the soil may
be the cause of crép_damaée and similarly the oxcessive amount
of water or rainfall, changés various chemical quantities cone
tained in the soil whiéh;alsovaffect the plant growth.»Assam'é
agriculture depends on monsoonal rainfall which is uncertain
and unevenly diatéibuted over the stéteg Failure of rainfall
or excessive of rainfall in a’short périod of time have brought
repgated crop failures and famines in man? pa?té]of the e%ate.

Fig=3.4 éeveala a general relationship‘between rain=-

fall and land productivity in the state, It is seen that as the
 ra1nfa11 1ncreaseé, the land productivity also 1ycreaees grad=
ually. Most of the districts in the stéte fall in the pedium to
high land productivity class as the rainfall increased. Even,
some of the areas of the state indicate a good land productivity
condition in a rainfall increasing situations. Thus rainfall-
productivity is weak though positive,. |

B, §gg;5 $ Soil is a natural organism which influence agfi-
culture. The fertility of soil determines the level of agricul-
tural productivity. Soii is a mixture of different chemicals,
living organisms of plahts. animals, insects, bacteria, fungi etc,



-/ 51 /f

which provide fertility to the soil, Soil is always related
to its climatic conditions, parent meterials, living origani-
smswhtopography, land utilization and time to 1tsjmaturity.

As soil is weathered. complex material of the igneous.

- sedimentary and metamorphic rocks, it support 1ife of plants.

insects, becteria and worms. The physical and ehemical proper-
ties ot'Soils determine the soil characteristics, The temper-
ature and rainfall are the factors which afféct in}xne weathe
ering of rocks and the decomposition of minerals, The amount
of humus content also depend on the climatic cohdltions. The
moderately warm climate generate more humus contents then the
'soils of a cold or arid-dry c¢limate: The soils that corfeeponds
to the great climatic belts are called Zonal soiis,'xn the st-
ate of Assam, there are two maaorlgroups of soils, namely &llu=-
. vial soil and Lateritic soil@zAmong all these, the alluvial

' éqile are most fertile and available along the flood-plain ar-
eas of both the Brahmaputra\and Barak valleys@.Alluvial_soils
in the state support a good production of rice crops. It has

~ already been indicated that the Cachar district occupies the
-highest percentage of area under.ricevcultivation (94.82 per-
cent) in the state. It is because of availablity of fertile
alluvial soils. In the Brahmaputra valley areas, some of the
diétricts 1like Dibrugarh, SibsagarAalso rich in fertile allu=-
vial soils which support a good production of rice cropss The
laterite soils are very responsive to nitrogen and phosphate
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and also favqurable fnr agricultural prodnction;rwhus soila~

having different fertiiit§,conditionaAwhicn'diffnrentiate

_ the level of agricultural productivity end growth, Therefore,

areal variations are observed in productivity. There are ather
faotors also which influence the productivity patterns as giv—

‘,Gn in the next section of the present chapter.

Yiénngg=§ggngg;g Factorg
Thertechnologicai‘changeé including tne_nggﬁnf mbdérn

hand tools, animal drawn implements, tractors, thrashers.4etc.
play a vital role in’ihe gelection of’crone grown and decision-
meking at the farm level. The agricultural mechanisation makes
it possible to carry out farming 6perations more quickly and
at the precise time calculated to meximise the outputs. In !é.t@
‘the major factors ‘of modern technology are irrigation. use of
chemical fertilizers and HYVs. The economic conditions of the
farmers as well as their knowledgé for application of'all‘these
. tonponénts to agricultural production-proneSSes aléb'poor nhich
| keep them behind from the use of all these factors and agrioul-
rtural development in the state. In Qeneral. it is fact that
the areas of hunid -climatic conditions do not require more irri-
| gétion forvfarm'operations.~Howéver. irrigation is important fa-

‘ctor for plant growth, In Assam. irrigation facilities are re-
‘? quired for winter season erops, ‘But some. other moder technolo-
gical factors are important to boost up the agricultural producte

tons here.
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A. Irrigation ¢ Irrigation enhance the produétivity of.
both land and lebour and encourages the farmers to use more
fertilizers (Sawant 1983). World Development mport (1982) '
also describes that irrigation has made the 1argéat‘coutr1- |
bution to increase the agricultural production in much of
_Asia, North-Africa and Middle East.

Bixt North-Eastgrn part of the cpuntry'falls under
‘the humid zoﬁes, fherefére, there is not much need of hig
schemes ofylrrigatidn; Howaverl_minor irrigation schemes 1like
tupewell and pump;seﬁ are needed because of seasonal variat- .
ions in tﬁe rainfall, Winter season is dry in Assam and hence
seasonai irrigation is required for intensification farming.
practices, Incidently, the Central and Lower Brahmaputra vall-
‘ey-has the highest proportion of surface flow 1rrigat19n pro-
‘Ject mainly because of two Medium Flow Irrigatiou:f?a;aot i.e.
Jemuna in Nagaon and Sukla in Remrup district having 27034 he-
ctares and 14961 hectares of Kharif rainfall respeotivezjg
These projects were taken up during the Third Plan Period dut.
have not been Rplpful to the cuitivators much,,

Surface Lift‘Irrigaéion,(SLI) 15 mainly applicable
to the plain areas, SLI project i.e. the Rajabari in Kokrajher
and the Koliabor in Nagaonzdistrict’completed in 1984§;0ther
SLI projects are\undei4ﬂinor !rfigation Schemesngheaeirrigat-
1oh proaects have shown’succeasful cultivation of two paddy

crops. The Ground Water Life (GWL) has currently gained grounds



Potential utilisation undei Rabi

ble 3.8 @ Distriwise Irrigalis
Crealed in Assam (1990 - F1)

gn Potential Utilisation and Irrigetion Potential

Potential Crealed uploe

Districts and Pre~Kharif Crops under Govil. (1991 - 92)
Minor Irrigation.
T.Kakvajhar 497 4740
2.Goalpara 1159 ~=
3.Bongaigong .209 -
4.Dhubri 2302 ~-=
S.Barpeta 1993 35093
G.Nalhari 1483 | -
7. Kamrup 2378 15635
&.Nagaon 1979 49329
F.Morigaon ' 3073 -
10.Darrany . 1807 3000
11.5onit pur 328 £5362
12.Lakhimpur - 142 -
13.Dhemaji 181 -=
14.dorhat 3348 -
15.Golaghat ' 77 ‘ -
1&.81bsagar 86 -
17.Dibrudarh 442 400
18.Tinsukia 199 ' -
17.Cachar 395 -
Z0.Hailakandi H%5 ’ —_—
Z2t.Karimgan] 1042 ~=
22.K.Anglany 2272 6583
22.M.C.hills - ' ‘ —_—
_Mﬁiifg o 27089 | 160762

Sourcer Statistical Hand Fook, Assam, 1592.
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under Minor Irrigation through shallow tubeswells under sube
sidised scheme. In Assam it is in operation through Minor
Irrigation Development Corporation (MIDC). | ‘

" No major irrigation préjects have been completed in the
state, but two projects are reported to be under progress one
' is "Pagladia’which has catchment in Bhutan also and the other
is 'Dhansir;? irrigation project in Darrang district.

The Table-B.B depicts that the potentiau uxilization
of irrigation is tecorded high in district Jbrhat followed by
Kamrup. Dhubri and K. Anglong. Their potential utilization is
3848, 2378, 2302 and 2272 hectares respectively.. The low pote
ential utilization of irrigation is recorded in Lakhimpur (142
hectares) follqwed by Dhemadi_(181 hectares) end Tinsukia (199
hectares) diatrxctss On the oihernand. the potential created
for irrigation tn Kamrup district is 15635 hectares, in K.Ang-'
long is 32,54 percent which was more than that of state's per-
centage (16.86 percant)gkxn Dibrugarh district, the potential
created is hoo.hectares while the potentisl utilization is 442
hectares i.,e, The potential utilization was abéut 10 percent

more than that of its creatsd amountg.

Pig=3.5 shows a general relétionship between 1rrigated
area (in percentage) and land productivity (Rs/ha) for the
year 1990-1, From the figure it {s clear that majority of the
districts of the state have low land productivity with less
percentage of irrigated area and, some districts of high land
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pfoggct1§iti haVé lesspercedtagé of area under irrigatiou.
A1} the districts of both the Brahmaputra and Barak valley
rgg@gns where th§ area under irrigat;on is. legs in percent~
age, the land productivity also low to medium. Scme particue
lar districts‘like, NsCo Hills,'dbrhaﬁ, Barrang.'Marigaon

and Soni tpur having high percentage of area under irrigation
| with low laud productivlty¢ A1l these irrigularities between
irrigated aroa and 1and productivity ‘may be due to zrregular
- 8upply ¢f irrigation watér and other natural hovogs like flood

etc,

3 8§ The increase of HYV

seeds is one of the main factor for the development of agriw
cg1§ure bf‘any regiony. AS more HYV geeds ave introduced in
agricultural practices, there are more chances to increase
farn productivity, For the £irst time in Assam during the ade
hoo annual plan (1966=67 to 1966-69). a few HYV of seeds were
ﬁntroduced. The seeds were like I~R-8, Tinchung, Monohar Sali
and wheat of Mexican véariety epo¢ The zntroduotion of such HYV
seeds 1t nakes possible to grow rice crops thrice in a year and
also mekes possible to use movre areas-under HYV seeds where the

proper irrigaticn facilities are mva;lableg

Agsam Agricultural University (AAU), Jorhat has been
producing HYV gseds since 1980§1§h9 qﬁops include both agri=
cultural and horticultural crops (vegetables), In case of mge=
getable the AAU produces only certified seedsﬁ-lnfact; rice
i3 the main crop in Assam and AAU is trying/g;oduce HYV geeds



Table 3.9 3 Districtwise Area of HYV Paddy (Hectares)

(1990=-91)
District Area under Area Under HYV paddy |Area Under HYV
- HYV Paddy | (in presentage to Paddy (in percent-
(4n ha) the total HYV Paddy age to the total
, area) . - ~ |Paddy:iaréa=in the
’ o '.aistrict) I
1a Kokraahar' - 44000% »‘5‘  3.74 | ,:‘ 35.43,
2. Goalpara .~ 17357 . 1,47 20,76 .
3. Bongaigaon = 44600% 3.74 4114
4, Dhubri 61000 T - 5:19. 46,54
. 5. Barpeta 131000 . 11.45. 30,01
6s Nalbart ~ 58000% 4,93 40,08
7. Kamrup ' 92928 - 7450 63436
8 Nagaon -"411500° - | 9:49 454,09
9. Morigaon - 519333 ... 4ok2 5963
10, Darrang 63499 ' 5+40 38,76
11:Sonitpur 82931 7405 59436
12; Lakhimpur 36181 . 3407 29,30
13;Chemagt . 21697 . . 1.86 25,99
14;Jorhat . 49056% . 4417 " s 45,38
15.Golaghat - 67987 5,78 74,40
16,Sibsagar . 29107 . 2,47 | 127,09
17.Dibrugarh 45626 3.88 - 53,04
18.Tinsukia 23800% =~ 2,02 18,30
19, Cacher © 33378 b5k 51,92
~ 20,Hailakandi =~ 20750 . 1.76 | 48,41
21.Karimganj - ° 38034 - 3.23 . 45,59
22,K.Anglong . : 26600% - 2,26 _ 22,11.
23.N:C.Hills 2962 S 0s25 - 21,62

Assan 1174849 100.00 - 21,69

L Provisional

Source 3 Basic Agricultural Statistics. 1990-91, Statistical
, Viing, Directorate of Agriculture, Assame. °

Paddy includes the Autumn, Summer and Winter Paddy onl:
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for rice. It haé7some research centres for the agro=-ecological
conditions of rice sead geermination, But the medn problem in
Assam 13'how-tqrd1ffuse these HYV seeds to the farmers. There-
fore, Asaam’has far away from the uge of HYV. Likewise there
are several technical as we11’és administrative constraints i.e.
épébific agro-climatic situétioqs like sdil;%ypes.'temperature.
photo-peridds, thermal periods, elevation and 9011 water régime
etc. The administrative problemé relate to the multiplication
of the breeder seed and ultimate distributibn to the farmers.

TableQ3;9 reveals the spatial variation of area under
HYV paddy with respect to total HYV paddy area of the state
and the total paddy area of the‘distriét (1990=1). District Bar=
peta covers the largest area (131000 ha). followed by Nagaon
(111500 ha), and Kamrup (92928 ha). districts. It can be mente
ion here that in all these districts the faimers mostly the imme
igrant Muslims adopt the HYV paddy seeds. So, in case of state's
total HYV paddy area the districts Barpeta, Nagaon and Kamrup
cover theAvery high peréentage f.€¢ 11.15, 9,49 and 7.90 percent
respectively. But the state Assam covers total 1174849 hectares
area.; under HYV paddy (21.69 percent), But the percentage figur=
es of paddy HYV seeds area with respect to total paddy area (Aue
tumn, summer and winter paddy) are slightly different. District
Goldghat has the highest percentage area under HYV paddy(74.40
percent) followed by Kamrup (63.36 percent ) ‘and-Havtgaon (59.63
percent) districts. The fact of minimum area covered under HYV



Table 3,10 § Use of Fertilizers in Agricultural Practices

(1990~1)
Category in | Noasof Total NP? Percentage .
NPK Use Dists- Used Use
(K9] ha) (1n 000 Kg)
1 Very Low .2 . 1310 : 3450
(0=5)
2. Low 13 18982 50,82
~ {5=10) |
3. High ' 2 2247 6,01
- (10=15)
4; Very High 6 | 14810 - 39,65
(More than . |
~15)
‘State Average | 37349 100,00

{11,10Kg/ha)
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paddy in Assem (21.69 percent) %séause of 1nadequate supply of
good seeds. lack of input facility, high peroentage 1f illiter»
acy among the farmers, paucity of 1rrigated water. laok of pover

supply to the village areas etc. and all these keep tho atate
awajp from_the agricultural development.

¢ E __;gggAzgg_Qgg,? ?he use of ‘chemieal fertilized xs one of

the important componenta of modern technology. Adding the manure-

es and chemical fertilizers to the solls in a calculated quantity,
the capacity of yield of the crops can be\increased.‘

In the gtate of Assam,. the total NPK used in 1990&1
was recorded 37349 thousand Kg. But the total amount of used
fertilizer is not comparable, therefore. the consumption of fertiaaf
lizer per hectare of cultivated land is calculated and tho distri-
cts of the state have been classified accordingly (Table«3,10).

It i3 found f£rom the table that very high and ﬁigh consumption .
of chemical fertilizers (more than 10 Kg per hoctare) is marked
in eight districts which are using riear about 45 percent share of
the total quantity used for the entire sﬁate; These districts are
situated in the lover and middle Brahmaputra valley of the state.
On tho other hend, low intensity of the use of fertilizers (5 to
10 Kz/ha) 15 recorded in 13 districts areas mostly situated in
upper Erahmaputra and Barak valley, |

Cbmparing the figures of fertilizer used in the various
districts with land produetivity figures of the corresponding
districts, it is found that there is a positive relatzonship between
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land productivity and fertilizer consumption (r = 0:,153) though
it is Snsignificant; It means some areas which are consuming more
fertiliéér per ha; are not having higher level of land producti-
vity (Fig-3:6)s These areas are situated specially along with the
- Brahmaputra riverlinlthe central part of the state (Jorhat,Golae
ghat and Kamrup)a,Becadse pf;fertile‘new4élluvial soils and well
connectivity ofjfhe roads of these areas with the Gauhati centr-
- a) city, the farmers are using chemical fertilizers intensively.
However; the land productivity is low in these. areas decause of
floeds and therefore, the crop intensity is lovw and:tne.farmers
-grcw only two crops in a ysar instead of multiple cropping patte
.erns With this result; the degree of acatteredness of the distri=
ots 18 high (Fig-3:6).

CONCLUDING RETARKS

After comparing the land and labour productivities with
their production factors,; it can safely be concluded that land
‘and labour produetivlties‘which are the main attributes of age
" ricultural development are positively and highly related (r=0.845).
It means that the patterns of labour productivity are solely dew
velopment on land productivity patterns, Land productivity is the
result of phyéical factors specially in Assam Qhere'technology is
being used at very low level in the agricultural operations, On
the other hand, the emerging patferna of 1abouf productivity are
also dependent on the physical attriﬁutes of the land including
labour factor because labour intensity is the main determining
'factgr of labour productivity.. |
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Pable 3.11 3 Relationship between proportionate Change in
3 Land and Labour Productivity (1980=1 to 1990=1).

Ca;egorieg f;Change "}' _Né;éf" Area

distre

Lend | Labour jicts Total %
Prodt. Prodt. Ll T

I. Highy Prosper- .+ e+ 2 6133 2,11
" ous conditions : . : |

- I Prosperous Cond- + 42 4 770754 24,18
. itions : :

Ut

II1 Increasing Land ¢ -
. productivity
with decreasing
Conditions

IV Deteriorating = - 10 1382776 43,38
' Conditions .

V Diversifiedd = R 4 103700 3.25
Conditions ' '

NoB. + Indicates Positive Change

-~ Indicates Negative Change
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The relationship between the proportionate change of lae
bour produéfivity over time with respect to land productivity
shows that there are scme diversified patterns emerging in the
state (Fig=3.8). This relationship is studied by categorising
the distributive nature of the related attributes into four ol=
,&kses. The sreas of (1) highly prosperdus conditxoﬁs wheré~ths
.¢hange in land and labour productivity is recorded positive.

Two districts which incorporate only 2.11 percent of the total
area (Hailekandi and N.C, Hills) are situated in the South of
Brahmaputra river (ii) The areas 6f prosperous conditions where
the charge in land and labour productivity is positive, but,
their changing magnitudes are very low have near about 1/4 In
shave of the total area of the state. It incerporates four dis=-
tricts mostly situated in lower Assam region. (114) The areas
@l inverse conditions of relationship'- the five districts which
incorporatés 27.25 percent of the areal extent have positive in-
crease in land ptoductivity with a significant level of decrease
in labour productivity. (iv) The areas of deteriorating condite
ions where the change in land and labour productivity is recorde
ad negative. They incorporates near about 43 percent of the tot-
al land of the state and are situated in Central and upper Assam
region. In the last only one district has a diversified condite
ions where land productivity is decreasing with the significant
increase in labour productivity (Fig=3.8)..

The changing patterns of land and labour productivities
influence directly to the agricultural growth patterns, This re-
lationship would be analysed after studying the growth patterns
of the state which is also an important attribute of agricultur-
al development,



CHAPTER = IV
AGRICUDTURAL GROWIH
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Intr -odg ég*_i_,on §

Agricultural growth 8 cne of the main comporents of
agricultural development. It is influenced by the changes c¢C-
uring in agricultural productivity. Therefore, the spatiel ple -

~ tterns of growth and productivity changes should be positively

- related in the study area, But it is hypothesised that agric
_icultural growth patterns should be negatively related to tho
productivity patterns for balanced development of agricultural
activities. It means that the areas of low productivity should
have fast growth of agriculture for balenced development; There=-
fore, the attention is focussed in the present chapter to £ind-
out the causes of low level of agricultural'grewfh in Agsam by
‘éxamining the growth patterns in relstion to agricultural pro-

foisy patterns. It would provide some clues for balanced
development and self sustained\agricultural‘growth in the state,

~ Agricultural growth basically depends upon the change
ing tendency of total volume of agriculturel output over time.
because the absolute change in total output is the main attri-
| bute,bf agricultural growth, Infact, incremental output is the
f ‘absolute measurement of changé vhile  agricultural growth refers.
" to the proportionate change in éatput over time, The same facts
';:have already baen discussed conceptually in detail in the last
section of the ChapterwI, Furtherdore, gince agricultural output

'18 the product of three major production elements, namelyj ares,
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yield and production prices of the various crops, the change
es:of these elements wouid be the main determinents of change
in agricultural. output. It means agricultural growth is the
result of changes in these three elements. Infact, crop proe
duction-prices are assumed.constant in growth equation (3)
.and hance, agricultural growth i1s the product of only the che
anges of two agriculturgl,elements that are crop yield and
area, If area under cultivation and crop=yield are increased
agricultural output, Therefore, agricultural growth is depende\\
ent on the proportionate change in the area and yigeld of var= |
ious crops. The same facts has been formulated by Singh (1994)
in the following manner ¢ |
. ail,yil. pio- aio.¥io.Pio
ailo.yio., pio '

r =

= (ail/aio). (Yil/Yio)- (1.0) :
- Where, ail and aio are areas under ' ‘ith crop for the current
and base years, Yil and Yio refer to the crop-yield for the

current and the base year respectively, and Pio denotes prices

per unit of production of ith crop.

There are various methods of calculating agriculture-
al growth like componnd growth.,linear growth and logearithemic
growth of agricultural output over time $ Minhas and Vaidjanaw
than (1965) calculated growth on the basis of decomposing the

growth ccmponents of elements and therefore, they found that
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there 1s an interaction factor which affects the growth ef
agricultural patterns. Likewise Bhalla and Tyagi (1989) in-
terpreted the index of.growth components, Again, Bhalla and
AMlagh (1979) interpreted the multiplicative decomposition
scheme 6f growth component elements which predicts annual
exponential rate of agricultural output growth, The compound
rate of aggregated agricultural output used by many scientists
(Mahapatra 1982) and Department of Agriculture and Cooperation,
Govt, of India for estimating the growth rates, production and
yield of principal crops in India (Ministry of Agriculture 1991).
The linear growth rate which is bagsed on linear=trend equats
ion (egu.7) is used here. In present context, agricultural grow-
th for each district of the state has been calculated by taking
the difference 92 total agricultural output for two points of
time, 1980-1 ag bage year and 1990=1 as current year.

In fact, previously mentioned that growth is closely ree-
lated to the proportionate change of crop-yield and area,Theree
fore, agricultural growth patterns evolving in the state of Assam
can be described in relation to the changing patterns of the
crop=area and crop-yield and caleculating the grdwth ratios of
yield and area components of all the crop (19 crops are consid=-
ered here) separately for a particular areal unit (district),

because groﬁth ratios of the crop-yield and area are the main
| components which would give us some important clues and causes
of evolving patterns of agricultural growth in the state of
Assam. Before interpreting growth ratios, changing patterns of
cropearea and yield mhst be studied,



Crops are the main component of Indian agriculture
because Indian agriculture is characterised by crop-dominated
and méie than 80 percent cultivated area is under various or-
opse As a result, many soient;sts studied crop-regions of India
and inferred results for agrlcultdral development (Bhat and
Learmonth 1968)s It is, however, a dyhamic concept as no cro=
pping pattern can be good and ideal for all times to come (Hu=-
ssain 1979). In the state of Assam, the cropping pattern is ma=-
inly traditional because of subsistence nature of farming with
the underdeveloped.agricultural conditions in which every farmer
attempts to produce the grains mainly for family consumption and

sometimeg a little part of food grains, i.e. agricultural surplus

traded to the local market only. The significance of cropping
patterns of the Assam state for the agricultural development
can be proved by studying its two main aspects, namely (1) Cro-
pping pattern as the result of agro-ecological conditiong and
(2) Cropping pattern as components of agricultural production
(share of land occupancy ).

The cropping patterns in relation to the agro=-ecolo=-
gical conditions of different districts of the state (Physical
attributes) have been studied by grouping the‘crops as good ér-
ains, pulses, ocil seeds, industrial crops and vegetable acrops.
But, éccording to the Agricultural Census of India, the various

crops have generally categorised into two crope-seasons, 129%
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Kharif crops in summer season and Rabi crops in the winter
seasons On the otherhand, the industrial crop tea is the all

2
season Crop..

Assam 8 agriculture is foodgrain dominated where in -
1990-1. more than three-fourth share of total GCA (79.05 per-
eent) was under foodgrain crops which include rice, Maize,
Wheat end cereals and. Small Millets). The detail district wise
figure of cropping pattern as given in Appendixe1 reveals that
rice is the principal crop in the dgtate, and this is due to al-
most all thé»communities of people living in the state consum=
ing rice as main food, Dge to the lack of irrigation facilities

in the state, the rice crop depends on monsoonal rains which
mainly occurs during June-July months. W1nter rice (July to.

December) is grown in a vast area of the state and therefore,

1t is observed that most of the areas. the agricultural field

is occupied only for six months. Winter rice accounts for 55.10
percent of'GCA during 1989-1 wvhich tends to decréasa by 1,51 pér-v
cent'durihg the 19908‘(Ap§end1x-1). Autumn rice covers the next
position to that of winter rice and accounts for 20,43 percent

in 1980=1 and 18.53 percen% in 1990=2 which decreased about 1,90
percent during the decade., But summer rice shows a little inprease
(2.89 percent) during‘thé_decade. Decrease in the areas of rice
except summer crop, is recorded in winter rice (1,51 percent), -
autump rice (1,90 percent) during ihe 19805, It decreases due to
the changes in the climatic conditions and slow move of the fafmers

@ Tea crop is excluded from the study of cropping pattern,’
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from rice cultivation to commercial crops. But area under
suﬁmerﬂrice:crop,xs 1ncreqsed:gradua;i§; Thus, én_ovgrall
picture of land=occupancy under rice cultivation has been
increased by 12,06 percent during 1980-1 to 1930-2, There
appears to be orop concentration towards rice orop, It may .
be because of increesing demand of stapple food (i.e. rice .
in Aséam)‘ofAeVQr increasing population. In fact;.popﬁlation
of Assam'rose'near.aboutVSQS.percent“annﬁally'frcm 1979 to.
1991 while an annual 1n§rease>ofi6.o peroent_wgs.neéorded,in',
the land occupancy share of rice crops during the lasgt decade. .
It 1s 1ittle bit higher than that of population increase. It
means to fulfil the needs of the people of Assam, there might
be an increase in crop=yield of rice which would. be discubsed

in the next seotion of the present chapter.

8o far as changing cropping pattern of the Agsam
state is concerned, district-wige percentage share of land
occupancy data for the principal crops. are used for 1980=1.
and 1990~2, It is found that 19,43 percent area foom 1980-1
to 1990-1 i3 increased under rice cultivation in the .Tinsue
kia district which followed by Dhemaji,Barpeta and Morigaon .
-districts where the increasge of rice c¢rop areas are recorded
8458 percent, 6,64 percent and 5.08 percent respectively., It-
| shows that ecological conditions are more favourable sﬁecially.
1n'thefupper part of the Brahmaputra valley because of fertile
new alluvial soils and favourable 011mat1c conditions for rice
oultivation. »
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'Thé‘dthéf crops 1like maize; wheat‘énd othér cérea;s
and small millets.inéiddihg commercial érpp 3hte are record-
ed'a significant décrease in their land occupancy during the
decade; It shows an 1nféréstiﬂg feature of changé'in cropping
pattern of the Assam state which,arb COhcentfating‘toward
rice crop, & locally consumed stabple foodgrain, rather than
the other commercial,érops. Theiefore,‘%he agricﬁithré deve-

‘lopmental aspects are based on rice cultivation in the state,
CropeYield and Change erein

Crop-yield 1tself pas an importqht position inia agrie
qulturél prdduction co@ponents. Yield denctes the production
of crops in per unit of cultivated land ané, accordingly, it
has géirect influence on the patterns of output growth, The
main features of crop=yield have been depicted in Appendix-I1I,
reveals an overall increase in 2ll cropseyields in the state
during 1980=-1 to 1990-2, where the maximum increase is shown
tn grams from 9505 Kg/Ha {n 1980-1 to 28397 Kg/ha in 1990-2.
(Gram including Black and Green grams )., The yield pattern of
rice crops has been 1ncfeased during the decade, Ehe yield le=-
vel of summer rice was 27439 Kg/ha in 1980-1 which increased to
32611 Kg/ha in 1990=-2, Increase of winter rice crop was 27503
Kg/ha to 31812 Kg/ha. and total increase of autumn rice was
1113 kg/ha during the last decade. The othet food grains (Maize,
Wheat), the increase of yield level was 306 Bg/ha for maize
and 4751 Kg/ha for wheat from 1980bf to 1990-2, The commercial
crops 1ncluding.cotton. Jute, sugarcane all have increaged their
yields of 56 Kg/ha, 1627 Kg/ha and 88001 kg/ha respectively. It
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can be noted that the grem cultivation requires minimum app-

lication of fertilizer and other modern facilities and with

a least=taking care it gives a good yield. For good product-
ton of gram, clayey losm soil is very favourable, Therefore,
its. yield recorded fas% increase fn Cachar,(Lakh;mpur,,Heila;
kand, K, Anglong and 1n.some‘parts,ef,DLbrugarh.vS;bsagar,and
Negaon districts.. ~ - 4

The district-wise data oz‘crop yield incréase in the
state reveals that tne northern part of the Brahmaputra valley
reeoreed the higheef inerease in»winter rice crop where the in-
crease percentage recorded from 40. percent to more than 60 per-
cent during the last decade. In this region of the etete the .
summer rice increase has been recorded.frem 30 percent to more
than S0 percentﬁin some d;etricts. This 1ncrease of crop-yield
(rice crop) in this part of the state may be due to the favour-
able agro-ecological conditions with fertile alluvial soils,

1Thus. the emerging featuree of eroﬁ-yield pattern 13 generally
related to the cropping patterne of the state, For example,

the record increase in area (19.03%) under rice cultivat&on ,
is marked in Tinsukia district. the maximum increase in autumn
rice yield was also recorded in Tineukia district C7b 41%)
during 1980=1 to 1990-2. It is noticed that the change in wheat
‘yield was recorded 63.75 percent 1n Dhubri district followed
by Goalpara district (60, 63 percent). But in some districts

of the state like Nageon, Darrang. Iakhimpur etc., there is

recorded a noticable aacrease in wheat-yield. In case of Jute.
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Kokrajhar district has record increase (41.,53%), followed by
Lakhimpur (31.24%), Nagaon (28.,11%). In these areas, the dute
yield is marked the highest increase from the rest of the state,
because. mainly the Muslim immigrants from Bangladesh practic-

ing the jute cultivation and Jute is a commercial crope.

It can be:conclgded that the arees of upper Brahmaput-

‘ra valley are marked significant to concentrate the increasing
trends of land oécupancﬁ of the dominating crops of cropping
patterns and even the yields of these crops (mostly rice and
Jute) have been increased in these areas of favourable agro-
ecological condit:lons. Consequently, the agricultural growth
should be higher than the national average specially in these
areas of the state, These facts cam also be justified by inter-
preting the patterns of growth ratios of area and yield of vare
ious crops because they are the direct influents of agriculture
al growth: |

GRICUETURAL GROWTH RATIO 2 and Yie o

The changes in the crop-area and crope=yield dise
cussed above give an absolute picture of changes in production
conditions of various crops, while the growth ratios of the
crops based on last 10 years from 1980=1 to 1990=1 are also
important to find out the clear picture of proportionate change
of area and yleld 0 various crops and the causes of.slow rate
of agricultural growths The study of district wise growth rate
ios of different crops in their area and yield {Appendix-III)
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shows diffdrent patterns rather than the crope-area and yield
patterns in the state, According to Appendix-III, the main
features of growth ratios of the area and yield of various
crops reveal that Dhubri emerges as the most dynamic district
in the state where the values of the growth ratios fbrAcrop-
area have been recorded extremely high for all crohs except
autuman rice, tur and gram. In this district, the area under
linseed and caster has increased 5,67 times, maize 5.03 times,
sesamun 3.40 times, millets.and summer rice 2.85 and 2,41 tim-
es respectively during the last decade. For the particular dise
irict, the yield-ratio also increased except some crops like
autumn rice, rapseed and mustard, tur and potatoes. N.C. Hills
and Karimganj district respectively occupied the next position
to Dhubri district in growth ratios of crop'aréa. Extremely
high growtheratio for crop=-yield has been recorded in Goalw
para district of the stata. Here in thirteen crops out of six-
teen, the higher crop=-yield ratios has dbeen recorded. Tur has
increaged 1.80 times while wheat increased 1.60 times during
the last decade, On the other hand, extremely low growth fatio
for ®pop-area has been recorded in Dhemaji district which em=
erged as a new district in 1991 from the originsl Lakhimpur
district, District Darrang and Lakhimpdr in upper BErahmaputra
valley and Karimganj and Barak Valley emerged as the lowest
growth-ratio districts for crop-y2d@3d during the last decade,
Agsam as the 'foo,d grain dominated state only the summer rice
(Ahu) has been recorded highly increased crop in some districts
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among all rice crops. In the Branmaﬁutra valley region the"
districts like Dibrugarh, Barpeta, Golaghat, Jorhat and Na-
gaon have been recorded as extremely high growtheratio for
croﬁ-area as 13,40, 11.97, 11.10.'9.60 and 9.40 reépecfibely;
High growth ratios for crop-yield of food grains (mainly eu-
tumn rice, winter rice and summer rice) have been recordéd in
Barpeta district (4.94), In case of commeréial crop—Jute; fhe
high growtheratio for area and yield is recorded in Kokrajhar '
district (1.36 and 1.42 times respectively). On the othér hahd,
cohsiderlng the state as a whole, for all crops, the ma#imum '
growth ratio can be observed for summer rice (3.58) for 1ts
crop=area and for crop=yield the cereals and millets (%,42) |
‘during the decade,

N An overall performance of the areal (district) varie
ations of;growth-ratio generalises the fact that there is a
negative areal relationship detween the growth ratios of crop-
arga-aﬁd crop-yiold, It means that the districts with expans-
ion of crop-afea qo not have the higher ratio of corop-yield,
There 18 very low growth of crop-yield vis-avis to crop-area.
For insfance.4d18trict Dhudri which has the maximum increase
in growth gatio of its crop-area (5,67) for linseed and caster,
has no 1nc£ease in crop-yield ratio (0.98) during 1980-1 to
1990=1, It reflects a diverse nature of agricultural growth
processes in its regional frame which results a diversified and
week areal patterns of agricultural growth in the state(Fig~4.1).
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WIAMJ&M*'

On account of diversified patterns of various conpon-
ents of agricultural growth as described in the previous secte
ions of the present chapter, the agricultural growth of Assam
in recorded very low, The total volume of agriculturalioutput
(19 crops included here) and its incremental nature has deen
calculated by applying equation (7) for the year 1980=-1 as
bage year and 1990«1 as current year., And then tpg,aregl patt-
~erns of agricultural growth have been 1nterpreted in its reg=-

ional frame,

_ . Ebg'interpretinglthé average annual rate of sgricule

~ tural growth, total areal units (diatriété) have been classfied
| into four categories (1nclud1ng the negative growth rate) for

a detailed study of the regional agriculfural growth processes.
It has been observed thatutheré are high degree of inter-distr-
ict variations in the range of growth rate, The annual average
growth rate varies from the highest growth }ate of 22.0 percent
to the lowest i.e. negative growth rate of «5.31 percent during
the decade (1980~1 to 1990-1) in the state, while the state
average of the annual growth of oﬁtput has been recorded only
3.35 percent which {s far low than that of national average.
For .the study, 81l the areal units of Assam (1.e. districts)
have been distinguished 1nto fbur catégories of e§n81 interval
‘which form the areas of (1) high growth rate (more than 8.0
percent of annusl growth rate), (11) medium growth rate (bet-
ween 4,0 and 8.0 percent), (111) low @powth rate(0.0 to 4.0 per-
cent and’ (1v) negative growth rate.i.,e. declining growth



Table 4,1 Categorywige growth, No.of district, total output and
‘percentage shaqweand changes therein (1980=1 to 1990=1)

(output figs in Rs)

Category Nosof 19580=1 : 1990=-1 Changes
Dist. To.ta_ tput ¥ _Total output % Tota) output ¥

1, High 5 3160443 14,66 5111205 21,74 1950762 7.08
- Growth '

- ( 8%)
Growth > 2339792 10.85 3686541 15,68 1346749 4,83
(b=8%)

3 Low .. _.8 7670910  35.60 9184750 39,07 1513840 - 3.47
Growth
(O=b%

6 Negative 7 8374629 38,86 5520108 23,48 -2854521 =15,38
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(Table=4.1, Fig=4.2).

The regional patterns of agricultural growth categories
and the causes of variations in growth are interpreted in de=-

tail in the following manner z

() ww_emz The high agri-
cultural growth areas (exceeding 8,0 percent) account for five
‘ districts of the state namely $ Goalpara. Barpeta, Hailakand,
'KarbiéAnglong and N.C, Hills. It appears that the proceases of
‘growth are accelerated fast in two types of'égro-eéglogical
"conditions 3 (a) the fertile areas of humid lands of lower Bre
~ ahmaputra valley and (b) the areas of upper Barak valley where
terai aﬁd Cachari conditions of fetéiie lands are prevelent.
'In these areas of high growth, the total agricultural output
‘waé 1ncreaéed from Rs. 3160443 in 1980=1 to Rs:5111205 in 1990~
1, estimating 7,08 percent 1ncrease‘dur1ng the aecades A1l th-
ese high growth rate areal units of the state have improved in-
frastructural facilities, available water supply for crops gro-
wth, All necessary requirements are comparatively better here
than the other parts of the state and consequently the growth

have been recorded high in these areas,

(a1) 08 Mediun . cultural Growth 3 The districts
£all under mediunm agricultural growth category are Dhubri, Nale
-bari and Jorhat which are located in Brahumaputra valley region.
The total agricultural output is recorded increasing from Rs.

2339792 (1980=1) to Rs.3686541 (1990-1), It means there is record

f



1ncrease{of A.BSVQgrqent in output during the last decade, All
these areal units which included in medium growtn rate have fa=-
vourable infréstrnctural facilities; bettef supply of watér.
intensive uge of fertilizer to the agricultural production pro=
ceésesg But, sometimes agricuitural growthvis affected‘by nature
al hindrances like flood occurences, variations in climatic con-

ditions and 5o on.

agrldultural grqwthfcétegcryi(bgtween 0;0 to 4,0 percent).{
‘there 18 an increase of 3.47 percent in output from R$.767091o
to 895918#750 during the decade. This category includes eight
districts, dut,of them four districts (Kokrajhar, ﬁongalgaon.
Sonttpur and Dhémaai are locatéd in ﬁpper Brahmaputra'vallei.
three districts (Nagaon, Morigaon and Golaghat) sre located in
lover Brahmaputra valley and only one district (Rarimgang) is
located in Barak valley fegion of the state (Fig-b.z); A1l these
areas are characterised by low agricultural growth because of
recurring floods by qighty Brahmaputra as wéll as Barak and théir
mahy tributary rivers férAwhieh the 3easoﬁa1 crop failure s a
common phenoménaggaesides, lack of infrastructursl facilities
including road and transport facility, lack of pover supply all
these are highly responsible for low agricultural growth rate
of these districts, |

where negative growth rate is recorded during the decade have

been estimated a decredse of 15¢38'percent in total output from
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‘Rs. 375529 (1980-1) to 35.5520108 (1990-1). There are seven
districts of the atate which have negative growth. They are
amely. Kamrup, Darrang. Lakhimpur, Sibsagar, Dibrugarh and
Tinsukia in upper Assen region and the Cachar district in
Barak Valley reg;on.‘ln these areas, unfavourable growth conde’
1tions prevail as excessive rain 1n some areas and paucity of
water in other areas, unfavourabla topograephic donditions due
" to existence of hilla, lack of proper irrigation facility to
Athe crop fieldb and lack of other agro.economic and technolo~
gical factora to the agricultural production proceases - all
’these are higby responsibla for negative agricultural growth.
'It can be mention here that though some of the negative growth
districts of the state produces large quantity of food grains
j(mainly paddy crops), yet, they show a negative growth during
~ the last decade because of above mentioned causes. Thus. 1t
'can be summerised that due to all these natural as well as other
technoqéeonomic facilities to thé agrichltural prodiction pro-
éesses, some districts of the state recorded high growth rate
though they produce less amount of agricultural products and
xggg:ﬁggga. Lastly.»it'must‘be noted“that 1f the values of &=
| owfhpratios are higher than 1.00,.theh there is an increase in
'the elements of agricultural growth and vice-versa, These rat-
1os indicate proportionate changes in crop-area end/or crope
| yield accordingly. Now, the agricul tural growth nust be studied
'fin'relat;on to agricultural preductivity because productivity
- levels and changes therein might be able tb explain otheerauses
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6f” agricultural growth.

ricultural Gr

There 1s a research question which is posed in the
Chapter-I that agrioultural growth and productivity should
have & negative reldtionship for the balanced dgvelopment.

To give the answer to this question and to test, tho validity
of the growtheproductivity relationship hypothesis, the patt-
erns of sgriculturel growth have been studied in relation to
Yand as well as labour producti&ities. This relationship 1s
established by»piepartng bi-variate frequency table and show=
- -:ing distribution by dispersion diagrams..

The sub=clagsification of agricultural growth cate=-
gories by land productivity categorics, the totsl areal units
are arranged according to, this cross-classification. Thus,
there must be sixfeen cells (4x4) in the claasificétion. The
percentage share of area and number of districts have been
calculated for aach and every cell which shows the areal ex-
tent and frequency of the aresl units. Infact, if the area is
equally distributed in each ceil, it must be equal to 6.25
percent to the total are@,(l,e. 100 16&6.?5). But, &f the'anéa
“is more than that figure, 1t meéns thesevcategoriee are domin=-
ating in the distribution, By choosing the cells of the bi-
variate frequency distribution which haVe &real percentages
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‘Table 4,2 3 Bi-Variate Frequency Distribution of Agricullural
| Growth (1980=1 to 1990=1) and relation to lLand
Productivity (1980-1)

Agricultural ‘Land Productivity (Rs/Ha)
Growth . ~ ~ . -
High Medium Low Very Low Total
(1980-1 to  ( gog0) - (4000-6000) | (2000=-4000){ ( 2000)
(1980-1) |
1, High - . -  7.24 11,75 18,99
( 8%) g ' (3) (2) 5)
2. Medium - | 6,15 3,88 7416 17419
(43sm8%) o B M (1) G)
3. Low 3430 11,80 8,98  9:47 33455 .
(05-43%) (2) (@) (2) (2)  (®)
4, Negative 9.38 10,96 984 - 30.18
(2) 2) G) @)
Total 12.68 28,91 29.94 28,38 99,99

(4) (5) (9) (5) (23)

' NuoB. Figures within Bracket indicates No. of districts and ‘the
other figures indicate areal extent in % of each category.
- of the Bievariate frequency distributions
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more than this average value 6.25.(Table-4.4), the agricul-
tural growth and preductiéity relationship is studied and its
areal extent 1s explained. The following are the salient feate

ures of bievariate distribution 3

(1) The Areas of H Growth with low Land Productivity $ It
_cah be interpreted from the Table 4.2 ;hat the areas where gr-
owth is high (above 8%) with low and very low levels of land
productivity occupy nearly cne-fifth part (19 percent) of the
state. It is situated in the Barak valley and the eastern parts
of upper Brahmaputra valley. Here, though the output per culti=
vated land is very low, inspite of favourable climatic condit-
fons. However, agricultural growth has been recorded very high
in these areas. It may be because of initial growth of stage
where less intensity of technology may enhance faster growth
in the agriculture practices. '

(2) zgé Areas of Medium Growth with Low ngd Prgégct;xggx:Thiéi
category of agricultural growth productivity rgiationship shows

that near about 11.00 percent of the total area falls under
this category. It includes the areas of three'districts, namelys;
Dhubri, Nelbari and Jorhat. There is also negative relationship
but weak. |

of the total state, The districts are scattered in the Brahma-
putra and Barak valleys, -



(4) ZThe Areas of | .~ puth - -
Productivity s Some of the districts in the state lo=-
cated in Brahmaputra and Barak valley regions where the soil

fertility is good and land productivity is high to medium, &
negative groéth rate of agricultural productions have been re=
corded during the last decade., In this category total seven
districts included and incorporated about 30,20 percent of to-
tal cultivated land in the state. The causes of high level of
land productivity in these areas are related to availability
of new alluvial fertile soils but agricultural growth is ldw
due fo the natural havocs’}ike:recurring floods, lack of irri-
gated water to some regions, lack of use of modern techno-eco=-

nomioc factors to the agricultural!production processes.

Now froﬁ the above d;scussion, it i3 clear that the
agricultural growthpproducti§1ty (1and productivity) relation
1s negative but weak. The validity of this fact can also be te=-
sted by preparing'scatteréd diagram of agricultural growth ver-
sus land productivity. The diagram shows a higher degree of
scatterness of distribution (fig-4.3). It means relationship
is weak. The areal patterns are diversified because of variat-
ions of agro=ecological and socio-cultural factors. Thus, egrie-

cultural growth must be interpreted in relation 'to labour pro=-

ductivity.
Agricultural Growth in Relation to lLabour Productivitys Pre-

paring bievariate frequency table of agricultural growth with
labour pmoduttivity category (Table=4,.3), it can be concluded



"?Table 4,3 & Bievariate Frequency of Agricultural Growth (1980)
' in relatioﬁthabour Produptivity,(1990~1)

| Growth Land Prodixctivii;y (Rs/person)
1980-1 to = B |
Owt) ' High . Medium Low Very Low Total
1990-1)  (9000). | (6000-9000)|(3000-6000) | ( 3000)
1. Hgh 489 - 9.52. T 495 19.36
(80%) (1) R ) B (1) (5)
2 Mediuw = 3,87  13.32 - 17,19
(4st=88) M) (2) (3)
3, Low 12,37 8,05 9,47 3,68 33,57
(os-t95) . (2)  (2) (2) (1) (7)
4, Negative 16,83 . 6,50 6.84 - 30,17
W @) () &)
Total 34,09 18,42 1 39,15 8,63 100,00
(23)

7) (5) = £9)

(2) |

N.B, - Figures within Bracket indicates No. of districts and
the other digures indicate areal extent in % of each

category of the Biavariate_frequency distribution,
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that growth and labour productivity are negatively related
(Fig~4.4)s The details of the facts can be interpreted in the

‘following menner $

(1) The Areag of Crowth with low Labour ‘uét tys This
category of agricultural growth with low labour productivigy
incorporates about 14,50 percent of total cultivated land. These
areas include total four districts in the state located both in
upper and lower parts of Brahmaputra valley region. These areas
having low-labour product1v1ty with high growth rate becadse of
intensive use of water facility, fertilizer to the soils and
favourable climatic condifipne@ On the otherhand, the labour proe
ductivity recorded low to very lqw because of less appliéation
of seed-fertilizer package and high intensity of agriéultural

labour force employed in the agricultural production processes,

)1z fMe um Growth with Medium Labour Product ty:
In this category of agricultural growth which occupies about
18.0 percent of total cultivated land, the labour productivity
has recorded'medium@.it incorporates only three districts locat-
ed in the north of Brammaputra vaﬁe{ regions There is a proba=
bility ¥o increase the agricultural output by using modern agri-
cultural facilities to its production processes whére from high
agricultural growth with high labour productivity can be expect=-
ed in future.

(3) Ar wih with
There are stagnent conditions of growth and productivity in the

areas which are covering a more than one=third parts of the stéte,
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In the low growth areas, the labour productivity must be higher
for ﬁalancéd development. But, it does not heppen in these = - .
aieas.'Therefote, thoy have been recorded as stagnent conde
itions of.growth. But, because of strong techo=cconcmic fa=
ctors to the egricultural production processes in these areas,

a high growth rate could be expected in near future,

roductivity ¢ Some of the districts located in the most
flood=prone areas like Lakhimpur, Dibrugarh ané Cachar, whore
crop failure Quring the monsoon season is a common phenomens,
having negative growth with high to medium lebour productivity
levaela, These negative growth areas covered about 24,00 pere
cent of the total cultivated land. These areas are having_good’
fortility of the soils, dut, it is affected dDy flood and other
natural havoes. Therefore, a negative growth in agriaultural
output is recorded, And if some protective measures can be take
en to tackle the flood situation, then & good amount of foode
grain (mainly paddy) production from all these regions can be

expacted,

By desceribing agricultural output growth trends and
patterns in ddatail, an attenpt was made to highlight the ine
herent characteristics of growth structure in the state in its
regiénal frame, The salient features of growth processes vhich
have been deseridbed here bring4og; an important geueralisation.
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It is logically proved that the linear trend of agricule

| tural output growth is more significant for predicting proper
growth results of various crops in the state. It can be con=-
cluded that high productivity can be observed ih the areas
where soil is fertile with sufffeiént water availablity and
climatic conditions are favourable, The agricultural growth
processes are not accelerated only on the basis of local dee
mand but market forces are also influency them, Technological
inputs are intensifying the growth processes., Therefore, the
fertile zones of Brahmaputravand Barak valley regions have
higher agricultural growth (about 7.08 persent) during the de=
cade, Thus, there are eXpectationérto intensify technology for

acéelerating growth processes,

Testing the validity of facts of growtheproductivity -
hypothésis, it is found that agrinhitural growth is negatively
related with land productivity in the state with diversified
its aresal patterns while growth is also negatively related with
labour productivity levels but at insignificant level which 1is
healthy symbol of balanced development and self-sustained grove
th. In the end, it can be said that our discussion must proceed
towards an integrated approach of agricultural development for
- preparing the 'regione-specific'strategy. Thus, these all compone
_ ents and characteristics of agricultural development which have
been studied in the preceding chapters must be intérpreted to~
gether by delineating the agricultural regions of the state of '

Assanm,
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In the previous chapters, the agricultural personality
of the study area, agricultural productivity and production
factors and agricultural growth characterigtics have been dise
cussed in detail, The previous discussion on different aspects
of-agricultural characteristics depicts a clear picture about
' the areal patterns of the agricultural‘development of the Assam
state and 1t gives the answer to the question how and why agri-
cultural activities differ on space in different physical as
well as socio=economic cénditions. Infact, these agricultural
characteristics are interrelated and inter-dependent in its
regional framei; Therefore, in the present chapter, it is tried
to prepare an optimal regional frame of agricultural characte
. eristics for the balanced development and self-sustained growth
of agriculture. | ‘

Before discussing the regional characteristics of ag-
ricultural phenomena of the Assam state, it is important to
interpret and analyse the theoretical and methodological ag-
pects of region-formation so that & sutiable regional schemeo
of agricultural phenomena may be preparedi Thus, theAconcefned
literature and the procedure of region=formation are to be dis-

cussed,

So far as concerned literature on agricultural region=
alisation is concerned, there have been numerous studies in

region-formation processes specially in India and abroad, The
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work of Wnittlesey (1936) is noticesble and a starting point
~of the studied on agricultural regionalisation., His classical
conéept‘on the agricultural regions of the world is the base
for neo~classical theories. He incorporated five characteri-
stics aspects in his classificétxon. nemelys (a)’Crop and 1li-
‘vestock combination, (b) intensity of landuse, (c) degreec of
technolqgiéal development, (d) processing and trading of agri-
cultural output and (e) types and association of buildings and
‘other atruétures related to farming. But as his criteria for
regionalisation congidere as subjective, which was based on
traditional 1n§ipators for regionalisation, it could not there-
fore prolong for longer period;;The idea of agricultural re-
gions sometimes involved with the idea of natural regions and
it has been mentioned by T.Wi Freeman (1971). But many agricul-
tural geographers rejected this notion because agricultural
regions should be defined in agricultural terms {nstead qf nate
ural regions (Morgan and Munton 1971, Kostrowicki 1968). On
the otherhand, some other classifications with special referenf
ce to agricultural problems were made by Padadakis (1§36,1966).
His new system of classification introduces a specific kind of
climodiagrm by which crope-ocological extremes are identified
for ecological requirements of egriculture (Papadikia 1966 )..

A comprehensive review and comparison of - various criteria used
for the examination of systém of the agricultural regions of fhe
world were produced by Grigg (196%) and he pointed out that;fher
are a number of predictable changes going on in agriculture in

different parts of the world which will minimize many of the
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: presemﬁ regional differences. But the principal difference
between the systems of world agricultre which not used as or-
iteria in most systems, is productivity which must be includ-
ed in the criteria of agr;cglturai‘regions'for accelerating

the production processes in future (Grigg 1969, D.198=120).
As a sample of early ideas on the agricultural region, the
agricultural regions delineated by H.%Wood (1931) for Scotland
which have favoured by stamp and Beaver (1971). They commented
that the work of Wood was based on envirommental factors and
it is suitable for agricultural landscape. Baker (1926-1932),
specified ?ggagricultural regions in purely agricultural terms
and his work was for North-America, He considered a number of
basis for agricultural regionalisation, viz., predominent crop/
livestock, association of crops and/or stock animals, type of
farming etc. @n the neo-classical work on agriéultural regions
of the work, Kostrwicki (1968] who identified the 33.modelntyp-
es of world agriculture on the basis 92 considering 20 agricule
tural attridutes and putting them into 'typograms. The aéricul-
tural attributes which he choosen are related to the charactere
istics of aggiculture. |

So far as agricultural regionalisation in India is
concerned, the agro-ecological sttributes, viz., topography,
climate and soil have been considered for macro-agricultural
zonation, and cropping patterns for meso and micro=agricultural
regions (Sen Gupta 1968, Bhat and Learmonth 1968). The concept
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of 'natural regions' has been applied to delineate the agrie-
cultural regicns especially during the mid of this century
because Indian agricultural systems might have been contro-
l1led by the natural factors particularly by physical feature

es and climatic conditions before the green revolution period
(Randhawa 1958, ICAR 1964, Planning Commission 1964, e.f.Ma=-
moria 1975), But after the green revolution, it sppears to be
‘the'signiflcant‘changes.iﬂ the cropecombinations, productivity
patterns and in regional structure of agricultural growth which
has been interpreted by Singh (1994) . These areal features

are breaking the limits of physical attributes of agricultural
systems with a significant traﬁsformation of agricultural chare
acteristics froam traditional lesse productive system to modern
systems of more productive ones with rapid growth (Singh 1994), .
Singh considered total twenty variables for agricultural reg-
ionalisation in Ind;a and these,twénty variables were classifi-
ed into four categories of agricultural characteristics, viz.,
Agro-ecological characteristics, Production characteristics,
Agricultural growth potential characteristics and Organisation=-

a1l and Technological characteristicsy

But so far as agricultural development of the Assam

_ state is concernad, it is important to meniioh here that the
Assam state is an areal unit of meso-level but it has a signi~
ficant~var1ation in the physical, socio-cultural and ecqnomic
factors, though the agricultural production processes in Assam
48 8still operative in its traditional way. As a result, the



=/ 85 /=
crtteria‘forranalysingqthezpresent day system ofistatefs-agrio
culture are still under the influence of agro-ecological and
physiographic conditions of land.rather than technoeeconomic .
- factors., | |

Now, question arises how to delineate the egricﬁltural
" regions of ihe Assam state gso that the regional processes of-
agriculture may be studied and the factorial meaot on the proe
cesses'of region=-formation ‘can be interpreted. For giving the
angwer to this‘question. three aspeeté of agricultural region=
formation are to be interpreted to understand the complete proe.
cedure of agricultural regionalisation. They are : (a) the cho-
ice of the agricultural attributes for region-formation, (b)
the procedure for jidentifying the system of region-formation,
and (c) the spatial contiguity criteria and optimal classificat-
ion of areal units. These aspects have been\dlscussed here in.
detail in relation to agricultural phenaméha of the Assam gtate
in.the following,wayﬁ

A. The Choice of Asricultural Attributes

There are numerous variébies related to agr;cultural
phenomena which ca@ be 1nciuded in the present atudy of regioq-
alisation. But the important variables which are closely relat-
ed to the agro-dcological, productloh andlinfra-structufal and
institutional characteristics of the agriculturé‘bf Agsem, are
generaged and 1nclude& in the present scheme of égricplthral

regionalisation, They are 15 in number as given in Table=5.1.



TableS.1: Districtwise Selecled Aliritules for Agricultural Regionaiisation

RF SF PE PCAD AGRAQ LP DCLP P oeLPY  Cl NGA- LI Al CF LH
Districts  (mm! (mm) (Rs/p) (4} (Rs/had  1980-1 (Rs/p)  1980-1 1930-1 GA {p/ha) 1950-1 (kg/ha) 1980-1
1990-1  1990-1 49%0-1  1990-1 (1) 19%90-1
{.Kokrajhar 2727 5.8 1250 771 1.24 3984 34.50 2774 -21.95 13475 29.87 1.81 6,37 5.29 1.2
2.Goalpara 2487 57.8 1250 1047 8.1 6720 139.82 4840  48.93 126.52 42,40 1,77 6,90 10.33  1.04
J.Bongaigeny 2630 86,5 1450 1037 ‘1.24 3984 34,50 4695  32.66 120,50 36,50 1.2 5.25 5.95 1.12
4.Dhubr: 2655 67.5 1140 1294 A.Z2 8320 43.30 4492 10.57 130,76 52,00 4.38  3.24 10.93 0.93

5.Barpeta 2442 55,0 1230 1095 9.49 5805 52,97 5523 47.16 135,02 52.47 1. 1.84 b6.26 0.9
b.Nalbari 2475 66,5 1280 1024 4019 5820 68.84 5641 3.03  155.10 72,77 .24 6.4 678 1.3
7. Kamrup 1682 46.4 1066 600 -4.66 6372 380.5% 4804 6164 126,01 37.36 . 3.76 20,33 1.05
8.Nagaon 1750  41.2 1146 1603 3.93 9108 12.13 7878 -356.30 13{.77 %631 1.3 2.13 8.9 2.9
9.Morigaon 1680 0.5 1120 1019 2,51 3670 18,42 4376 47.38  125.60 45.00 4.03 2.00 25.82 2.19
10.Darrang: 2214 A7.8 1280 965 -2.74 5490 -34.80 4450 -20.84 118,00 57.63 1.01 8.8 7.99 0.70
11.Sonitpur 2093 67,5 1130 700 0.97 5742 - Q.45 3340 -45.33 129.74 30.03 1.32 12.09 8.69 1.25
12.Lakhimpur 3751 74,4 1379 9097 -1.01 4363 -42.95 4151 -55.59 30,0 29.15 .71 Q.42 5.28 2.83
13.Dhemaji 2325 73,5 1390 407 0.49 3359 - 5.67 2975 -43.33 124,30 27.50 1.16 0.20 7.69 1.90
14 Jorhat 2081 70.0 144D 1079 6,95 7145 48,90 4328 - 2.38  127.49 43.35 .29 4075 .07 .97
15.Golaghal 1804 71,5 1100 3144 1,19 2015 -10.20 3484 -44.91 109,91 3418 113 3.23 21.66 1,52
16.81bsaqar 2295 7.0 1347 | 908 -2.,25 7060 -18.44 5529 -5Z.55 121.58 53.46 1.0 3.10 17.53 174
i7.Dibrugark 2800 74.4 1076 549 -1.29 5694 - 7.74 4995 -41.97 125.35 30.34 146 4,10 16.24 3.18
18.Tinsukia 2750 73.6 1010 389 -3.50 4567 -31.81 2600 -65.69 130.20 32. 3.25 19.78  2.20
19.Cachar 3377 A7.6 4427 535 -5.51 9%63 36477 3B -44.73  120.52 601,27 0.89 10,79 1.47
20, Hailakandi 3050 66.0 1350 1474 16.40 .1402 -70.86 7136 106.04 116,80 25.30 1.36  1.00 25.12 1.30
21.Karimganj 3792 43,5 1450 1233 0.91 1164  1.30 7646 -7.21 133.93 34.78- 1,75 1.91 12,17 0.80
22.K.Anglong 1784 61,2 1445 3061 10,00 1231 -82.16 9485  -4.21 114.28 36.00 1.27 6.1 3.99 1.38
23.N.C.hills 1183 56,6 1761 1611, 22,00 1188 7.1 7061 106.82 10476 14,00 .71 19.27 7 0.5

Assam 2456 47,20 1249 1468 335 4877 35.71 5589 -4.30 124,01 39.27 1.39 4.40 11.33 1.0
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Abbrevationst RF = Rain Fall; SF = Soil Fertility; PE = Evan-transpiration; PCAD = Per capita aaricultural output;
AGRAD = Annual qrowth rate of agricullural oulput; LP = Land produclivity; DCLP = Decadal change in land
ﬁroducLvaty; LF1 = Labour produciltiviy; DCLP1 = Decadal change in labewproductivity; CI = Crop intensily;

SA-GA = 7 of NSA to tolal geographical area; LI = Labour input; Al = % of arsa under irrigation;
CF = use of chemical fertilyzer; LH = average size of operational land holding. :



-/ 86 /=

and their salient features are given below.

(1) ro=ccological Characteristics $ Out of the total 19
variables, three beloné,to‘the group of agro-ecologzical donde
itions. Rainfall, soil fertility and Potential-Evapotranspire
ation (PE) all are directly related to plant growth and agri-
cultural productivity of a-region. Infact, soil fertility is
the outcome of various physical and climatic factors, viz,,
geological formations (mentioned in Chapter=-II), slope, drain-
~ age density, temperature and rainfall etc. and agricultural
productivity is positively related to soil fertility., Thére-
fore, the agricultural characteristics of Assem are contrélled
by physiographic features mainly. Soil fertility is a strong
crop=ecological factor which even after the adoption of’green

p=

-ggvpiut&fngtedﬁﬁéloéxéto;lndiansagricultura1 field, would play

a, sig'nificant' role for the agricultural development | (th{, 1988).

(11) Production Characteristics § This group incorporates
five variables. Out of them, three variabie, e.gp.iabour;pro-
~ ductivity (agttodltural output per person of agricultural work
force), land productivity (agttéaltural out put per unit of
_cultivated land) and crop intensity are directly related to
existing pfoduction structure of agriculture.Agricultural groe
wth which is an important variable of agricultural development
of a regicn has been included in this category of variables.
Moreover, the percentage of Net Sawn Area (NSA) aiso 1nc1uded
under this categofy because it is a good indicator of areal

extent of agricultural activities,



Table 5.2 3 Selected Attributes for Agricultural Regionalisation
_ - and their Mean, Standard Deviation and Coefficient
of Variations. _ .

Name of the | Mean 'Standard CoV. (%)
Variables S Deviation - ,
%% o=Ecological =
N Characteristics c , o
1, Rainfall (am) . 2456,17. 654,50 26,65
‘24 Soi1l Fertility . 67s21 . bS5 6.77

3, Potential-Evapotrans- +1186:93 595 o4 24,86
“;1priratibnv(PE) (mm) Co -
B, Production Character- '

- isties & - [

4, Per Capita Agricultural o ‘ '
~ output (Rs/person) 468,00 1488.17 104.37

5. Annual Growth Rate of I o ' .
~ Agricultural output(%). 3.27 6451 199,08

6. Land Productivity ' ' = .
(Rs/ha) 4877.22 2236.14 45,85

7. Decadal Change in : 35.71 115,06 322,21
Land Productivity(%) . . .

8., Labour Productivity

" (Rs/person) 566204 2463,65 43,51

9., Decadal Change in - ' .
4,Labour ‘Productivity (%)  -6.31 51,27 812,52

10.Crop Intensity(%) 126,01 10.00 »7.§h

11.Percentage of NSA to

joral Geographical  39.2g 1505 33:22

C. Organisational and Tech-
-nological Characteristics:

12.Labour Input(Person/ha) 1,39 0,23 16455

13. ?ercentage gf Area Under :
rrigation otential : .
‘Utilised 4,67 . 4f1b
14.Use of Chémical Fcrtilizer o
- (Kg/he) 12,48 6.88 55.13
15.Average Size of operat- ’ ' ’
ional Land Holding 1:48 0.59 39.86

88,65




'?here are various attributes related to the intensification
of agricultural production and development of an area, But
under this category four important variables have been chosen
for agricultural regionalisation, They are $ labour input
(agricultural labour per hectare), area under irrigation, use
of chémical fertilizer (kg[ha) and average size of operation-
al land holding, The last variable i.e, average sizé of land-
holding Teflects the ownership characteristics of land, which
is indifectly related to the agricultural devélopmental pro=

_cesses of a region also ohogen as an important variable of the

present gtudy.

. B Zhé Pfgcedgge of ideﬁ&;fx*gg the Regiong s . .

After discussing the choice of the variables, it is
1mportanﬁ <o 1nterprét the procedure of identifying the rege
fonal systems so that the agricultural regions of the Assam
state can be delineatéd and the regional processes of agricule
turél characteristics may be analysed. So far as identifying
the regional systems for &agricultural characteristics is con~
cerned, there are numerous studied made in India and abroad
}Barker 1926-1932; Bhat and Learmonth 1968). But for identify-
ing the regions on the basis of homogenity within and hatero-
genity between the regions, three important methodological
tasks to be discussed here.: The first task is related to how
to put all'the variables, which are taking into for regionali«

- sation, on to their uniform scale, because, the variables have
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their different characceristics. The secoﬁd task is to put

the eggregated force of the variables into its areal hierar-
chy which is directly concerned with the ordéming of spatial

. variahce. And third task is associated with the findtngout

the assimilation processes of’negion formation which would .

. highlight the areal processes and similarity of the areal units

its regional frame,

There are various techniques to assimilate the areal
units for forming the tegional boundaries. For example, with
the help of cartographic techniques like preparing distridut-
ional haps'of the agricultural attributea, the composit picte
ure of émerging regions can be highlighted. But, there are num-
erous statistical techniques which are useful for classifging/
groupihg the areal units (Grigg 1967). In the present study
the ordering of épatial variance of agricultural attributes
_have been interpreted by following the algorithm of "function-
al distance minimisation® which follows four important steps
as 3 (1) transformation of raw data matrix, (11) the calcul=-
ation of functional distances and creation of distance matrix.
(111) the choice of the minimum valus of the distance matrix |
‘and clubbing the most similar areal units iato an areal group
and (i#) arrangement of all these areal units into the various
groups of these areal units on the basis of the most stmilar
functional characteristics. The important gteps of this algore
ithm are given in figure«5.%.,

(¢) Spatial Contiguity and Optimal CIagggfggat; ons
This is the important aspect of procedure of region

formation because, since the procedure of ordering of spatial



Table 5.3 ¢ Similarity within and between the Groups in Region

Formation.
Areal 1 Within the Group - D Values
Groups Absolute % unulative % %o
Prior to grouping 0 . 0 0 -
After I grouping 1941 > 23.1235  1.941 23,12
- 2nd grouping 0,652 0 7.0 - 2,593 30,89
3rd L 0,013 & 0,150 2.606 31.04
4th " 0,005 & 0,060 2.611 31,10
3th, . ® | 0,003y 0,045 2,614 31,14
“h - " : 0.W7 D 0'920 2.691 32605
700 0,026 © 0,290 2,715 32,34
8th 0 0e154 14835 2,869 i 34,7
10th " 0,324 D 0,69 3.484 . 51,28
118% n 0,230 © 2,74 3,694 44,00
12pg - ™. 0.8 C 1.76> 3,842 45,77
13rd L 0,011 2 0,139 3,853 45,90
14¢n n 0,169 ¢ 2,010 4,022 47.71
1%¢, o 0,109 §* 1,300 4,131 49,21
16¢n " 0,189 1.660 4,270 - 50,86
17th w 0,026 0.292> 4,294 51.15
18th " 0.416 > 4,962 4.710 56,11
19th o | 0,380 © 4.53> 5,090 60.63
21st n 0.1“7 D 1.75> , 5,728 o 6R,23
Bast o 2,666 CF 31,769 8,394 ~  100.00
8,39 | -

14
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variance is operated by‘computer. the grouping pfAtne areal
units'may not be in its contiguous nature. Therefore, for pr-
actical purpose one has to modify the areal grouping schemes
according to the: spatial contiguity. Thus, spatial contiguity
| eriteria also considered here for delineating the agriculturél

. regions of the Assam state.

icultural Region Formatjon 8

Generating the data of 15 agricultural variables as
‘given in Table-5.1, the ordering of spatiel variance programme
of which elgorithm 1s given in Fig-5.1 was operated with the

’ help of computer, The spatial features of assimilation process-

es ofeareal units are as followss$ .

(1) Table=5.2. which shows mean, standard deviation and co-
.efficient of variation of all the agricultural attributes of
the state of Assam, reveals that the decadal change in labour
productivity has the highest co=efficient of variation (812,52
percent); It follows decadal change in land productivities
(322,21 percent), It means the change in the labour as well as
land productivities have diversified pattern in the study area
vwhile scil fertility index and crop intensity have the lowest
areal variations in Assam that are 6177 and 7@9& percent res-
.pectivelygAIt can'ﬁe'visualised from the table that all the ore
ganisational and technologiéal chhracteristics of agricultural
phenomena have the variations but significant;

(2) The trend and tendencies of grouping the areal units show
that the first group is assimilated at the'similarity level of
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1+94 which includas 23.12'percént of the total variation
A.while there seenme a fluctuatihg*naturé o£~geherai trend of
assimilatpon of areal wnits, But, at 2nd group of assinile~

. rity procedures the éimilarity level was becordedvo;GSZ which
13,7.771percent'of the total variation. The trend flqctuates
jét 10th grouping where %he &bsolute similérity level i3 record-
‘éd 0,394 which 18 4.69 percent. In the last stage of assimil-
afion level the variation within the group is recorded higher
as 0,497 at 20th group, 2.666 at the last group of &ssimilate
ton (Table=5.3). A8 & result the natgré of'grouping t endency
graph beccmes 'UY shaped (?13-5.2).

(3) Arranging all ths areal units aggording to their order -

of arga) Varistian,va dendrogram (i;e;.calle& linkage tree)

iz prepared cavefully which shows the areal variations within
the groups (FléwS.B). Fig=5.3, revéals'that there are two clear=-
out dbroad groupings of the areal units at 4.8 similarity level
with the exception tﬁat a féw areal units have very high level
of similarity level in the aesimilation process of regionalisat-
ion. But, at lower similérity level of 3,795, there are emergence
of 5 clear groups §f the areal units within those dbroad regions
of macro level. These 2nd order groupings are called pegp agri-
cultural regions, If we go in more detailed at lower level then
there are again sub-division of these meso agricultural regions..
They are called piere region. Some areal units which falls under
thege agricultural regions of various levels are.called unique
regions of different characterist;cs because they have different
agficulturai characteristics., However, these units had to incore-
porate under tbeée regions on the basis of spatial contiguity
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ocriteria.

(4) The regional hierarchy of agricultural elements and agg-
ilslation tendencies have some important dharacteristics in its
regional frame. For example, fhe region which includes 5 dis-~
tricts of lower Brahmaputra valley (IA) has two micro regions
(IAI and IA2), These regions are similar in their physiographe
ic 6haracteristics. However, they are different in their agri-
cultural attributes. Therefore, they have put separately into
two ﬁicro lével regions., likewise, the macro region of Barak
valley (IIX) is having two memo level regions while IIB forms
separate meso level region in the assimilatibn prééess. Inspite
of homogeneous physiographic characterisiics of these two reg-
lons, they assimilate at very high level of similarity, There-
fore, the variation between those region is recbrde&_very'high.
These regions of meso level are different in their labour pro=-

ductivity.

(5) On the other hand, IBi which forms the central part of
Middle Brahmaputra meso region assimilating fwo areal units
(Kamrup and Nalbari districts of the state) form a homogeneous
group (Fig=5.4), but there seems a deviation of fhe boundaries
of agricultural regions from the physographic regions of the
state, Say for example, Karbi-Anglong district is similar to
the other contiguous districts in its agricul tural characteré
1stics of productivity and growth, but it is totally different .
in its physiographic as well as socio-cyltural-ébnd;tions. . A'
| though this deviation can be geen at micro level of the spatialf
 ordering. | ' ‘
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CHARACTERISTICS OF AGRICUL?URAL REGIONS

ﬁﬁté} assimilating all areal units at three various
levels of macro, meso and micro regions, the agricultural re-
gions of the Aésam state have been delineated. The nomenclate
ure of thése agricultural tegions is given on the basis of gen=- :
eral characteristics of physical and agricultural phenomena |
which 15 givén in Table-s,é. The general agricultural characte
eristics and the*précesses of agricultural development within
the delineated regions have been interpreted in the following

‘manner §

1o g;gbmaggt;a Valley Reg;gg s

It 19 macro-agricultural region of I crder which Lnn
cludes total 19 districts of the astate, The areas under this |
. region is dispersed from Dhsma31 (upper Brahmaputwa) to Dhu-
bri (Lower Brahmeputra valley), This region {ncludes more than
~ 75 percent of total geographical area of the state, There arq
three meso=level agricultural regions with 1n11t. They would
highlight the agricultural characteristics in their most homo= _

geneous manner,
They are 3

A, wer Bra tra Valley 3

This region of méso-levql includes 5 districts of the
lower Brahmaputra valley region of the state and has two micro
- level regional units namelys‘low‘land of lower Brahmaputra vae

‘1ley (XIAI) and Kokrajhar region (IA2), A1l these regions are



Table 5.4: Assimilation Process and Groupings of Agricultural Regions

’

A.G. Ne. of RF 57 PE  PCAD  AGRAD LP  DCLP LP1 DCLP1 CI NSA-GA LI Al (F LA
Dist. (mm? (am)  (Rs/p) (%) (Rs/ha) 1980-1 (Rs/p) 198C-1 1780-1 (P/ha)  1990-1 (kg/ha)
1990-1  1990-1 1990-1 1990-1 (i} 1390-1
L.Eralmpulra
Valley
Region 19 2362.48 47.90 1197 1521.63 6.3h 5352 31.54 5488.53 4.6h 127.28 42.09 1.36 3.49 12.20 1.36

181.Law land of
Lowar Brahm-
apuira Valley

“Region 4 2545.00 44.70 1192 1118.25 6.28 4157 67.65 5387.85 39.83 128.80 446.14 1.49 4.1 8.17 1.02
IAZ.Kokrajhar .

Region 1 2727.00 65.80 1250 7744.00 1.24¢ 3984 34,50 2776.00 -21.55 134.75 29.87 1.81 46.37 5.29 1.12
IA. Lower ’

Bratmaputra
Vally Rejion
1B1.Gauhati
Surrounding
Region 2 2078.30 65,45 1173 B812.00 -.25 4096 224.69 5232.50 -29.31 140.3% 55.07 4.38 5.93 13.56 1.18
1BZ.Nagaon-
Golaghal
Region
1B3.Longitudinal
Humid Region
1E.Kiddle Brahm-
apylra Valley
Region 10 1985.80 &6.16 1187 1407.30 12.08 3566 38.24 4522.30 -21.78 125.93 44.61 1.26 5.35 14.48 1.49
IC.Upper Brahma- -
pulra Yalley

2581.40 64.52 1204 2436.80 5.27 5722 61.02 4865.20 27.55 129.99 42.89 1.5 4,56  7.59 1.04

wn

B~

1754.50 53.60 1158 2199.25 29.61 4506 -15.55 8895.75 - 9.46 120.40 42.88 1.19 3.37 15.11 1.82

-+

2170.75 69.08 1224 913.00 0.73 6362 - 1.20 4836.75 -30.33 124.17 46.12 . 1.28 7.03 14.22 1.32

Region 4 303150 73.98 1214 663.50 -1.33 4545 -22.04 3480.23 St.66 127.74 29.80 1.37 2.02 12.25 2.38
11.Rarak Valley »

Region 4 2900.50 130.48 4497 1213.25 8.50 2429 55.52 6484.25 35.38 119.50 25.92 1.53 5.77 13.81 1.10
11A.Cachari

Regign 3 2830.67 151,97 1544 1126.33 S5.87 2772 97.65 5996.33 14.63 120.40 256,43 4,58 7.36 10.04 1.07
11B.Hailakandi

Region 1 3030.00 46.00 1350 1474.00 16.40 1402 -70.85 7956.00 106.64 116.80 25.30 1.36 1.00 25.12 1.20

Abbreviations: RF= Rainfall, SF = Soil fertilily, PE = Evapo-transpiration, PCAD = Percapila Agricullural oulput,
AGRAo = Annual Growlh rate of Agrl. output, LP = Land productivity, DCLP = Decadal change in land productivity,
LP1 = Labour productivity, DCLP1 = Decadal change in labour productivity, CI = Crop intensily, NSA-GA = % of NSA to total

geographical area, LI = Labour input, Al = % of area under irrigation, CF = Use of chamical fertilizer, LH = Averagr size
of operational land holding.
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‘agriculturally homogeneous though the Kokrajhar region is
indifterent in agricultural:characteristics from the other
region because it assimilates at 3.5 level in the‘reg;onqur-
mation processes, The;generalAcharécteristics of thgse»regions

of micro-levels are as follows 3

.micro-levél'regiohnincludes‘k districts of iowér Brehmeputra
valleg namely ¢ Dhubri, Goalpara, Bongaigaon and Barpeta where:
‘annual fainfall recorded 2545 mm which is shfficient for agri-
~ cultural production; The soil fertility index (66.7) end pot-
ential érapo-transpiration (1192 mm) are favourable for crop
growth, In this n&cro-leﬁei region, the annual agricultural
growth thus recorded more than 6;0 percent which is more than
that of state's average (3,35 percent)., On the other hand,
fhe land and labour productivities havé been recorded Bs.6i97/
ha and Rs.5387/person respectively. It is aiéo noticed that
the land productivity is more éhan the state's average (Rs.4877/
“ha) wﬁére the labour productivity is a slightly lesser than
that of state's level., It is interesting to note,‘that this
region recorded medium use of chemical fertilizer (8:17 ka/ha),
médium.use'ot‘agricultural labour input (1.49 persons/ha)where
crop intensity is recorded 128,08 percent and NSA to toal geo-
graphical area! .is 46.14 percent (Taﬁle-iqk)¢~compar1ng all
these attributes to the state'é average figures; it has been
clear that this region has medium intensification of the use
of all these agricultural inputs. '
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- This micro-ievel region includes
only KoMrajhar district which have heterogenity in agricule

tural attributes with other regions of the state and theree
fore, 1t 1s identified as unique region of single district.
Inspite of favourable agro—ecological conditions of this re=-
~gion like annual rainfall recorded 2727 mm. soil fertility
‘,(65.8) and PE recorded 1250 mm. The annual egricultural growth
recorded low (1.24 percent) with Yow aand productivity (Rs.39- -
'84¢ ha) and low level of labour productivity (Rs.2776/person).
)The decadal changes.iﬁ land and labour prdducti?ities,are very
vllow even land productivity decreases by 21,55 percent during
‘1980-1 to 1990-1. i‘hus, percapital agricultural output was
recprded lowest (Rs. 7711/person). Inspite of weak productivity
condittons, the crop intensity is recorded very high (134,75
pereent). The cause of low levels of agricultural productivity
'may be very high intensity and employment of labour input(1.87
person per hectare) and very low level of the use of chemical
fertilizer (5.29 kg/ha) which is less than half of the state's
1evel‘(11.33 kg/ha), However,_tne:percentage share of irrigated
area is recorded 6.37 percent, 1;@@;higher thah that .of state's
average (4.60 percent). |

1B, 'M;dgie Brahmaputra Vallex'Reg;gg s

This meso-region includes 40 districts of middle Brahe
naputra valley region (Fig-S;k) of the state of Assam and has
three micro=level regional units.'namely $ Gauhati surrounding
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region (IBI), Nagaon-Golaghat region (IB2) and longitudinal
humid region (IB3). The salient features of these micro-level

agricnitural regions are described as follows 3

IB1, Gauhati Surrounding region ¢ It includes only 2 dis-
tricts of middle Brahmaputra valley region, Climatically,

this region is favourable for agricultural development and re-
- ceives 2078 mm average anpualrrainralllw;th high evapo-trans-
piration (1173 mm) where the value ofwsoil.fertility index 218
‘recordéd.65.45. Because of favourébie agro-ecological condite
ions espécially of so0il conditions and availability of water,
the land productivity level is recorded high (Rs.6096/ha),
which is more than that of the state's average while the agri-
cultural output per werker also recorded‘high (Rs.5232/person),
It 1s important to méntion that though this region produces
large amount of agricultural products yet, due to some natural
‘havoes like flood the annual agricultural growth rate has heem
- recorded decreased (0,25 percent) during the last decade. More
than half (55,07 percent)area recorded under NSA to totalAgeo-
graphicai‘area and about 6,0 percent cropped area under irrie
gation where use of chemical fertilizer is more than 13 kg per
hectare, Intensification in agricultural practicés is being
done by growth of central place of this region, i.e. the Gau-
hati city,which plays an 1mportantlrolé as innovation centre
of all these agricqltural inputs.and diffusing these innovate
ions to it's suffqunding‘areg. As a result, a satisfactory in-
tensification of all these agricgltural inputs have been record-

ed in this region. Therefore.'it can be guggested that protecting
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the annual flood measure, a record growth in agriéultural‘

production can be achieved in near future.

IB2: Qggagg- Golaghat Region 3 This micro-regional unit
incorporates & districts of central part of middle Brahma=- .
putra valley region where a different physidgraph1c cond1€-
ions are found due to the existence of hills in surrounding
of Nagaon district and mainly in Karbi-Anglong district. '
Though, Karbi-Anglong district is totally different in its
physiographic nature from the other parts of the regiah; ﬂow-
‘ever, it is similar in agricultural characteristiés at its 8
significant level, It can be separated in the lowest order of
similarity on the basis of its phyaiogfaphic condition, ;n
this region, where the conditions are favourable for future
agricultural growth, rainfall of 1754 mm isAredorded during
19908 when the PE is 1157 mm and soil fertility is recorded as
moderate (63.6). In case of production characteristics, this
micro region has a prOSperaus‘tendencieé pf future developJ

ment. In spite. of decrease in land land labour pnoductivities

during the decade (1980s), from Rs, 6096/ha to Rs.5250/ha land
productivity and from Rs.8855/person to Ra.7109/person in le-
bour productivity with.a very low percentage ehare of 1rrlgat-;
ed area (3.37percent~gnly), the significant agricultural grove=
th of about 3. ,00 percent annually has been recorded during the
decade, It may dbe because of 1ntensxve use of chemical ferti-

lizers (15 Rg/ha). This region may be 1dent1fied as ‘develop-
ing agricultural region’ of the state, '
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IB3. M&W $ This micro-level region
situated in the middle Brahmaputra valley region includes &4

districts, namely, Darang, Sonitpur, Jorhat and Sibsagar wvhere
3 to 4 times repeated flood havoc has been recorded ruing

- every monsobn season., The fertility of the soil of this re-
gion is rich with alluvium., The annual average rainfall 1is

~ recorded higher (2170 mm) with 1224 mm potential evapo-trans-
i_piration when the soil fertility index is also high (69.08).
f?i?his region is famous for mono=culture cropping pattern where
Affr;ce is the dominating crop. Due to recurring flood, a negli-
gibie.percentage of annual growth rate of sgricultural output
(.73 percent) has been recorded. The seasonal crop failure is
a common phenomena here; The land and labour productivities
have been recorded Rs;, 6361/ha and Rs.4836/person respectively
with a decreasing change during the decade. The crop intensity
is also low (124,18 percent). However, about 46 percent land
is under Net. Sown Area to total geographical area. The percent-
age share of irrigated area is very low (7.03 percent), But
the farmers are using chemical fertilizer intensively (14.32 kg
pef hectare), This longitudinal humid region has a good chance
to boost up the agricultural productions after éontrolling the
flood conditions and developing the production and technologi=-
cal chéracteristics which can be identified as 'agriculturally

’prosperous region’,

IC. Upper Brahmaputra Valley Rezion $

This meso=agricultural region includes 4 districts
of upper Brahmaputra valley, They are Lakhimpur, Dhemaji in
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north of Brahmaputra river and Tinsukia and Didrugarh dise
-tricts situatedsin the south-bank of Brahmaputra river. A
high average annual rainfall of 3031 mm and high potential
evapo~transpiration (1213 mm) with fertile soils of humid
conditions (soil fertility index 73.98) have been recorded.
This region is agro-ecologically rich for agricultural pro-
duction where woil is more fertile as tarai soils. In spite
of favourable soil and climatic conditions for agricultural :
. development, the land productivity recorded low (Rs.43545/ha)
%hich is lesser than the state average with its decrease at
an annual rate of 2.2 percent during 1980-1 to 1990=1, “The
labour productivity level also low (R§.3580/person). though
it has been increasing at an annual rate of 5.17 percent. In
spite of favourable agro;ecological conditions with high in-
tensity of agricultural growth potentials, the level of crop
- intensity is very low (127.7 percent) with a very less share
of NSA to total geographical area (29.8 percent). Because of
these weak conditions.of.ggrigultural practices the agricul=
tural géowth is recor&eafhegative (=1.33 percent) in the last
decade, On the other hand, the area under irrigation for this
meso=region recorded very low (oniy 2,02 perceht) while the
uge of chemical fertilizer is recorded 12,25 kg per hectare,
On account of relatively bigger average size of_opergtional
land holding (2,38) comparing to all other agricultural re=
.gions of the state, there are better chances for adoption of
éeed—fertilizer technology in the agricultural practices, It



=/ 99 /=

is obvious that this agro-ecologically rich meso-level agri-
cultural region where agricultural growth potential 1s ‘enou-
gh to use may acecelerated production proceéses fast through:

utiliSihg teéhnologicél‘packages_1n the future,

1L, Eese&_!e;;sxiﬂsségn t

It is the macro-agricultural region &f a small areal
unit which includes only 4 districts of the Barak. Valley.
namely. N.Cy Hills, Cachar, Hailakandi and Karimgand districts
which covers less tﬁan 25 percent of the tqtal,geogerhical
area of the state. This region has a seﬁarate physiographic
identity. It is formed by the sedimentétion of Barak river, -
that is called Cachar plain.” It is & tradsttional region su-
rrounded by ranges of hills on thfee sides.and open only to-
wards the west (Banglaﬂéshééide) with 1ts socio-cultural diver-

sitiess There are two meso=level regions within it..They-are ]

IIA.. chari Regio : This Cacharilrégion (cacher plain)

18 most fertile region with alluvial deposits and rich kn
rice-belt in which 3 districts are included in the aimilarity
basis (N.C.Hills, Cachar and Karimganai-districts)ﬁ A high
average annua1.ra1nfa11 of 2850 mm énd high potential evapo=
transpiration of 1546 mm wifh very high soil fertility index
(151.97) indicate a good amount of agricultural growth potent-
iels The favourable agro-ecological conditions are available

for proper plant growth, Land and labour productivity recorded
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"Rs, 2771/na ahd”R315996/person respectivelyiThough'the léng
 productivity recorded less than that of state's average, yet
Ats decadal change recorded about 98.0 percent'which is a
'poéitive indicator in agriCulturaI~1npu£'attrlbutes for the
region. Agricultural growth recorded about double (6.0 per-
cent) than state's avéréée (3.35 percent). The area under
irrigation recorded 7.36 percent and use of chemical fertili-
zer to agricultural production is 10,04 kg péf hectare; A1
these favourable climatic as well as production characterist-
1cs supports to identify this region as égriculturally ( -
velopedvregion' of the state, o |

118, Hatlakandi Region 8 It includes only Hailakandi dis-
trict having more variation in agricultural attributes with

developed conditions and stands as unique region of single
“d;st:&ct. Here the agro=-ecological ednditiong iike annual
rainfail (3050 mm), potential evapo-transpiration (1350 mm) -
has been recorded high and soil fertility recorded 66.0. The
annual agricultural growth in output recorded 16.40 péréent,
land and labour productivity has been recorded Ré. 1402/ha
and 837795§/person respectively during the last q§pade. Crop
intensity is also moderate (116,80 percent) and the use of
chemical fertilizer recorded hiéher (25.12 kg/ha). A1l these
agricultural characteristics indicate that this région as

moderately developed region.
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. %ﬁmgi'”g
In the end, it can be concluded that the regional pro
‘cesses of agricultural development and assimilating tenden-
cies of the districts of Assam are still governed by the
- physical factors of land, As a result, the dboundaries of ag=-
ricultnfal regions are:SontH§iding perfectly with the phy-
- siographic regions of the state, except Karbi-Anglong district
_ vhich is “the outer part of Maghalaya plateau rather than
Assam plains. The influence of physical fagtors can also be
seen. on meso=level regionel boundaries of agricultural res
~} ‘ glons. But the socic-cultural and economic factors 1like the
| influence of labour migration, focd demand of local people,
"the impact of townships on their surrounding srees can be
. seen at micro and lowest level of agricultural regions. Thus,
"thegse factors are influencing the regional processes of ag-

ricultural development at local levels rather than state level.
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‘In the present study, the main aspécts of agricule
tural development in Assam is analysed in relation to its
regional freme., It is viewed that the regional interprot-
ation of agricultural phenomena for balanced agricultural
development and selfesustained gfowth is required, In the
present piece of research, an inﬁegrated approach:have beén~

adopted for understanding the regional proceéses of agrie-
| cultural developument, The;salient features of egricultural
development and its related findings have been concludéd
here in the following way @ - |

(1) The study area (Assam state) has favourable agro=ecolo-
gical conditions with high agricultural growth potential for
agricultural development on one hand, and it has some physio=
graphic constraints due to to frequent occurence of flocods,
unhealthy and uncultivable hilly regions on the other hand,
On account of these different physiographic conditiohs, the
areal variations in the level of land product;vity can be
seen., For 1ﬁstance, the upper Assam region is characterised
by higher level of land productivity (Above Rs.6000'pér hect=~
are) where the index of soil ferility is higherAbécause Qf
avallability of alluvial soils. Again low and very low land
productivity have been observed in both Brahmaputra as well
as Barak valley regions (e.g., Lakhimpur, Dhemaji, Dibrugarh
Cachar districts) where recurring floods and other natural



=/ 103 /=

havocs destroy the existing crops repeatedly in a single

crop season, Due to these unhealthy and uncertain climatic
conditions in the state, the agricultural development pro-
cesses and their regional forces are weak and areally di-
versified, Even then these processes are being controlled -

by the physiographic factors,

(2) As the state's economy is agriculturally dominated
agriculture alone contributes 56 percent of the state's total
income and near about 80 percent work force is engaged in the
primary sector, the farming intensity is very low withjmono-
cropping patterns. Therefore, thefe is no diversificatloniin
crop=combinations, Entire operations are based on rice=culti-
vation which is for local consumption. As a result, the second-
ary and fertiary sectors of economy of the state are weak with
concentrated occupational structure, The large amount of worke
ers are engaged in agricultural sector only,‘Inspite of unlime
ited supply of labour to the agricﬁltural practices, the agri-
cultural developmental processes are unarticulated in the state
because of stagnent conditions of agricultural activitlea;.The
agricultural labour productivity (i,e, agricultural output per
worker) is recorded very low, While the non-agricultural sect-
ors absorb only 25,5 pefcent of the tétal workforce in 199041.
as 4,0 percent in éecondary and 21.5 percent in tertiary sect=

ors.

(3) The agricultural labour productivity is found low because
of lack of modern technology and in migration mainly in the
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rural areas. The intensity of agricultural workforce wés
recorded higher ﬁhan the decadal growth of total populate
ion during 1980=1 to 1990=1, Thus the agricultural produ=
ctién processes have-bgen accelerated by the labour inten=-

sification rather than the inducement of modern technology.

(4) Inspité of favourable agro=ecological conditions, large
size of ;énd.holdingé and very low ratio of agricultural
laboureré to éultivator (0.18) in the upper Brahmaputra valle
ey which includes the districtsy namely, Lakhimpur, Dhemedi,
Tinsukia, Dibrugarh. the per capita agriculturalrincome is
recorded low (Rs.663fperson) with very low level of land
(Rs.hS#B/ha) as well as labour productivity (Rs.3680/worker).
There ié a record decrease in land productivity (22 percent)
during 1980-1 to 1990-1 and conasequently, agricultural growth
is recorded negativé~(-1.33vegcent). Therefore, there are

the stagnent conditions of agrichltural development, The facte
ors of stagnent conditions may be many, but, it may be mainly

because of natural floods and havocs.

(5) In Barak valley'regioh per capita income (Rs.1213/pere
son) is medium with high agricultural growth (8.5 percent).
Iﬁ“spite of low level of agricultural productivities, the grow-
th is Tecorded high and it is mainly because of high increase
tin land as well as labour productivities, Therefore, there is

& negative relationship between growth and productivity, but
growth 1is pbsitlvely related with the changes in land and la=-
bour productivity. In this prosperous region of the state, .
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labour intensity is high (1. 53 persons per nectare) with
smaller size of land holdings (1 10 hectare per cultivat-
or). Therefore. agricultural labourer-cultivator ratio is
recorded very high (1.36). In spite of dominence of 1abour
input in the production processes, this region may produce
more agricultural products and may accomodate more labour
force in future because of very high intensity of agricul-
tural growth potentials. |

(6). It may saxely be condludedtby estaﬁlishing fhé relatioh-
ship between land'prpductivity}and it technpiogical product=
ion factoré that the use of fertilizer..irrigation and HYV
seeds are positively related but insifnificent, It means the
high productivity areas are not influenced by irrigation be-
cause of hunid conditions of the. state. Therefore, rginfall

1s more prominent than irrigation conditions.’

(7) The relationship between land and labour productivity

is highly and significantly positive. It means that the areas
of higher level of land productivity have the higher levels

of labour productivity ahd Yice=versa. It indicates that the
factors of land productivity are dominent for labour producti=
vity also. | | o

(8) The growth-productivity relationship is weak which re=-
flects the diversified patterns of agricultural growth; It 14
hypothesized in the present research that this relationship must
be negative for balanced agricultural_development in its regional
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frame. But the hypothesis’1s rejected, because there is
‘positive relationship between ihese attributes of agricule

_gggéas‘éf high productivity, gro-

" tural developuent. Ihff

_wth procesds faster on aécount of higher levels of agricul-
tural production potential which’ is third important attri-
'buxevof'agriéultural development, For the justification of
~ this statement, productivity patterns in relation to agri-

‘cultural production pdientials‘would be interpreted separ-
ately in next section of this chapter.

'(9) 1In the processes of region-formation of agricultural
characteristics; it is élear that'the.physical‘conditions
-are influencing directly to the areal homogenity of egri-
‘ecultural activitiesy As a result, the regional boundaries -
-0f ‘agricultural regions are coinciding the physiographic
‘divisions of the stete at their mesoe-level .of reéional de-
mercations: But this fact is not true for middle Bfahmaputra
‘fiegion where the boundéries of ph&éioéraphic‘regiqns are not

coinciding at meso91eve1§_

SUGGESTIONS 3

In the concluding part of the present chapter, it
is found that the agricultural developmental processes are
evolving diversified patterns which are very weak in nature

and therefore, there is a diversified nature of developmental
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attributes, For strengthening the entire system of agri-
cultural production and its micro regional systems, few

suggestions which are very much important and would help
to integrate the structural components of agricultural

' systems have been give.
They are as follows 3

1) Indeed, the égricultural prqduction processes accele

erated in Assam staté are too weak so that they are not

able to prbduceéuiplusproduotion in fhé'érga;ZSLnée there

is’qusurpius production, the agro-industrial bage of the

sﬁate would be wgak and congsequently, the secondary and tere

tiary sectors are rot having the propcrtionate share of occe

‘ upat;onallstructure.'On the other hand, the entire agricul-

tural producticn processes are stagnent. Undoudbtedly, these

. praducﬁiﬂn processes are labour dominated accelerating thro-

ugh the peasantry System'oflthe~£anming for the local consum=-

ption (Das 1980). However, strong agre-industrial base is re=-

quired for getting the makimum remuneration to the farmergg

Agro-industrial set up would help to shift in the occupation-
al structure alsos Thus, at the district head quarters the

" nunber of rice miils, flour mills and oil spellers would be

'~ established in futre. Cn the dﬁher-hand, to strengtihen the

industrial fecilities for agricultural development like fer-

tilizer depots, seed stores, storage facilitiés should also be

established at the rural towns of the state. As a result, there



Table 6.1 3 Region-Wise Production Potential Attributes .

gion

(1990-97) .
Agricultural Average ' |Maximum | Product- Production Pot-
Land - |Expected | ion Effe ential
Regions -} Product- {:eld iciency
' ivity vel (Y/A) Ma ‘
T 7 gnitude Inten-
(Y)Rs/ha |(AJRs/ha - (Rs/ha) | sity
(A/Y)
IAI, The Low Land - , ‘
of Lower Bre  6157. 8842 0.70 2685 1.44
_ ahmaputra valle-
. ey Region - B .
* ‘IA2. Kokrajhar Reg- 3984 4500 0.88 516  1.13
ion o .
IBI, Gauhati-Surr- 6096 8685 0.70 2589 1.42
ounding Region " R
IB2., Nagaon-Golaghat 4506 5073 0.88 567 = 1.13
" Region ' '
IIB3. Longitudinal 6361 7785 0.82 1424 1.22
Humid Region -
IC. Upper Brahma- 4545 8296 0.55 3751 1.83
~ putra Valley '
' Region
":f }(,Cachar Region 2771 5584 0.50 2813 . 2.0
IIB; Hailakandi Re- 1402 - 3592 0.40 2190 2.56

Source 3 Cropwise Max, Expected yield figures are collected '
.from the I. COAOR.' Shillongo
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would be a functionai change according to agro-industrial
set up of the area and it would help to shift the occupate
ional structure from agricultural sector to non=-agricultural

.sector,:

- (2) So far as the acceleration of decision making process-
es is concerned, there is a triangular relationship among
| agricu;tural attributes, They are ? |

(1) extsting production structure of which land productivity
‘48 the main atrribute, |

(149 the agricultural production potential which is related
to the level of the maximum expected yield (4), and

(118) the tnpute intensities (X), The relationship among these
attributes can be estzblished and the optimisation of the
agricultural systems can be suggested.

Table=6.1, reveals thet the magnitude of production
putentied which is difference between exiesting productivity
and potential productivity (A-Y) is recorded highest in upper
Brahmaputra valley region while its intensity is higheat in
Hailakandi regien., It means that these two extireme resource
intengsities of gtagnent agriculiural regions can be utilised
€0 intensify the teehhological inputs {(Fig-6.1), Thus, use
of fertilizer, HYV and pesticides should be made more in these

regions,
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(3) :The‘relationship between land productivity and tech=
nologgcal input is weak in the dagricultural practices in -
the statek The above suggestion would alsc help to astrens
gthenfthis relationship and would increase the rate of age
ricultural productivity with respect to technological ine
puts. waever,'fbr preparing théiprober regional investe
ment strategy for longer pefiod,vthe agrd-ecoloéical cond-

~ itions should also kept in hind because agricultural regions
are properly coinqiding the agfo-ecological conditiqns gf_‘

- .. the state,

(4) The flood control programme must be implemented speci-
ally in the flood=prone areas apecially in the upper parts
of Brahmaputra Region so that the farming 1nténsity and pro=

ductivity levels can be raised.. -

($) ‘There has been a record decreage in productivity and
| negative growth 1n>agriou1taral prodﬁction in the upper
Brahmmaputra and Barak Valley regions during the last decade
(1980=1 to 1950=1)., The growth can bo {nersaged by changing
the cropping patterns of these regions. Ths eropping patterns
are paddy-dominated rather than commercial crcps. These areas
have favourable agro=ecological conditionz for the growth of
oi) seeds and jute cultivation, Thus, 1t is suggested that
Jute and oil seeds should be cultivated in these &reas in fute
ure so that the agricultural productivity and growth can be
increased fast with the optimal patterns of developments:
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APPENDIX - 1

Disiriciwise changing crop-patlern

in Assam (1980-1 ta 1990-1)
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{, Karimganj 80-1 25,51 43.43 . 3.51 0.03 0017 0.006 0,02 0.01 - - 0.35 0.008 0.03 0.47 0.13 0.04 .21 - 1,00
70-1 16.56 &8.64 8,18 011 0.05 Q.02 0.02 0.003 0.008 0.35 0.44 £.09 0.0 1.04 0.10 0.04 2.77 0.04 1,30

¢ -8.95  5.2%  4.67 G.08 -0.42 0.044 0.00 -0.007 - - 0.09 0.082 0.02 0.57 -0.03 0.00 -2.44 - 0.30

22. K.Anglong B0~ 10.37 6179 0.08 8.05 0.11 - 0.76 0.6 0.34 - - 0.76 0.2  1.36 8.83 Z2.09 1.18 %31 - 0.60
90-1 6.83 46,34 0.14 440 122 6.13 052 0,33 0.12 Q.22 0.20 0,35 1.34 40,00 123 0.42 238 0.10 0.57

G -3.54 455 Q.06 145 ot <0063 0016 0.0 - - =054 .08 -0.02 1.7 -0.8& -0.76 -1.03 - g.09

23, N,C.Hills 80-1 36,50 28.35 0.05 Z.47 006 0.28 0.37 0.2 - - 1,50 0,43 1.85 7.68 0.37 &L.%2 1.09 - 0.51
80-4 36.51 37.04  0.21 4.24 0.7  0.25 1.00 Q.12 0.04 0.4 0.14 047 2,11 10.30 Q.56 3.2 419 ¢.03 1.58

€ -5.99 -1.31 0,16 2,77 0.21 -0.03 0.63 0.00 - - -1.38 0.6 0.3t 270 -0.01 -3.63 2.0 - 1,07

Assam 80-14 20.43 55.10 146 076 3,39 0.32 0.22 Q.12 - - 3.4 L2700 040 7.18 3,78 .62 - 1.61
§0-1 18.33 54.24  3.65 058 2.38  0.31 0.20 Q.08 - - 1.9 0,30 0.43 &.89 .92 - 1.09 - 1.96

¢ -1.%0 -0.86 Z2.45 -0.4& -1.01 -0.01 -0.02 -0.04 - - -1.48 0.03 0.03 {71 -0.8 - -0.53 - 0.35

C = Changes in Percentage, RA = Autuan Rice, RW = Winter Rice, RS = Summer Rice, M = Maize,W = Wheal,0CH = Qther Cereals and Millets, T = Tur, G = Gra
%‘ Lentil, P = Pea, RP'= Rabl Puises, L = Linseed and Custers, § = Seasum, MR = Rapseed and Mustard, J = Jute, ( = Colton, SU = Sugarcane, 0 = Onic

Abbrevialion: =
5P = Fotato & Sweel Polato,

115



APPENDIX - II , , \

Districtwise changes in crop-yizlds in Assam {4980-1 10 1950-10 lyleld in Kg/ha!
Districts Ry Ry Ry oW oM TG LooF T . 5 1 Pig
1. hu,rthaF 80-1 716 013 1091 31 1132 450 4RO 560 - - 370 980 &7 3O 1240 70 52600 - 14483
204 &17 1039 11 507 1653 A00 627 $215 502 377 479 C k2 603 A 7% 72 51180 24825 13232
d .o-13.82 2,57 -1.50  -0.59 49.73 3333 7.9 18300 - - 2.43 8.37 -10.37 10,79 41.53 2.8 -2.7¢ - -84
2. Gﬂalparé 80-1 214 90 1254 510 1203 330 720 425 - - 236 775 50 424 1366 80 344650 - 7214
90-1 834 1422 1825 574 4930 450 BSS 1199 411 380 350 - 520 480 533 1383 &) 54850 1975 10486
d 2.84 43,64 34,38 12.5% 50,43 28.57 .75 182.12 - - 7.14 0.65 -2.22 34.33  1.4% 6.0 58.30 - 13.78
3. Bengaigaon 80-1 - - - - - - - - - - - - - - - -
30-1 - - - - - - - - - - - - - - - - - -
d - - - - - - - - - - - - - - - - - -
4, Dhubri 80-1 569 885 914 600 949 500 730 600 - - 463 955 485 459 1589 70 2860 - 11665
0-1 £43 2710 19 CBYT A55% S50 TR 1349 6% 389 404 938 485 625 4833 T 43483 2333 16508
d ~-21.26  43.50  30.96  7.83  43.75 10,00 -5.4k 1P8.1b - - -12.74 -1.78 0.0 ~7.40 2.76 0.0 .97.57 - -9.9G
5. Barpeta 801 713 706 950 600 984 540 730 450 - - 394 800 550 32 1487 B0 29450 - 7000
90-1 33 1130 1845 600 1186 575 807 1304 523 625 474 027 500 476 1323 75 40425 1550 13742
d -25.06 60,05 94.29 0.0 20.52 &.48 7.60 189.77 - - 20,30 28.37 9.09 45.5% -9.95 -6.25 37.47 - 52
b, Nalkari 80-1 722 961 123 450 1199 330 760 400 - - 34 720 510 319 2172 &0 30543 - 7745
- 90-1 889 igis 1038 652 4355 32 525 1409 475 £50 414 1075 536 24 1528 70 40485 680 11768
d 2z. 11 26,53 -15.40 0.30  13.76 -41.45 -30.92 252.25 - - 31.84 49.21 5.0% 95,81 -29.65 -12.50 32.5 . - 51.%4
7. Hamrup &3~1 842 987 4298 610 1270 500 800 500 - - &4 E50 400 290 1146 80 284138 - 8923
90-1 797 Hiz 1694 12 1977 32 800 1261 407 482 400 77 407 548 1556 &0 39843 1614 7449
d -10.09 1277 407.55 0,33 24,47 -37.0 0.0 152.2 - - -10.71 9.4 473 88,97 35.78 0.0 41,60 - 5.89
£, Nagaon 301 572 1247 1473 510 4363 450 700 400 - ~ 294 830 500 141 1366 70 27838 - 5581
90-1 1409 1454 169 483 4255 430 847 1337 340 313 s B850 . &850 602 175¢ 70 36870 333 9550
d £5.03 19.47 33,07 -5.0% -9.3% -4.44 -4.71 224,25 - - .58 0.0 -10,0 326,95 2B.11 0.9 2,44 - 35,44
9. Horiqaon 80~ b4t oq4 1282 S40 035 43 750 410 - - 4 A 450 39 1425 75 2843€ - 4444
20-1 374 132h 1981 537 055 445 AR4 4493 403 330 403 8ok 457 44 615 75 37044 2270 8836
d 41,65 3340 4334 -0.55 0.0 -1.11 -B.BD. 494.44 - - -2.45 075 377 12,40 13.25 0.0 ”’ 38 - KT
0. Darrang  20-1 750 109e 1218 630 1239 400 Fe0 540 - - 433 1000 4 =3 1282 70 31977 - - &1
‘ 30-1 £34 g 293 &22 1040 534 428 1461 560 430 4717 8%¢ 544 330 icéz 73 25856 2436 5823
d g.74 .86 -32.3 - =S

-1.27 -47.39 33.5 -17.37 170.55 - -~ 5.74 -10.4 53.5 -1.&7 0.0 4.29 15.05
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. Sonitpur  ED-9 727 944 1283 560 1152 430 490 500 - - 382 Si0 450 803 E70 7 15283 -
70-1 °FZ 1384 1201 556 1268 400 74D 1840 394 §23 43t 1042 323 0 4480 1674 75 33864 3150
g 26,82 dhL1T =639 -0,71  10.06 -11.41 7.24  188.90 - - fE 4G 16,22 -45.2 0.23 0.0 -23.22 -
. Lakhimpur 80-1 Xy 1436 1269 600 192 560 72 400 - - 32 440 480 867 4L 7S 29247
90-1 786 1392 1684 580 &1 540 707 1211 53 410 44% 798 375 444 4920 73 4115 2580
a C-5.42 0 -3.06 2.7 -3.33 -28.66 0.0 -1.83 202.75 - - 1.5 81.36 -21.88 -38.79 -31.24 -2.47 40.72 -
. Bhemain  80-1 719 1381 1249 S0 158 340 700 . 480 - - 479 230 330 60 1443 70 29840 - 10974
70-1 617 1926 162 %56 1197 502 722 1159 561 404 408 855 262 534 {584 72 33166 2636 11134
- -14.18  -18.46  27.85 -0.71 3,37 -4.5h L1 8L - - -1a.82 5,538 -25.14 -19.09 &.27 2.87 17.24 - 185
. Jorhal BG4 1106 1664 1269 500 1387 - 850 - - - 446 380 45 87 1463 65 46540 - 7901
50-1 {22 1973 1620 504 1437 526 630 1427 475 346 408 380 446 978 1588 A7 35667 2138 f2eg
d 10,94 8.5 27.65 (.20 1B.02 - 0.0 - - - =852 0.0 -0.8%8 1126 8.27 3.07 -23.37 - 23.51
. Goiaghal 80-4 &2 1446 1269 530 geg - £70 400 - - - 396 700 480 357 1463 70 35905 - 7542
90-1 £32 1747 1620 539 1342 472 B0 1472 547 378 419 400 485 726 1192 72 35409 3167 10848
d 1.09 20.81  27.65 1.69 45.93 - 1.49  268.0 - - 5.80 -42.85 1.04 30.3¢4 -18.52 2.8 -1.2&8 - 44.0
. Sibsagar 30-1 1136 1335 126 ¢ 112 - 450 380 - - 378 &80 380 640 {448 70 33908 - 7880
70-1 - 1955 1639 1620 510 962 - 621 138 Kt BT 210 408 794 {584 70 40747  197& 11032
d 34,42 46,74 27.65 2.00 -14.49 - -4.46 263.%6 - - - 9.2 7.37 28,06 7.90 C.0 2017 - - 40.0
. Dibrugarh 80-1 « 1144 1412 1289 510 1158 - 700 480 - - 357 400 440 360 1443 80 30297 - &7
70-4 1316 1627 162 53 1102 500 704 1299 446 324 400 764 34 493 1584 73 24692 1733 107
d 15.03 15.23  27.6¢ 5.0 -4.84 - 057 170.63 - - 8.99 94.0 25,37 -11.36 &.27 -8.75 -1B.5 - 16.82
. Tinsukia B0-1 807 1379 1287 =10 1261 500 740 470 - - 426 500 475 432 14&3 70 35483 - 110
50-1 1411 1446 1620 685  ic4d 500 742 820 340 - 358 364 33 468 525 1584 41896 1950 - 9934
a 74,41 &85 7.5 3#.21 103 0.0 450 7446 - . - -5 6.0 -1.47  -16.93 8.27 O 0 1807 - 3274
Cachar 201 1420 437 1455 500 1138 560 710 440 - - 366 430 360 386 1463 70 28770 - 7495
F0-1 1405 1743 1339 490 1231 466 704 g4t 459 435 450 447 442 622 1084 63 28514 2254 957
4 3.3 264 809 ~2.0 0 16,57 -16.79 0.8 23674 - - 22.95 378 &8 0.2 -25.91 -10.0 -0.87 - 0.34
20,. Haiiakandig0-1 1707 1443 1284 200 1135 5Q0 700 ALL - - 335 25 502 509 443 L5 42005 -
20-1 1682 1588 1247 295 4351 497 FO0 14R7 449 279 34 £3 100 365 1584 &5 5105 4242
a -1.46 16,46 -0.06 C.0 23.2¢ - - ~(.29 95.2% 0.0 -PA.29 8,27 (.0 24.56 -

7.8% -2.65 -1.23
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21, Karimganj 80~1 1839 1590, 1238 S50 1158 SO0 700 450 - - 36 480 350 99 143 72 472t - 14573
90-1 1622 1h5E 1082 559 4351 542 695 952 355 324 380 404 465 366 15B4 71 29449 3083 8978
"4 079 427 -6 LE3 ek B0 0.1 113775 - 382 -3t 32.85 k124 B.27 -1.3B -37.E - D242
22, K.Angiong 80-4 271 1832 4R49 A40 361 365 &35 &0 - - 38 776 487 520 470 &0 32T - &8sl
%01 1028 1370 1620 &8 384 371 645 1429 23 377 450 @S0 4BS  B4h BGY 79 SiR71 470 1323
d 10,24 -25.21 765 456 28338 -th.e? 2.54 82,25 14.88 9.25 -0.41 82.69 4,55 -1.25 20.5 - 26,77
73, H.L.Hillz 801 1084 1554 269 £50 L0 406 800 400 - - 406 90 300 484 1463 BS 35833 - 10453
201 1485 1603 1520 £53 4391 45 200 1920 395 530 477 9AS 507 284 is84 &5 36WE W50 2EE
g 137 -3.66 27.65  0.46 111.09 13.05 0.0 180.0 - - 17,48 -1.53 140 -i1.58 8.27 0.0 1.51 - 16,49
Assam  80-1 21075 27503 27439 2170 74281 B5H1 15699 9905 - - 8426 Se43 9992 4i774 32617 4622 775118 204288
901 22488 31842 328 124676 28992 9976 5274 28T - B73 47404 10384 12087 34244 1678 863119 - E250éh
d .28 15.66 48,84 2,51 19,59 14,52 3.6b 198,75 - 27 ALES 1393 245 498 3045 1135 - 10,17

Sourced Basic Agricultural statislics..1980-1 & 1990-1, slalisiical wing, Direclorate of Rgricullure, Assam.

er Rice, ¥ = Maize,W = Wheat,OCH = Other Ceraals and Mxllets, T=Tur, G = Gram,

Abbrevialien: = Changes in Percenlage, RA = Autumn Rice, RW = Winter Rice, RS = Sumn
asum, MR = Rapseed and Mustard J = Jule, C = Cotton, SU = Sugarcane, 0 = Daion,

g
L = Lentil, P = Pea, RP "= Rahi Pulses, LC = Linseed and Custers, §=5
P&SP = Pofato & Sweet Potato,

Fi
2
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