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Geomorphology is the study of the origin and evolutie
on of topographic features by physical and chemical processes
operating at or near the earth's surface. The study of geomorphe
ology ie based on the principle that all landforms can be relate
ed to a particular geomorphic process or set of procesoces, and
that all landforms thus developed may evolve with time through
a sequence of forms dependent in part on the relative time a
particular process has been operating., Underlying all geologic
and geomorphic principles, and in fact all sedentific principles
is the conmcept of uniformitarianism®, which states that the natue
ral physical and chemical processes which operase today have
operated in the past and will continue to do g0 in the futupe,
Study of present phenomena which can be observed in operation
allows extrapolation into the past to infer the origin of lande
forms which are the effects 0f past processes.

Geomorphology has today quite clearly and separately
emﬁuuﬂ from a coagulated position between geology and
geography. Now it stands fairly on its own principles and cone
cepta and has “nl.opd‘ its own methods and techniques. "hat is

more, geomorphology plays a ieading role in integrated surveys

in which the geomorphologists work in useful collaboration with
botanists, pedologists and agricultural scientists to evaluate

the resources of the land, PFor agricul tural planning, particue
larly, geomorphology plays a very important role. A study in
the regional geomorphology helps in the various types of land



*

utilization for agriocul ture, horticulture, forest development,
gselection of oites for comastruction of dams, transport and
communicational necessities. Last but not the least, geomore
phology alsc helps in selecting sites for human habitations.

/ Gertainly for centuries the landforms were treated
very imadequately and superficially. Only during the 185th cene
tury did the development of surveying allow a correct and full
descriptions of landforms and not until the 19%th century did
the development of geology lay the foundations for a more truee
ly scientific way of thinking, The qualitative approach in geoe
morphology deals primarily with the understanding of phenomena
which may or may not be based on numerical data, In particular,
the gualitative approach attempts to draw together relationsnips
between cause and otfcot; The gquantitative approach in gecmore
phology, which developed comparatively recently, places much
emphesis on measurement and gathering of numerical data. But
it is always found that both the approaches are intricately
interwoven with each other. Guantitative evidence may play an
important role in investigation dbut each number is analysed
gualitatively for relevance to the problem before being used.

In India geomorphological studies are yet to be deve-
loped and studied on a wider scales Of late, there has been a
very 1ittle work done in this field of geomorphology. lost of
the literatures available are baced mainly on geological backe
ground, In India the branch is yet to be crystallised separately
from general geography and geology. Geographers like S5.,P.Chae=

2



tterjoe (1962)° and B, Basu (1944)° nave worked on physiograe
phical divisions on the basis of structural and topographical
difterences. fhe reagon for this limitation in geomorphology in
India may be attributed to the lack of detailed geological and
tonosranhical maps and areal photographs. Recently some work
has been made on geomorphology of different regions of India.
Some of the important contributions include R.K. m'-‘ geomore
phological studies in the Sonar Bearma Basin of M,P, His study
i9 based on extensive field work and gquarter inch toposheects.
Ve Subramanyan's® techniques of geomorphologic analysis has
been very helpful to the students of geology and geomorphologye.
Bimal Ghosh and Surendra 5ingh® have sosked out aifferent possie
bilities of landuse in a village based on the geomorphology of

the region.

Although some geomorphological investigations have
been undertaken in different parts of the country and now many
geographers and geologists are engaged in this field but unfore
tunately no work has been done in the North eastern region of
India, So the study of geomorphology and its impact on agriocule
ture is expected to throw some light for future plananing of the
region and it will certainly bring some new facte about the

geomorphic history of the region.
SALLEND FEATURES OF DME MEGHALAYA PLALEAY

An outlier of the peninsula, the vast plateau of lee
ghalaya extends between 25%°H and 26%° latitudes and 90°E and
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and 92%45'E longitudes, The state, waich came into existence
on the 19th January 1972 covers an area of 22,549 Sq.Km, The
plateau comprises predominantly of difficult hilly terrains
with narrow valleys in between and strips of plain lands adja-
cent to Bangladesh in the south and west, In the north lies the
great Brahmaputra valley of Agsam and in the east of the plae
teau lies the detached Mikir Hills,

Physiographically, the Heghalaya plateau is remarkae
ble due to its highly dissected and irregular terrain in the wes-
tern and southern faces in contrast to the regular and steep fall
of the southern face, The Hoheskhola Adaguri range is the demare
cating line between Garo and Khasi Hills. The central and eastern
parts of Meghalaya are the true extensions of the Decean plateau.
The northern undulating hilly region gradually slopes down towae
rds the Brahmaputra valley. There are two terraces indicating
two peneplain surfaces in this region, One is from Khanapara to
:_é"_u”iﬁ”:u the other from Burnihat to Nongpoh. The central upland
gone consists mainly of rolling grassy downs, intersected with
river valleys and dotted all over with soft rounded hills. A nume
ber of waterfalls and rapids in this region indicates a youthful
topography. The southern face of the plateau is a vast structural
platform, From Cherrapunjee the terrain has a gentle slope southe
wards and then falls to the Sylhet plain. The altitude varies
considerably in the plateaus The Shillong pesk in the Khaei Hille
distriet is the highest known point which is 1961 meters above
sea level where as the lowest elevations are to be seen generally
on the western part of the state averaging as low as 100 meters.



The climate of Meghalaya is very much infiuenced
by the seasonal winds. The climatic conditions vary from sube
- tropical to the semietemperate. The rainy season starts from
April and lasts till the end of September. The northern hills
being the rainshadow area gets lesser rainfall than the soue
thern =it of the plateau, The maximum rainfall is recorded in
the Haweynram « Cherrapunjee -« Pynurgla belt in the Khasi Hills
district with an annual average of 11,741.7 mm. Shillong and
Tura receives 2800 and 1800 mm, respectively. There is a wide
variation in temperature distribution in the plateau., The tem=
perature has a general trend increasing westwards. The following
table shows the climatic varistion in the Meghalaya plateaus

The plateau has red soil mostly with a lot of latee
rite formations. The soil is deficient in phospheric and potash
contents but rich in nitrogen and organic matter’, In the cene
tral plateau the soil is predominated by red soll and in the
northern border areas there is a typical upland loam and old
and new alluvium soils. The southern areas have sandy gravelly
and shaly soils because of heavy rainfall and other geological
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In the last 70 years, the state of Meghalaya has
recorded a population growth of 97 percents During the decade
of 196171, the Jaintia Hills recorded a growth of 38,6 pere
cent, the Garo lills 32,4 percent and the Khasi Hills has ree
corded a growth of 29,3 percent againet the average growth of
31,8 percent for the state as a wholes Un account of great
variations in the land-population ratios in different areas ,
the geographical and population eentres do not coincide. The
density of population per sq.kme in 1971 was 45 persons, hae
ving risen from 30 persons in 1961, The urban population of
the state forms about 14,54 percent to the total population.

In 1961, about 52,8 percent of the population were
workers (males 58.3; females 49.7)s In 1971 this declined to
 44.2(male 53,23 females 34,6). About four-fifth of the total
population are engaged in primary activities (69,15 percent as
cultivators; 9,88 percent as agriocul tural labourers and only
2,066 percent in livestock)., In the interior areas of Garo Hilles,
Nongpohyrural Jowal and Dowki more than 956 percent of the popu=
lation are engaged in primary activities, elsewhere, it varies
from 70 to 90 percent,

Although the economy of the plateau is almost entirely
dependent on agriculture, 85 percent of the state's land sure
face has been classified as barren and unsuitable for agricule
tural use under the prevailing traditional practices. The plae
teau falls broadly into three agroeclimatic regions:(a) areas
bordering Bangladesih; (b) the central plateau and (¢) the sube



tropical regions bordering Assam, IThe southern border area
stretenes downwards from where the gentral plateau ends toe
wards the plains of Bangladesh in the couth, It is the min
region where tropical and subetropical fruits are grown. The
central plateau is the highest region in the state averaging
between 900 to 2000 meters of elevation where high altitude
paddy, maige, mfllets, potatoes ete.y; are grown. The subetropie
cal regions bordering Assam is dominated by paddy and maize as
the principal erops,
SARLIEE TSVESIICAZIONS

There has been a very little work done on the northe
eastern region of India as far as geomorphology is conceried.
The most important and relevant of theee is by JePe sua-e’.
He has worked on the physiographic eovolution of Reghalaya. lids
study is based mainly on the geological structure of tais
region. He has aleo tried to distinguish the oycles of erosion
which seem t0 have worked out to produce the present day lande
scape in the plateaus KXo Le Bs.uh'ug’ work on the Meghalaya =
Hikir Region i =210 an important contribution to the geomore
phological study of lieghalayae The extensive mapping and sure
veyling done by the Geological Survey of India needs no elaborae

tion. But still this region needs the detailed geomorphological
study to know more about the region,

RLAN OF WORK 1

In order to have a ¢lear vision of the impact of geoe
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morphology on the agricultural pattern in Meghalaya, the
work has been divided into two main parts. 'The first part
denls with the general geomorphology of the region, which cone
sists of three chapters. The second part deals with the agrie
cul tural situntion of the region, which consists of two chape

ters.

' The second chapter includes a detailed discussion on
geology of the plateau as observed and depicted by dilfferent
geologists, Thne chapter also includes the gecvmorphic charagte=
ristics of the region in relation to the geology and physio=
graphy. In general, this part deals with four main sections =
etratigraphy, struoture and structural relationship, geological
history and the geomorphic features.

Chapter three deals with the geomorphic processes that
have been operating in the region with the geological time
scales The gcoaoépnc processes have been dealt separately une
der mechanical and chemical weathering, the drainage system,
and the fluvial eycle of erosion and finally an attempt has
been made to distinguish the different cycles of erosion which
continued through time,

Chapter four deals with the various morphometric analye
sis which helps to understand the drainage and other cinracte-
ristics emperically. This part has been divided into three sece
tions under slope analysis, drataaéo morphometry and multiple
relations among morphometric properties. Under the drainage
morphometry included ealculations of the drainage freguenay.



Pifferent drainage pattern have also been distinguished in

this section,

The chapter five deals with the genmeral agricultural
situation in Meghalaya including the factors effecting the
agrioultural pattern. In this ohapter the land use pattern has
also been discussed for the two time periods of 197172 and
1976-76 and finally the intensi ¢y of cropping is also discu=
ssed within this cimpter,

The aixth chapter also deals with the agricul tural
pattern, but in a detailed manner, It has been divided into
four sectionej the cropping pattern, the crop combination ree
gions, the agroegclimatic regions and lastly and attempt has
been made to analyse the problems and prospects of the region
in regard to agricul ture.

The last or the seventna chapter deals with a summary
of all the chapters in brief and a correlation between geomore
phology and agriculture in the plateau. An effort has been made
gualitatively to find out a meaningful relationsnip between
agriculture and different geomorphic characteristics such as
relief, slope, geology, and fluvial characteristics.

1t was found necessary to illustrate and supplement
the statements and discussions in the thesis by figures and
photographs which helped us in a great deal to visualise a
clear picture of the natural coafiguration of the regiones
The negcessary materials for the thesis was collected mainly



from the field. Other important sources include publie
cations of memoirs and records of the Geological Survey
of India, toposheets of various scale published by the
Survey of India, Census reports of the districts as well
as of the state, some latest publications on geomorpholo-
gical literature, and other published or unpublished
reliable sources,

12
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The atratigraphy of Meghalaya shows the following
rocks of different geologic periode

1. Archaean Gneissic Complex
2, Shillong Group of rocks
Se Lower Gondwana rocks
e Sylhet Irape g
Be Cretaceous « lertiary sediments and
G, Quaternary and recent deposite
Zue Archacan Gneiseie Couples !

_ The core of the plateau is an ancieant mass of
gneiss mueh intruded by a coarse granite. The Archaean gneie
esic complex ie exposed in the ceatral and northern parts. The
rogks are believed to be the northeeastern extension of the
Indian Peninsular block, separated from it by the Garo - Rajma=
hal trough faulte '

The rocks are composed predominantly of para - and
ortho = gneisses, mignatites and meta -« sedimentary bandse.lhey
comprise mainly biotite - gneise, blotite « granite, amphiboe
lite, calc =« granulite, banded magnetite « guartrite, sapphie
rine - cordierite granulite, magnetite - grunerite granulite,
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quartz - dumertierite - tourmaline schists, ete., Some of the
schistose rocks comprising biotite -« schist, gquartz = sillie
manite schist, meta « basite, bilotite - cordierite granulite,
red schist, ete. occur as detached remnante over the older
gneissic complex around Sonapahare Possible presence of an une
conformity is receatly postulated between these two groups of
rocks. The mafic rocks within the Archaeans include (a)Olrthoe
amphibolite, and (b)leta « dolerite and meta = pyroxenite, fhey
show mostly concordant and partly discordant x-olfaumntp with
the associated gneisses.

The older gneiss is uniform in character, white to
1ignt grey in colour but occassionally pink(for example, in Nonge
ptoin), usually fine, but sometimes medium in texture, and dise
tinctly banded, It is essentially a microcline granite with abune
dant blotite and the felepar dominating the gquarts. A certain
amount of plagioclase in typical and hornblend may occur in addie
tion to the biotite., lagnetite is always strongly developed, and
small granules of apatite are sometimes found. In places the
gneiss contains much muscovite. The bands in much of the rock are
scarcely more than y8th inch apart, but in Nongstoin a coarser
variety has been aom; variation in the amount of biotite caue
eing alterations of acid and basic bands.

Shillong Group of jockg

The Shillong series, occupying a moderately large area
around especially south and east of Shillong is the predominant
type among the Shillong group of rocks. Tfhey are composed of a
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considerable taickness of well bedded gquartsites, locally
conglomeratic and frequently micaceous and of an unknown thick=
ness of highly crumpled and foliated mica schistis, horablende
schists, chlorite schiste, granulites and amphibolites, with
occassional bands of shale or slate. These two types are not ine
diserimins tely associated, and the argillaceous is thought %o
constitute an older sub-division, the main line of junction bee
tween the two groups follows the general HNE=SS#Y strike and affe
ords no sign of unconformity. On the whole, micaceous schiste
is the predominant rock of the shillong series and is in places
intimately associated with the gnelss., The argillaceous stage ine-
cludes some soft and shaly beds., For several miles the base of
the guartsite stage is a conglomerate band about 100 £t. thick,
the basal layers of which are coarser and have a more earthy
matrix than the upper. This band is made up almost excluaively
of guartz pebbles ranging upto 4 inches in dhntu?. some of the
other peb.les are of coloured gquartzite. Some of the guarteites
are said to show current bedding. In the Knasi Hills, the strike
of the beds is 5 « W, with a general uutucrlj dip along the
northnern portion and a northerly dip among the southera exposures.
In both stages m; is a distinet general increase in metamore
phisn from north % south, marked also by the development of grae
nite veins., The argillaceous beds show thermal metamorphism along
their contact witn igneous intrusions. Along the southern boundary
of the shillong beds, there is a steep plame of contact between
the highly altered sedimentaries and an accumulation of bedded
igneous rock known as the Sylhet trap, supposed to correspond to
the trap of the Rajmahal hills and therefore, (0 be early Jura=
seic age. Bradshaw® speaks of the shillong series in the Knasi
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and Jaintia hills as typically arenaceous and comparatively
youthful in aspect when undisturbed; at the shattered and in
contact with the granite or cpidiorite the Shiliong beds be=
come quartzite schists, mica schists and phyllites.

Intrusive into the gneiss as well as into the ole
der rocks is a granite which is exposed over an area of nearly
30 sgemile around Mylliiem and is known in consequence, as the
Mylidem granite. 1t consists of a structureless ag regation of
large porphyritic, flesa coloured microcliine, with subordinate
acid plagioclase and orthoclase, quarts and biotite, the latter
oometimes inter-grown with hormblende, common accessories are
apatite, sireon, crystals of magnetite of considerable size and
abundant sphere. The guarts usually shows strain shadows, This
rogk is often seen intruded along the bedding planes of the
quartsite, eolsewhere, however, it Cuts obliquely across the
strike of the shillong series, and contains pleces of the gquarte
site and schists. The dip and -u-in of the shillong quartsites
along the granite boundery are quite independent of the granite,
and the contortions, in the guartszites must have been effected
before the granite was introduced. Veins of the granites are to
be seen magnifying through the khasiz greenstone or epidiorite,
genoliths which have been Oaughf up by the eceid intrusions.

<he Sylhet Irap

The Sylhet Iraps are of the nature of plateau
basalts, exposed in a narrow easteweat strip of 80 km, long
and 4 km, wide along the southern border of the shillong plateau,
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the maximum exposed thickness 1s 550-600 me They apparently
overlie the eroded Pre~Cambrisn besement are themselves overe
l1ain noneconformably by the upper«cretzceous - cocene sediments,
The sediments and the lavas form a monocline, becoming a flexure
southwards, the gediments at the crest of the flexture in the
Therrighat « Shella sector with its last « west axis chnnges
along its trace westward to a high angle reverse fault thmaough
normal and vertiocal faults (Dowki fault) and marks the exposed
limit of the Sylhet Traps to the south. 70 the north the trap
at Therrighat are in contaot with the gneisses, granites or
snillong group of rocks along an eastewest fnult, termed the
Raibah Pault, Immediately, south of this fault the Trapse dip at
45° =« 50° to the south. At the southernmost limit, they again dip
at 10° - s5° along the monocline or at 50° against .he Dowki
Pault ( eege Umngri river aection). Lateraily they plunge togee
thd with the sediments southwest along the Jadukuta river, to
the east, the last exposurs of the traps is seen in the Dowki

river.

The sylhet traps comprise predominantly balal.fa and
ainor alkali basalts, rhyolites and a.oid\' tuffs. he basalts ocour
as fhows and are 5 « 7 m. in average thickness. Andesites are
‘absents, Many of the basalt flows show flow - brecoies st their
top and @nprho various textural {ypes, VvizZ. noneporphyrite,
mico=porphyrite or megaeporphyrite. the alkali basalts occur as
flows in the Umlew gorge and in the Dwara gorges, They coa‘biu
mostly phenocrysts of diopside a few altered and resorbed horne
blende in a zroundmass of augirine augite, sugerine, emhedral
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nepheline, magnetite and interstatial isotropic patches of
a feldspathoid mineral resembling anald te. Secondary minerals
filling the vesicles are calgite, gquartz and geolites.

Both within the flows and also in the immedintely
adjoining Archaean rocks to the north, basalt dykes are commonj
within the Trap area the dykes occur as swarms. They tend bee
tween §75%: - 575% to 386%5 - ¥86% and are intruded postelava,
They are of a single compositional type. The basalt dykes are
found in the Archaean of Khasi and Garc Hills tending between
NNE « S5V and NE-SY in most cases colncident or nearly so with
the grain of the country rock, There are some unusual alkali
lamprophyre dykes in the Archaeans of NE Garo Hills, probably
belonging to the same period of the igneous activity,

Louer Gondignag of vestern Gare Hillg

Lower gondwana rocks, recognized at Singrimari p
the Garo Hills, consist of pebuile bed, sandatone and carbonaceous
shale with streaks and lenses of coal and impressions of verte-
brarie indica. The sandstone dips westwards and is intruded by
dykes of dolerite.

e lowest beds of the calcareous facies of the
eogene has been termed by Fox as the Tura stage. They include
sandstones and shales ld thin seans of coals, Inis stage is now
believed to include the Cherra-sandstone, a band of hard, coarse
sandstone, and the various outerops of thin coal occurting in and
near the Garo Hills. These were previously thought to be of cree
taceous age. These beds rest wi th no marked dto;omnoc on the
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eretaceous but overlap on to the gneiss and oiher metamorphie
rocks, At the base is commonly found Kaolin and occassionally
laterite. The Tura beds are followed by mummulite limestones
(Sylnet limestone stage) waich show ccneiderable lateral vasiae
tion,shales and even sandetones are locally developed. The faue
na ie fairly rich and shows affimities with the Kirthar fauna of

Bangladesh,
Sxetaceous Jertiary Jediments ¢

The oldest fossiliferous sediments of Meghalaya bee
long to the cretaceous system predominantly seen in the plateau,
These sediments occupying the southern part of Meghalaya are
thick and extensive and are considered to be continuous with the
eretaceous = tertiary sedimeants of the Bengal Ba-h‘. Ihese sedi-
ments are affected mostly by basement controlled faul tse.

These continuous sediments, about J00 m thick, mainly
comprise of sandstones and mudstone or shale, excepting for the
three well defined fossiliferous 'nlutcnu and occur as (1i)dise
crete outliers, and (ii) a continuous narrow belt fringing the
southern margin of the state bordering the Bangladesh plains.
Here the sediments are divided into two groupss (a)the Khaei
@roup and (b) the Jaintia Group. The Khasi group is a distinct
arenaceous faclies consisting of the oldest Jadukuta FPormation
followed by the predominantly conglomeratic Mahadek Formation.
The Jaintia Group is a calcareous facies(shelf facies) and hae
been divided into three formations visj the Langpar, the Shella
and the Kopili formations.
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Susternary and Recent Deposits ¢

The Tertiary rocks along the southern and western
borders of Garo iills in isolated areas and along the southera
fringes of Khasi Hills are overlain by isolated patches of (lder
Alluvium, Along the northern fringes of the Garo Hills distriot
also one finds such patchess These deposits consist of beds of
assorted pebbles with coarse, loose sand and brownish clay. The
pebble beds, at places, occur in irregular repetition. These
rocks usually form exceptionally flate-topped low hillocks and
mounde with red soll cover,

Hecent Alluvium ie found in the river valleys on the
northern foot hill region of Garo & Khasi Hills slong the wese
tern border of Garo Hills and southern foot hill region of Gare
and Khasi Hills,.

The Alluvium consists of fine silty sand and light
to dark greyish clay with rare pockets and layers of coarse
sand and shingles, The fine sand at places contains abundant
sinute flakes of mica and when extremely fine, resembles the
wea thered loose silt stones as seen around Manikachar in the
Gareo Hfl.lo.

The present height of the plateau owes 4ite origin
to th upliftment of the block during the Jurassic times. The
teclonic history of the plateau began with the effusion of plae
teau basalts (the sylhet traps) through fractures and faulte inm

2
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the basement, and uplift and subsidence of adjacent basement
bluk.‘. These were to).léud by upper oretaceous - Sertiary
sedimentation into the relatively down thrown portions along
the faults. These faults tend along Wie direction of HWeSE and
Be¥ in the north western part of the Garo Hills, E-¥ in the
south Khasi Hille and HE=SW in the eastern margin of Khaei Hillse.
The Tectonic forece has been vertically dominated and controlled

by differential movements along these basement fractures®,

Basement deformation is evident in the gneissic group
of rocks. Various rock types of this group are intricately fole
ded and show a high degree of flowage indicative of high mobility
of rocks due to deep burial. In some of the areas, evidences of
cross folding are presentes The foliation trend of the rocks secms
to be mostly NE«-SW in the western part and Ee-¥ in the southern
part of the Khasi Hills.

¢the Shillong group of rocks usually show broad open
folds with a few stecply dipping sones, appareatly due to faule
ting. aﬁo rocks of the sheer gone shows evidences of sulphide
(mostly pyrite) mimeralisation®. T™e general trend of the rocks
i9 NE=5¥, The western margin of this group is remarkably straile

ght having no outliers to the weast of this contact.

_The first major tectonie event in the rogion started
Aa W This is marked by the Sylhet Traps which
occur along a 80 km, lonz and 4 ka, wide narrow strip, exposed

in gorges along the scuthern margin of the plateau. Thelr contact
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with the crystallines to the north is a fault, the Halbah

Pault, which apparently determined the limite of the Traps
]\____—’
during their effusion.

The Dowki fault in the southern fringe of the Khasi
Hills is a Qﬂmu structural lineament which comprises at
reverse faults, Eo upthrown side of these faults is to the
north and the system represents a major plane of dislocation.
In the southern fringe of the Jaintia Hills one of these faults
.continues further east to the North Cachar Hills and then joins

The E=¥ lu@mu in the western part of the plae
teau in the Garo Hills are represented by monoclines and faulte

ameng which the Dapsi Reverse fault at the base of the Tura rane
ge is most -m;nmar. The Tura range, a horst is bounded to the
south by the Dapsi upthrusts In the Garo Hills there is ample evie
dence to indicate activity along a number of Hel, NeS, and NVeSE
basement faults throughout the tertiary period. '

A rqcmuur dralnage pattern in the NE-SW, NWeSE,
and E=¥ directions is a distinctive features of the Shillong plae
toau, Some of them appear o represent faults, many of them are
master joints and fractures and the whole pnim has been dovee
loped due to upliftment of this horst in the tertiary period.

The Shillong plateau which is looked upon as a2 discone
nected portion of the peninsular India, secems t be in some ways
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'linnar to the salt range of the west, llowever, there are ree
markable contrasts between the two tracts. While the sals range
tncludes a comparatively complete sequence of rocks from early
Palaeozoic to early Tertiary, the Shillong plateau is made up
largely of Preecambrian rocks acutely folded and stecply dipping
with overturned fringe of ¥esozoic and Tertiary uumu.’m
Shillong plateau, therefore is best regarded as geoclogically part
of the Indian peninsula cut off therefrom by the intervening
spread of the Ganges and the Brahmaputra Alluviume The prevailing
rocks of the plateau have more in common with the gnelssic amd
Dharwar rocks of Bengal and Bihar than those of the more neighboue
ring Himalayan seguence, There is a further resemblance seen in
the marine transgression which affected the southern shores of the
plateau in the cretaceous times and which left oretaceous deposits

much of which lie undisturbed upon the older rocks®.

SEQLOGICAL HISIORY
nn the Pre-~Cnmbrian times, the Archaean basement of

Wo northeasterly extension of the Indian

peninsula, remained a landmass experiencing earthmovements lea-

€

ding to complete folding and fracturing of the ancient rocks. Due
ring this time the central part of Meghalaya, now covering the

eastern Khasl and Central Jaintia Hills districts, develeped into
a trough over which the sediments of ﬁho snillong group of rocks

were laid down, The sediments, later uplifted and folded expe~
rienced low grade metamorphism as a result of granite(iiylliem
granites) and basic/ul trabasic(Khasi greenstone) intrusions.



rho post Pre-Cambrian landmass experienced peneplae
uti.u uu the Jurassic times resul ting into the tomnon of

SRR s g e

a flat lcnnad surface preserved over the pxatnu 8111 udq

(y\ the end of Ja_nuio the southern margin of the Khasi th
experienced eruption of plateau basalts, the sylhet traps, throe
ugh Basteieat fissures, i.es Raibah Fault, along which the aou-
thern block subsided and the northern block upheaved. The rate
of sinking of the former increased, soon after the ceasation of
the volcanisa, x;uulm into the marine invasion and deposition
of the upper cretaceous sediments over a rapidly down sinking
basine. The rate of subsidence gradually slowed down towards the
Palacozoic - Loe durin e area attained a sta=
.ble shelf condition nad the calcareous formations of the Jaintia

_group were deposited, The part of the plateau covering the Khasi
bim was still experiencing upliftment of the northern block
resul ting into the deposition of only the oldest (low sylhet)
sandstones and limestone beds over the plateau and the younger
ones(the middle and upper sylhet sandstones and limestones)along
the southern fringe of the plateau. The eastern Jaintia and Gare
blocks, respectively to the east and west, remained landmass till
iide-gooene and experienced progressive down sinking later intiae
dng the deposition of the coal bearing sandstone followed by
fmestone of the Khasi Hills., Since then, the sedimentation contie

1ed uninterruptly over the submerged southern part of the Garo

d1ls and southern and castern fringes of the Khasl and Jaintia

lls %11l the end of the Uligocene period when the Barail nngo,
_the south of the Jaintia hills stood up as a landmass. . \
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The sedimentation continued uninterruptedly during
the Nlocene period over the southern and western part of the
Garo Hille and southern fringe of the Khasi Hills, the Jaintia
block became uplifted and remained a landmass. The major uplifte
wz the plateau as a whole started at the end of the Niocene
ruunm into the formation of land locked shallow waler lucous-
“trine besins along southern fringe of the Khasi and Jaintias Hills.
The Pliceene(Dupi Tila) sediments were deposited in these basins.
The suberecent older alluvium deposits along scuthern border of
the Khasi and Jaintie Hills =nd southern and western part of the

Garo Hills are fluviatile deposits along o0ld river valleys.

The Meghalaya plateau represents a remnant of an ane
¢ient plateau of the Pre~lambrian Indian Peninsular shield, upe
lifted to its present helght of about 6001800 m ‘:bm m sea
level. The plateau, though now a part of the northeeastern ranges
is actually an extension eastward of the massive block of the
Peninsular India lying to the east of the freat Gap in the Arche
aean terrain, subsegquently filled up with alluvium deposited
Jointly by the rivers of Ganga and Brahmaputrae

During the Mesoszoi¢ and early Tertiary times, tuls

plateau was practically submerged under the encroasching sea and
it wae uplifted nonLtru the bed of the sea at the time the

ﬂimyu rose £ Tet l-.. The slow and free

nmatntc movements helped the sedimenta®y beds retained their
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hai‘izontal character and gave rise tuo structural platforus

well developed in the Cherrapunjee area. The central and easte
Sadibushichinliai i

orn parts along with the Surma valley in the south, the state
ears mposinhg table land, bordercd b
:3_9//3_, as_an impo ’ cd by a great socarp

and sloping steeply towadds the plains (Platc -1)e

The plateau like character of this tract 18 well de-
veloped on the west and east of Shillong itself. The culminating
ridgey north of the hill station, i1s some 1900 meters above mean
sea level, but the general altitude of the plateau is about
lm/mtul. Southwards, the ground slopes gently to elevations
ranging from 1200 to 1520 meters and them plun;es steeply to the
plains except where foothills intervene., In most places, the plae
teau rises like the the sloping wall of a great fortress, 1200
neters from the plaine of Sylhet, which are only some 50 meters
above sea level, Thias wall is not a scarp face, but is the steep
dipeslope of a monoclinal £01d2%, It 1s broken through by impassam
ble river ~gorges or oanons which may be between 700 and 1100 m.
M a considerable breadth at the top (Plate - 2)., Between

the_gorges ri flat topped r (-] e teale ——

The evolusionary history of the plateau involves emele
gence, submergences, and peneplanntion with several phases of 6ro=
sion, sedimentation, diastrophisn, intruaionland movements of
land and sea. It contains marks of peneplanation on its bare faoe

—— e

which _ranges :ran the P ian to Recent and sube-iecent po=

rioda.u The higher parts of the plateau preserve marks of the

e T e —
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m-ns,gny dissected and irregular terrain in the
western and nortaern faces makes e geomorphic features, chaw=
racteristics in this regions In contrast, the southern face io
charagteriged by the regular and steep fall down to the Barake
Surma plain through a faulted face. The plateau may be divided
;;;of two broad physiographic division based on the geomorphie
charagteristiecs.

1. The Vestern Hilly fract and
2. The Central and Eastern Plateau.

Ine Yestern Hilly Iract .t This hilly tract coincides with the
- Garo Hills district of Meghalaya and covers about 8,180 sgekum.

At the southern foot of this extensively dissected tract lies
the Surma plains with their hes and meandering streauns.The
highest elevation is 1412 m., the Norkek peak situated 15 kum,
southeast of Tura on the lura Range., The Noheskhola Adaguri
JRange is the dem roating line of the western and central part of
the plateaus The Tura Hdange and the Simsang valley are the wmost
important aour;htn features in tho Garo Hills. The Tura range
extends from the Tura town to Siju, a distance of 50 km, The
hills in the north of the Tura range including the Arbela hills
running parallel to the Tura Range are low but gradually ine
crease in heignt until they reach the latter im the south. The
range is a typical horst bounded by two fault lines and it is
along the northern fault line that the Simsang river flows ecaste
wards for about 45 km. before turning south through a gorge,sepa=
rating the Tura Range from the Kylas Range and ul timately coming
down to the plains near Baghmars, Here it is known as the Somes-
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wari river. The Kylas hill which lies east of the riverycalled
oum“ by the Garos, stands out a8 an abrupt hog back mass
Tewering above most of the hills in the vieinity. The rest of
the area of the hilly tract consists of a tumbled mass of hills,
whose general tendency ie to run north and south with several
low peaks between 450 and 600 m.

Zhe Central and Zagtern Plategu ¢

Covering an area of about 14,575 sq.km, the central
and eastern plateau, coincides with the Khasi and Jaintia dise
trict of lieghalayae It is characterised by its senile topograe
phy and flat skyline. Geomorphologically 1t may be subdivided
~idnto three seciions.

1. The Rorthern Undulating liills
Z2¢ The Central Upland, and
S« The Southern Hills.

th northern section has an undulating topography, hnill
after hill rising almost to the same height and exteanding to the
Brahmaputras The accordant sumnits of these hills vary between

170 and 520 m, There are two terraces indicating two peneplain
: Fov alo '

wwww

hat to NHongpoh. The northern hills are separated from the more
higher central upland by an important fault line. The alignment
of the hills from Nongholi to Burnihat is from WWe3E, Above 490m
most of the hillocks are conspicuous by their flat top character.

The eastewest running central upland of the Khasi iills
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covers about H000 sge.km, which is demarcated by a 1500 m cone
tour line as ite outer 1limit, This mone consists mostly of rol-
1ing grassy downs, intersected with river valleys and dotted all
over with soft rounded hills. The upland contains remnants of
| several peneplained surfaces, ranging in height from 1500 to
1900 m, thus preserving the several traces of erosional cycles
in this parte fhe Shillong hills contain the highest peneplained
surfuce, tending ESE-WNW, over which streams meander before plune
ging into the deep valleys of the Umiam and the Umkhen. Ihe ree
gion has a youthful topography which is evident by the presence
of many rapids and waterfalls in the neighbourhood. A typiecal
granite topography is to be seen %o the south of the shillong hills
around Eylliiem, Farther soutn occurs a vast structural platform on
which stands Cherrapunjee., This part of the central plateau i
built of gently dipping sandstones of the cretaceous age, and over
ite edge the magnificient Hawemel waterfalls add to the scenic
beauty (Plate - 2). Small, ‘roundod. limestone hills of the Eocene
age are found scattered all over the Cherra plateau, some of them
 eontain small cave deposits toos

-_—

. From Cherrapunjee the terrain has a gentle slope southe

wards for about 7 km, and then falls rapldly to the Sylhet plain,
the ground slope conforuming to the nigh dip of the sedimentary
rocks. Towards the Surma valley the abrupt slope in many places
hae given risce to deep precipices due to neavy rainfall.



1.
2.

Je

6,
7.
Se

9
10.

11.:

12,

13

Sulailehd

CHARZIER = 11

Pascoe, x.a{(mw); A manual of the Geology of India
& Burma, Vol, 1I

Wadia, D.N(1976) Mcs: of India, New Delhi, Tata
MeGraw Hill Publishing Co.

4842

Geol and Nineral Resources of the States of Indias
::rt?o tern Regiont GeSe.1. 3 Misec. Publication.
. .

Pascoe, E.H(1959)3 A manual of the Geology of India
& Burma, Vol, 1I

p 0}

Geology and Nineral Resources of the States of India,

North imstern Region: G.S5.I. 3 Fisec, Publication
Noes 30,

Pascoe, E.H(1969); A manual of the Geology of India
& Burma, Vol.II

The Gagetteer of India, Vol. II; 19756

Pascoe, E.H (1979)3 A manual of the Geology of India
& Burma, Vol, I1Il.

Singh, R.Lj Meghalaya Mikir Region, Indiaj A regional
Geography

53 6]
4212



34

Weathering
Climate and Weathering

Mechanical Weathering
Chemical Veathering

Fluvial Geomorphic Cycle
Drainage Systems

Stages in the Cycle of Erosion



34

The geomorphic processes are all ‘*hose physical and
chemical changes which effect a modification of the eagth's
surficial form, A geomorphic process may be epigenic or exoge-
netic and hypogenic or endogenetic. But the most common geomore
phic processes are weathering, mass wasting and erosion which
are generally exogenetic processes. Other geomorphic processes
originate within the earth's crust and are thus designated as
jcndogcuotio. Diastrophism and vulcanism belong to this class of
geomorphic process, However, for the present study only the exo=
genetic processes have been taken into consideration which cone
fine physical and chemical weathering only. It has been also
attempted to assess the importance of fluvial geomorphic cycle
in the Meghalaya plateau.

LEAZHERING *

The disintegration or decomposition of rocks is generae
1lly referred to as weathering, It is a collective or group of
processes at or near the surface of the earth. Weathering may be
regarded as of two distinet kinds, according as the rock is dise
integrated without chemical alterations (Mechanical or physical
weathering) or rotted and decomposed (Chemical weathering).

Though both the types of action commonly cooperate in producing
the mantle of rock waste, each has its region of optimum activity,

The various factors which influence weathering are

1. Climate,
2. Petrological and lithological characteristics of
rock types,

Je¢ Structure and
4. Vegetation.
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SLIMATE AND WEATHERING
The major climatic factors of temperature, rainfall
and humidity determine not only the rate at which weathering

proceeds but also whether chemical or mechanical processes pree-
domina te,

It is worthwhile to mention here that the area under
study is quite vast to have a detailed field observations. Howe
ever, an attempt has been made to identify those weathering sure
faces where climatic factors might have played a significant
roles

IEMPERATURE ¢ The Table -~ II, which shows the temperature vae
riation in Tura (Garo Hills), reveals that there is a steady
rise of maximum temperature of 23,6% in January to 32.8° inm
April, The temperature is fairly high throughout the summer bee
ginning from March to October., It can be seen that the variation
between the maximum and minimum temperatures is remarkable throue
ghout the year, The minimum temperature varies from 12,5% in
January to 23.3% in August.

TABLE - 11

°nmmw
Hax®C 23,6 26,4 29,9 32,5 31,0 29,3
MAROGC 1243 14,9 18,7 22.1 22.9 22,7
JULY AUG SERT OQCT _ NQV __ DEG
Max®C 26,9 29,3 29,5 28.9 26,5 24,7
Mn®C 83.2 23.3 22.7 20,3 163 13,8
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In contrast, the data (Table - III) for Shillong
(Khasi & Jaintia Hills) show that the temperature decreases
eastwards., The mean maximum in this district is highest in the
months of July and August(24,1°C) and lowest in January(16.5%).
The same months record the highest and lowest minimum temperae

tures also., The mean minimum ;tmpcraturo varies from 3.0‘0 in

TABLE -« III

QAN PER __BAR PR m
.xn‘:v._n..a__zm__n.n 23,8
Jun’ 3.6 m__.m.n.___n.x.....n.n_u.s.
JUL _ AUG SEP  Qo?  NOV Do
2ax% 24,1 24,1 23.6 21,8 18,9 16.4
Jian® 18,1 17,8 16,6 12,9 7.7 4.8
January to 1&,1‘0 in July. It'om thus be seen that the temperae
ture variation is more in the Khasi and Jaintia Hills district

than the Garo Hills,

BAINPALL * There is a marked variation between the ezstern and
western parts of the plateau as far as rainfall is concerned.The
Table = IV shows tiat the annual rainfall in the Garo Hills is
5331.6 mm of which more than two third are received in the four
months from Hay to fugust, The rainfall in the eastern part in
Shillong, shows an annual of 2417,5 mm, The most remarkable fea=
ture is that the rainfall in the winter months is more in Shille
ong than in Tures. The rainfall at Cherrapunjee (Table - IV)which
is located in the structural platform on the south is as high as
11,418.7 mm while Shillong being located only 50 Km, to the north
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with a rainshadow effect gets only 2417.3 mm., The high raine
fall in Cherrapunjee -~ Mawsynram region is due to the fact

that the southwest monsoon laden with great amount of moisture
from the Bay of Bengal blows over Bangladesh and is suddenly
cut by the cliffs of the tableland in the south with an average
elevation above 1200 meters which juts out like a pcninnﬁla
into the surrounding gorges about 600 meters deep on ei ther side
and as a result the monsoon having reached the heads of the

gorges ascends vertically upwards and causes very heavy rainfall.

ZABLE = IV

AN FER AR ARR A JUN
Zurg TeS 2.1 131.1 _402.4 708,7
Shillons. 15,2 28.5 5904 1364  325.4 544.6
Shercapuniee 19,8 _ 37,3 __178,9 _608.2 1705.1 2921.5

-k _AUG SER QT NOV __DEC
Zuge 700.,2 _908,6 461,80 249,7 17,7 1.2

Shillong . 596,9 534,66 _ S14.9 220,28 54,2 _ 6.3
46,7 4.9
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BMECHANICAL ¥ EATHERING @

Mechanical weathering is the breakdown of material
by entirely mechanical methods brought about by a variety of
causes, Some of the forces originate within the rock, while
others are applied externally. The applied stresses lead to
st®ain and thus ultimately disintegrating the rock surface.,Va=
rious processes have been recognigzed as mechanical by Ollier
(1969)1, Thornbury(1971)% and Sparks(1971)°. 0f these, however,
only slaking and weathering caused by fire, are noticed in the
area under studys

Al ternate wetting and drying of rocks is a very impore
tant factor in weathering, a process know as llnkin“. On the
southern part of Meghalaya the cretaceous tertiary sediments
show this type of mechanical weathering. Here one finds disine
tegration of the fine grained sandstones and mudstones into a
number of large pieces of about egqual size. A large variation in
diurnal and monthly rainfall in this region helps in this process

of slakinge

Blackwelder (1969)° has pointed out that a good deal
of thermal expansion and contraction of rock is caused by forest
fires. Areas of higher relief in Meghalaya where extensive jhue
ming is practised, show spalls and flakes of rock which are proe
duced due to exfoliation caused by unegual heatinge |
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CSHENICAL WIATHERING

The chemical decomposition of rocks comprises seve-
ral processes which are usually concurrent, though one or the
other may be dominant locally. The chief chemical weathering
processes are hydration, hydrolysis, oxidation, earbonation and
solution. Goldich(1938)° has discussed the principle of mineral
stability which states that the minerals in igneous and metamore
phic rocks were at equilibrium under the conditions of tempera=
ture and pressure 2% which the rocks formed, but under the tem=
perature and pressure conditions at the earth's surface some of
the minerals are not the most stable minerals. He has given a
general order of mineral stability in which the least stable mi=-
neral (calecite plagioclase) is at the top and the most stable
(Quartz) at the bottoms

It is evident from the above order that quartz and
muscovite are the common constituents of rocks composed of weae
thering residue, It will be seen from the geological map of Mee
ghalaya that the region is widely occupied with igneous and me=~
tamorphic rocks. The exposed Archacans in the central aand northe
eastern parts are belleved to be remnants of chemical weathering
processes, Abundant bioclite and potash feldspar show that these
rocks hnave been subjected to chemical weathering thoroughly.

The Shillong group of rocks are generally composed of
gquartzi te - schists which shév an interaction of mechanical and
.chemical weathering. On the southern border of th§ Shillong plae
teau the Sylhet Traps are exposed in a narrowE-W strip. They are

‘\
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of the nature of plateau basalts. They comprise mainly of
basalts and minor alkali basalts, rhyolites and acid tuffs.
This is the region of intensive chemical weathering. The gene-
ral chemical compoaition of the basalts show that the constie
tuents like 8102, Aleoa. ngaa. etec. are abundant. The 10203
is very susceptible to water which undergoes the process of
hydration which involves a conversion of limonite.

RPey0543H,0 =~  2Pey04 o 3Hg0
ZLUVIAL GEOMORPHIC CYCLE *

A landscape has a definite life history during which
it shows a series of gradual changes, whereby the initial forms
pass through a series of sequential forms to an ultimate form.
Landscape evolution is thus envisaged as a ¢ycle which runs
through a defini te course of development. It is, therefore, of
prime importance to recognise the stage of evolution attained
in landscape development., But as in the case of a single valley,
the preocess of sculpture ntanpn' its character on the country,
while rock characters, conveniently summed up under the term
"structure”, are also potent factors in determining form, Ve
: may say, then,following W.M. Davis, that "landscape is a funce

tion of structure, process and stagc"’.;

Throughout most of the world, runoff waters are the
dominant{ geomorphic agency. S0, in any geomorphological study
fluvial cycle of erosion becomes the most important aspects
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DRALNAGE SYSTEMS +

With an average annual rainfall of 26889 mm, Megha=
laya is drained by a number of consequent and subsequent stree
ams with a large number of thelir tributaries. In order to have
a clear picture of the drainage system we have divided the sys=
tem into two : the Garo Hills and the Central and Eastern Plae

teau,

The rivers in the Garo Hills make two distinet syse-
tems separated by the @entral Tura Range, one flowing to north
towards the Brahmaputra and the other to the south to the Surma
valley. The important rivers of the northern system includes the
Kalu, the Ringgi, the Ajagar or Didak, the Krishnai and the
Dudhnai. The important south flowing rivers are the Darrong,Bane
dra, Dareng and Simsang or Someswari, Of these, Someswari is the
largest in the whole Garo Hills.

The drainage system of the central and eastern Meghaw
laya is to a great extent directed by the central upland zone
which acts as a watershed from which the rivers flow doen to the
Sylhet plain in the south and Brahmaputra valley in the north.
Of the northern group of rivers the important ones are the Khri

or Umkhri, the Umiam and the Digaru while those of the southern
system are the Kynchiang or Jadukuta, the Umiew - Umiam, Nyngot
and Myntdue
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JAlN"HA HILLS
DRAINAGE




Plate No.3

Plate No.5
Plate No.4
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S2AGES IN THE CYCLE OP EROSION

It has already been mentioned tha t operation of the
erosional agents such as rivers leads to an orderly segquence
of landform development. An attempt has been made here to ucnf
tify the stages in the fluvial cycle of erosion in Meghalaya.
It will be seen from the analysis later that the rivers of lMee
&helaya are in different stages of the c¢ycle.

Numerous short tributaries and gullies extending
themselves by headward erosion in the Garo Hills show tn;t the
cycle of erosion is still in its youthstage. The Someswari, the
Krishnai, the Dudhnai rivers show a 'V' shaped profiles which
confirms the above statement (Plate = 3)s It will be seen from
the drainage map of the Garo Hills that the interstream tracts
are extensive and poorly drained., In sddition, the prominent
water-falls are the most typical of early youth stage. In case
of the Someswari and Bingi rivers, at their upper courses, one
will find conspicuous meanders reveals the fact that these stre
eams are in a transition zone towards maturi ty.

A glance at the eastern and northeeastern portion of
the Khasi Hills would reveal that this part is drained more ex=
tensively and densely than any other part of the district. A
number of waterfalls around Shillong such as the Sweetfalls
(Plate = @), the Elephant falls (Plate = §), the Mawsmai falls
of Cherrapunjee (Plate = 2) prove an absolutely youthful topo=
graphy in this region., The plates show that in the river the

: valley deepening is more conspicuous than their widenning(Plate=S)
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The stream divides are generally broad and poorly defined.

In the Jaintia Hills one finds that most of the ree
gion is drained by a number of --hort tributaries.Most valleys
are 'V' shaped and there is a general lack of flood plain deve=
lopment, Intor--u'oan; areas are extensive and drained only by a
parallel streams which is rather irregularly drained.

The above regional picture shows that the general
topography of Meghalaya is in a youthful stage except for some
parts in the Garo Hills where one finds characteristics of
maturity. Thus the study of the drainage characteristics and
topography shows that the rqgion has been uplifted in recent
past, so0 the streams have again acquired energy to deepen their
valleys. The streams are actively engaged in headgard erosion,
Thus it appears that the region presentis a multicyclic landscape
(Plate = 6),

L



Ze

Je

e
7.

48

QUASTER = 111

Ollier, C,D(1969); Weathering; Hongkong,Longman

s WoD(1971); Principles of Geomorphology,
Na York, John Viley & Sons,

Sparks, B,%(1971); Rocks and Relief; London,Longman

Olider, C.,D(1969); veatherings Hongkong, Longman.
421D

Sparks, B,%(1974); Geomorphology; London, Longman

Wooldridge, S.V and Morgan, R.5(1969); An Outline
of Geomorphology, London, Longman



BORPHOMEIRIC  ANALYSIS

# Slope Analysis
* Drainage Analyeis

* Multiple Relations Among
Morphometric Properties



49

Like other branches of geography, the study and objece
tive of geomorphology have changed considerably since the end
of the second world war. Today the emphasis is placed more on
the study of the precise angle and composition of slopes, mea=
surement of the denudational processes acting upon them and the

mathematical properties of drainage basins.

The morphometric methods which have been used for the
present analysis include the study of the characteristics and
nature of average slope of the region, some drainage characte-
ristics, such 2s stream frequency and drainage pattern and
finally there has been an attempt to correlate the various more
phometric characteristics of tem sample drainsge basine within
the plateau, These methods have been helpful not only to identi-
fy the different erosional surfaces, but they also provide mate=
rials to reconstruct a systematic geomorphic history of the
region, By studying the processes guantitatively, the complexity
of landform becomes more clear.

SLOPE ANALYSIS

An snalysis of slopes is very important for a better une
derstanding of the processes of landform evolution, Very rarely
_ 4o we find areas on the earth's surface that are absolutely level,
nu‘ lnutori is composed of slopes, sometimes of a slight gradient
and sometimes of a very complex nature, Geomorphology is concere
ned with landform and so, an understanding of the processes which
control slopes must form an important eclement of study,
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Some slopes, such as actively eroding sea cliffs, or
the free faces of high valley sides, may consist of bare rock.
A slope may be formed by a covering of weathered rock resting
on bed rock, Another type of slope consists of bedrock, forming
the basal slope, covered by a weathered rock, often including
a surface layer of soil, There are three important factoge which
influence the development of slopes @ '

a) The earth's surface has relief and hence slopes because a
variety of internal endogentic processes have raised parts
of 1t to considerable elevations above sea-level. The inie
tial slopes m by such movement will depend on the rae
pidity of the uplift and the material which is being raised.
Many of the older thecrics of slope development envisaged
sepsrate periods of uplift followed by slope and river dever
lopmente %

.

I

-,’M_.»(_, B

b) Both the weathering and ort of matéerials on slopes
are affected by climate. In consiusring slopes it is impore
tant to realise the influencé of ages of glaciation and perie
glaciation. Throughout .t‘l of British Isles slopes are the
reault of quaternary glaciation and m.m-*. The
slopes may be mantled by material deposited m by gla=
ciers and present a form gquite unlike the bed rock
they underlie.

¢) The activity of the stream at the base of the slope is
portante It removes the materisl conveyed to it from the
surrounding slopes. It sometimes moves arcund the bottom of



-~

9!
the valley and underocute ite banks. Thus the slipping

of material on slopes and the removal of sediment from
stream banks are but parts of a continuum involved in

drainage basin dynamics.

d) BHNan has had a considerable influence on slope development
through agricul tural and industrial activities,

Zgthod of Jtudy

Several methods have been suggested by Ralep ang Henry,
Smith, Yentworth and others to determine the average angle of
slope. In the present stuly we have adopted Ventworth's method
of average slope determination. It is a general and random mee
thod and hence, is simple.

Firet of all a contour map of the region is prepared
from the toposheets of scale 1 1 1,000,000, The region is then
divided into grid of straignt lines at right angles at one cene
timeter distance., The total length of grid lines of each sguare
is measured in miles and the number of contour crossings for
each square is counted. Then by applying the following formula
the angle of slope is determined s

Ten © -]#‘*

Where, N is the average number of crossings
I is the contour interval, and
@ is the angle of slope.
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In this case © gives the average angle of slope for
the whole area. As the angle of slope varies from one part of
the area to the other, the average angle of slope in each squa=
re is determined independently using the same formula,

The values of the angles of slope in degree and then
written down on each square and then, isolines are drawn in Ore
der to show the areas of equal angle of slope, Then, a chloro=-
pleth map is made to depict the variations in the anghe of
slope over the different parts of the region.

For the study of average slope it is always better to
have a detailed map on 1 inch to 1 mile or even upto 1 inch to
4 mile seales That will give a better pieture of the variation
in the slope. But beczuse of noneavailability of detailed topoe
graphic sheets of the state the present study of average slope
is based on 1 3 1000,000 sheets S50y with such a small scale map
one cananot expect a very good analysis of the slope. Here an
attempt has been made to visualise a general picture of the ave-
rage slope in the region. Since the contour interval is 150 mee
ters, the slope map gives the variation in slope of only major
relief features,

A glace at the map (fig - 8) reveals some contrasting
variations in the average angle of slope of the region. In ge-
neral, lower angles are found along the margin of the plateaun
while the core and inner areas, except the Khasi Hills district
show pteeper regional slopes. In the Garo Hills the slope seems
to increase from west to east., Western Garo Hills shows the
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least average slope with less than 4 degrees. The central ,

part has a slope which varies between 4 and 8 degrees and on
the east it is as stecp as 9 degreese The highest elevation

in the Garo Hills is the Norkek peak (1412 m) on the Tura

range which shows steep slope of 7 to 8 degrees. The slope dee-
ereases southwards where in the plains near Baghmara it avera-
ges between 2 and 4 degrees. In the west the slope abruptly
changes from 1 to 7 degrees. This veriation in the average sloe
pe in the Garo Hills is mainly due to the lithological and strue
ctural charascteristics of the rocks. A major part of this Dise
trict is occupled by nmpu-_u gnelsses which are very sude
ceptible to weathering and mass movement, In the west the abrupt
change in the slope may be due to the fault surfaces at the base
of the Tura Hanges

- A mjor part in the Khasi Hills district is occupied by
gentler slopes of less than 4 degrees. The central upland gone
wihich is a true plateau has the lower angles of slope while toe
wards the south it rises to as high as 10 degreecs, Towards the
extreme north and south the average slope remains generally low,
Ia ¢als part of the plateau the variation in the average slope
is a reflection of the relief of the region.

In the Jaintia Hills the average slope increases southe
wards. The southern areas has steep slopes, as steep as 1l dee
grees near Kheldam. In contrast, the northern slopes are much
geantler averaging between 1 and 5 degrees.
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fhe foregoing analysis of the average slope in the
Meghalaya plateau leads to conclude the following facts.

/ﬁu most important factor which is responsible for
the varying elope cheracteristics in the plateau is mass move-
ment, In the plateau which experiences heavy rainfall throughe-
out most of the year, movement on the surface is caused directly
by the action of the falling rain and surface run off, The exce-
8s material tend to be carried downslope by the force of gravity
thus gradually steepening the slopes This may be the case in the
southern part of the plateau where the average slope is couparae
tively higher.

Variation in the lithological composition of rocks
also effects the average slope in the Meghalayas plateau. Areas
of less resistant rocks show steeper slopes as in the case of
southern Khapi Hills and castern Garo Hills. The higher anglee
of slope in the southern part of Jaintia fills may be due to the
fault liness

Soil erosion due to extensive jhuming practises,also
helps in the variation of slope in the Meghalaya plateau,

RUALEAGE _ANALYSIS

Interest in drainage basin morphometry has grown since
ReBs Horton® drew attention in 1945 to certain basie laws. The
work of Horton has been built upon and exteanded since then and
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knowledge of the mathematical properties of drainage biuul
greatly extended, ZThe channels of the drainage network and the
landforms they drain are bound together in a close causal relae-
tionship, In 1900, V.M. Davis® wrote, "rivers and valleys have
a special plage, for it is impossible to treat the development
of landforme, or to describe existing forms in a rational mane
ner, without constant reference to the valleye that have been
worn in them and to the rivers by which the waste is washed
along the channel in the valley floor". Thus, in any geomnorphoe
logical study, drainage analysis becomes an important part, Here
the drainage analysis includes the study of stream freguency

and drainage patterns.

Stzear _Prequency

Stwean freguency s onc of tae nost important more
phometric analysis of the drainage basims. It gives a picture
of the number of streams per unit arens

PFiret of all = drainage mep of the region is prepa=

red from the gquaterinch toposheets (Sheet Hos. 789G, 78 J, 78 K,
78 Ny 78 Oy 85 B and 83 C)s This map is then divided intoc a nume
ber of half inch squares representing 4 sq. miles on the -m-ci.
The total number of stream crossings are counted and plotted in
the centre of the squares. These numbers represent the number of
streams per 4 sqe miles. In order to eimpléfy the analysis, all
these figures are grouped inte four classes md have been tere
med as coarse, medium, fine and very fine respectively 1
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(a) Less than 4 streams, (b) 4 to 8 streans, (¢) 8 to 12
streams, Then a chloropleth map is drawn according t¢ these

class groups to study the spatial variation of stream frequen=
ey over the surfaces

A glance at the map of stream frequency of Meghalae
- ya would reveal that there are a number of variable factors ine
volved in the variation., These factors may broadly be divided
into two categories 1@

1. Bnvironmental PFactors,

2e Technical Factors

‘The most important eanvironmental factors which have
affected the drainage frequency of Meghamlaya are as follows §

a) Climate;

b) Lithological and siructural characteristics of rocks;
e) Relief;

d) ' Stages of development, and

e) Vegetation,

A close examination of the drainage frequency map of
Meghalaya (Pige9) reveals that most of the area in the state is
covered by the category of medium stream frequency, i.e.y 4 to
8 streams per 4 sgetmlles. A major area of the Garo Hills is
occuplied under this category. The other class groups of drainae
ge¢ frequency occupy in patches mostly on the marginal areas.
In general one can see that the district of Jaintia lills showe
the maximum variation in stream frequency. The Khasi Hills dise
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trict shows moderate variation and the Garo Hills shows the
least variation. The finer frequencies are found in the east-
ern side of the state while the lower values are to be seen
on the western part. This explains that the drainage network
in the Jaintia Hills is more complicated than the other areas
which show a simpler drainage network.

It will be seen from the map that in the district
of Garo Hills the south and ecastern parts show higher stream
frequency between 8 to 12 streams per 4 sq. miles which is tere
med 28 having fine texture as far as stream frequency is cone-
cerned, This area is drahiod by the Someswari river and its trie
butaries which is one of the largest river basins in the region
as a whole. Ihis river borders the district from the Khasi and
Jaintia Hills district. The Bugi river basin on the southern
part of the Garo Hills also diesplays medium to fine texture.
The reason for this higher frequency of the streams in this dise
trict may be attributed to the fact that this part receives
higher rainfall than the other areas of the dfstrict. Relief
and physiography are the important factors controlling the
drainage system, in turn, the stream frequency of this area, It
is found that the district is separated from the Khasi Hills by
the contour of Y00 m which runs along the boundary approximatee
1y. A remarkable variation in the relief, hence an irregular
terrain helps the streams to develop their network, thus showing

a high drainage freguency.

There is a marked difference in the stream freguency
in the district of Khasi Hills. It will be seen from the map
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that the untrai portion of the district shows a lower free
quency group while the frequency increases radially and finae
nyim sthe border areas they show fine tuMoo. A major part
of the eastern half in m‘- district 18 covered by fine texe
ture, In the mm district the fregquency goes down to as
low a8 no streams per four sq, miles, This variation may,again
be mainly because of the relief structure. The district is a
plateau surrouﬂd by mountain ranges on all sides. The central
plateau is as high as 1500 meters and the surrounding areas rise
to less than 900 meterss ~

On the western margin of the region the basins of Ronga,
Jadukata show high stream frequency. A glance at the drainage
map (f4g = 6) of Meghalaya would reveal that the eastern part of
the distriot is covered by an extensively complex drainage nete
worke. The rivers, though small, have large number of tributaries
most of them flowing eastwards. This part of the district shows
a wide varintion in stream frequenoy widch varies from gero to
eleven atreams per four sg. miles. In the north eastern part there
is a patch which has a frequency of over 12 streams per 4 sg.umiles
aqptcmc e very fine texture over this area. In contrast, some
areas ~7 the contral rart has no streams absolutely. The Uniam rie
ver basin is the largest basin in the distriet which borders the
Jaintia Hills district. In the southeenstern corfier the frequency
rises to as high as ten streams, having a fine texture, in the
Umgot river basin. Climate plays a very important role in the ree
gion as far as the drainage frequency is concerned, The average
annual rainfall in this a‘ntrict varies from 1585 mm in Upper Shile
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long to 11012 am in anrrupun:u‘. Rains cover as many as 194
to 212 days in a year. Thus, it is the rainfall that accounts

for the development of the drainage system in this disteioct.

The district of Jaintia Hills shows the maximun verice
tion in stream freguency. Some of the areas of this district
have very high fregquency -~ as high as 14 streams per four sge
milea, At ﬁu same time i1t has got some of the lowest freguene
cies ranging from 0 to 2 stream per sge mile, A mjor part of
the district 15 covered by fine textures. The antm part is
comparatively coarser than the west as far as stream frequency
is concerned, Piner textures are found in the basin of Nyntang
river which flows from west to east, The Umkhen basin in the
aorth also shows high fregquency. The lyntdu river basin has the
highest stream freguency « as high as 12 t0o 14 streams. The ba=
-t.ai of Lyber, Lukha, Praog, etae. also have complex stream nete
work giving rise to over 8 streams per four egemiles. The southe
eastern part ie not drained by any major rivers and hence these
areas have got comparatively coarse stream freqguenay,

mc relief and slope play very mnmt role in the
am frecucncy in thie region. muago lines will develop in
large number upon an irregular surface than upon one which lacks
conspicuous relief’, It will be seen from the relief map(figes)
that the relief gradually increases from the southenst to northe
wests The southeastern part shows an average height of 900 meters.
From the slope map(Fig « §) 4t is found that this region of the
state has & moderate slope which explainse the lower stream free
quency in this area. But in the central part there is a high
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degres of slope which partially helps the streams to develop
a dense network, The cdlimatic conditions of this region also
have wide implications on the variation in the drainage free
' quenays The stream frequendy in the southern part is rather
inconsistent which may be due to the presence of a number of
faults and joints in this part.

Zsohnical Fagtor ¢

The most important technical factor involved in dee
termining the stream fregquency is the seale of the map and the
accuracy of mapping. It is obvious that larger the scale of
the map, more will be the accuracy in the frequency of streams,
For the present analysis the map chosen is of the scalejp
1 inch = 4 miles. Since the study covers the wiole of the state
of Meghalaya, it would be difficult to proceed with a map of

a larger scale. S50y considering all these points the study has
been done with the help of the guarter inch mape

ZLadncge fakiern

The process of tributary growth and "adjustment to
structure"® give much significant detail to watereseulptured
landscape. Adjustment to structure refers to the adaptation of
streams to the variations of rock character which underly them,
The texture of the drainage network depends on the amount of
rainfall and the proportion of runoffy i.e. the perviousness of
the rocks. In general, in a basin, the drainage pattern is ine
fluenced by the slope, lithology and atructure. The development
of a particular drainage pattern is directly related to the
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stages of the cycles of erosion.

There are four types of drainage pattern found in
Meghalaya 3

a) Radial Patternj

b) Parallel Patterns

¢) Dendritic Pattern; and

d) Contorted Pattern.

RADIAL PBATIERN ¢ Most of the area in Meghalaya are drained
in a pattern which is generally referred to as radial pattern.
In this type of drainage patiern the streams flow from the cene
tral part to all the directions. This type of drainage pattern
develops on flanks of domes and volcanoes where there is no
effeot of differing rock resistance’,

In the Garo Hills prominent radial pattern of drainage
system are found in the southwest corner, southern margin and in
some of the eastern parts. The southwestern corner is drained by
the rivers of Rongkha, Daru, Sanda and their tributaries. The
rivers of Bugl and Dareng and their tributaries drain the sou=
thern part and in the east, the rivers of Rongit, Dudhnai,Rongre,
Someswari and their tributaries form a radial type of drainage
puttcrh. In the southwest the Timanm series and Chengpara formae
tions of the Pliocene underlies the river system, while in the
south the Surma seriecs underlies the radial drainage systems It
will be seen from the geological map (Pig « 3) of the state that
these above mentioned rock formations are uniformly distributed
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over these areas, thus helping the drainage system to develop
in a radial pattern,

In the Khasi Hills district there is a wide distribue
tion of radial type of drainage pattern. Host prominent aress
are situated in the southwest, where the rivers of Someswari,
Rongkhal and their tributaries drain the region. The l1lithologie
cal characteristics of the rocks underlying them are uniform
and the relief consists of uéum mountains of great height.
In the central part, the radiasl pattern is most prominent, This
area has some isolated oloiuod highlands from which the stre-
ams could drain out towards all directions., A glance at the ree
lief map (Pig = 4) would reveal that the district is traversed
by a few contours in the central and eastern part. The land rie
ses towards southwest whoro'tho contours are many and the t0poe
graphy seems {0 be very rugged, The drainage system is very cone
Plex in the central and eastern part of the district where some
prominent radial types of drainage patterns are found.

In the Jaintia Hills the drainage system is predominae
ted by radial patterns., This may be due to the presence of a nube
ber of isolated domes and peaks from where the rivers are directed
%0 all the sides.

RABALLEL PATTERN

Jointe, cracks and regional slope play significant roles
in the development of parallel types of drainage pattern. The
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average slope map (Pig -~ €) of Meghalaya shows that in the
district of Garo Hills the average slope is maximum in the
northeast and southeastern part, It will be seen from the drale
nage map (Pig = 6) that these are the areas in the Garo Hille
where one finds parallel type of drainage pattern, In the north
and northeast the streams flow in a southnorth direction and
they are more or less parallel to each other, The rivers of |
Dudhnai, Rongronga, Krishnai, Didram, Rongei ete. in the north
display a parallel flow towards north, In some areas of the
southeast also one finds the rivers flow almost parallel to nih
other, The average angle of slope is comparatively steeper in
this part of the Garo Hills,

In the district of Khasi Hills one finds from the ave=
rage slope map that there is a wide variation in the regional
slope, The slope increases from north to south and finally in
the south the slope is very steep forming an escarpment. A few
parallel type of drainage pattern can be noticed in the southern
part which coincides with the steep slopes. The rivers of Umiew
and Umsohringkhiew and their tributaries in the south display a
typleal parallel drainage pattern. In the west, too, where the
average angle of slope rises upto 9 degrees one finds patches
of parallel type of drainage system,

In the Jaintia Hills the slope is very gentle which
varies from O to 6 degrees in the northern part and on the

south the slope is comparatively more., The drainage pattern is
not systemati¢ here and a few tributaries on the south run parse
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llel to each others

RENDRIZIC PALTERN

Dendritic type of dralnage pattern occurs on rocks
of uniform resistance to erision and on gentle regional slopes.
It will be seen from the geological map (Fig « ) that the Garo
Hille and Khasi Hills underlie a very complex geological struce
ture while in the Jaintia Hills this variation is much less and
has a simpler geological base. It 18 obvious that with a wide
variation in the geological structure there is a little chance
for the drainage system to develop a dendritic pattern. A glane
¢e at the drainage map (Fig « 6) displays a few patches of den=
dritic patierns in the districtis of Garo and Khasi Hills, But
there are quite a number of such patterns to be seen in the
Jaintia Hills, The river of Umlunar in the southeecastern Jaine
tia Hills show a clear dcndrtn_c pattern. In Khasi Hills, Vahe
law river and its tributaries flow more or less in a dendritic
pattern.

solmna has recogniged Aa pattern of drainage system
which occurs in areas of complex geclogy, where dykes, veins,
faulte or metamorphic rocks control the pattern. This is known
as contorted pattern, It will be seen from the geological map
(Pig = 3) of Meghalaya that there are a very few parts ia the
w#hole reglon waere there is a couplex geology with faults and
Joints. On the southern margin of the state one finds a come
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plex geological structures Most of the faulte and joints are
situated in this part of Meghalaya. The drainage map (Pig -« 6)
of the state reveals that the drainage systeam in the southern
part displays an irregular pattern which may be referred to

a8 contorted pattern.

| The fluvially eroded landscapes are composed of
drainage basins, and these provide convenient units into which
an area can be subdivided. The development of a landescape is
egual to the sum total of the development of each individual
drainage basins of which it is oonponl’. Keeping this in mind
we have analysed the geomorphic processes of the region by tae
king dreinage basins as the units, |

There are varying degree of complexity associated
with geomorphological data, The simplest way is to analyse a
single characteristic of certain landforms as analysed earlier
in this chapter. They were meansured and their proportions ana=
lysed tarough univarinte statistics. In many instances, however
the geomorphologists need to know the relations between two vae
riables. This requires the use of bivariste statistics, But,
when there are more than two variables to be analysed, it re-
quires the use of multivariate statistics, In the present sece
tion an attempt has been made to study the relationship between
the morphometric properties of 10 selected Sth order drainage
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basins. Since it is not possible to measure the morphome=
tric properties of all the basins in Meghalaya, the analysis
was nade to be based on a sample drawn from the total area,

2aka Bage and Netnod of Work

| The data which have been used for the present anae
lysis fall into two distinet groups, Some of them are obtained
directly by measuring from the map., These include basin area,

length of different order streams, number of streams under die-
fferent orders, ete, Other variables are derived from such

direct measurements and include drainage density, strean free
guency, bifurcation ratio, ete,

The toposheets which are used for the analysis are
quarter inch topographical maps of Ro@alqa (Sheet Nos. 78 G,
78 Jy 78 Ky 78 Ny 78 0y 83 B and 83 C) published by the “urvwsey
of India. Areas were measured from these maps by graphical mee
thods These values are thus, not ground values but their horie
sontal equivalents., Lengths and distances were all measured by
map measurers These measurements, too, are fhc horizontal equie
valents of ground lengths. As a result of these measurements
the available data for analysis consist of 19 variables as
shown in the data matrix (Table « V), either measured or dee
rived from those measured, for the ten fifth order n-h. -
Erishnai, Singwil, Someswari, Khri, Wahlaw, Umiam, Umsiang,
Hari, Lubha and Rashue '
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Serial

1.
2
Se
4.
Be
6
7
Se
9.
10,
ii.
iz,
13,
14,
15,
16,
17.

18,

Variable

Area of the basin

Length of 1st order streams
Length of 2nd order streans
Length of Srd order streams
Length of 4%h order streams
Length of Sth order streans
Mean length of 1st order streanms
¥ean length of 2nd order streams
Hean length of 5rd order streans
Nean length of 4th order streams
Hean length of 5th order streanms
Number of 1st order streams
Number of 2nd order streams
Humber of 3rd order streans
Number of 4th order streams
Bifurcation ratio

Drainage Density

Stream freguency

Unit

Sqemiles
miles
miles
miles
miles
miles
miles
miles
miles
milea
miles

¥iles of stream
length per s8qe
miles

loe of streams
per sqemiles.

e ;,



ZABLE = Y1
W 1.m = Poslitive *p? values
3200 = Negative 'r' values

1.00 0,73 0.45 0,50 0.36 0.26 Q.24
1.00 0,69 0,65 0.49 0,02 0,10 0.30 0.16
1.00 0,28 0,16 0.21 Q.10 Q.28
1.00 0,09 0,66 Q.87 0.68 0217 0284 0.57 0.67 0.79 0.69 0.354 Q.42
0:08 062 0,39 0.40 0,50 0.14 9,07 0.66
100 047 003 0011 0057 1.00 0e19 0,12 0,38 0,47 Q.30
1,00 0s52 029 056 0,47 061 0,38 0,60 0.47 0.57
100 Q014 0428 0,00 Q81 Q247 0,92 0,40 0.16
1,00 Q412 0Oell 9043 047 Q.37 0.15 0,34

1.00 Q.56 0.61 0.22 0,00 0,80 0.12
1,00 019 0,12 0,38 0.44 Q.53

1.00 0,81 0,95 0.14 0,22
1,00 0,95 9,07 0.30
1,00 0.17 0,16

1.00 0,53
1.00
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The relationships between the above mentioned more
phometric properties have been obtained by simple correlation
coefficient technique by preparing a correlation matrix(Table=
V1), Students 't' test was applied to dertermine the signifie
cant 'r* values at 0,056 level of significance.

ANALXSIS ¢

A glance at the Table = VII(a), which shows the sie
gnificantly eorrelated (positive) variables, reveals taat there
are 37 relationships which are significant at 95 percent level
of significance, This indicates that the drainage characterise
tics of the basins are the results of a series of interactions
between ﬁa morphometric properties within those basins,

‘ It can be very clearly seen mtufunut set of
variables there is a significant positive reiationship between
the area of the basin and other variables such as the length of
1at order streams (0.75), number of 2nd order streams (0.85)and
nusber of 5rd order streams (0.72), The length of the ist order
streams, in turn, shows positive relations with the length of
2nd order streams (0,69), number of 2nd order streams (0,90),
number of 3rd order streams (0.,88) and the bifurcation ratio
(0,59), It is interesting to observe the relationship between
the bifurcation ratio and the length of 1st order streams,

This is an indirect relationship which is exposed by the fact
that when two variasbles are correlated individually with a third
one, it is accepted that both of them are mutually correlated
to o In this case the two variasbles « the bifurcation ratio and



2.

Se

‘b

b.
6.
7

ZARLE = VII(a)
Basin -
kS s ;Lmtn of 1st order streans
b

Ho. of 2nd order atreams
Ho, of 3rd order atreans

Length of ist order streams =

a)length of 2nd order streams
b)lo, of 1st order streams
¢)lo, of 2nd order streams
d)No, of 3rd order streams
e)Bifurcation Ratio

Length of 2nd order streaus .

a)lo., of 1est order streams
" b)Bo, of 2nd order streams
¢)No, of 5rd order -tuuu

Length of 3rd order streaus -

a)length of Sth order streams -

blmlmubthmcotrm-

¢)lo., of ist order streams

d)No0, of 2nd order streamns -
€)"5e 0t 5rd orde: streams -
Length of 4th order stresums -
glun 1 of 4th order om
b)Bifurea oa Ratio

Length of 5th order streans -

a)lean length of Sth order streams =

Mean length of 1lst order streams

.glnn length of 4th order streanms
MZifurcation Ratio

Hean length of 4th order streams =
a)No. of 1at order sireams
No., of 1st order streams =

a)No, of 8nd order streanms
b)No, of Jrd order streams

10, No. of 2nd order streams =

a)lo., of 3rd order streams

11, Drainage Density =

a)Stream frequency

1.00

0.61

0.81
0.93

0.95
0.89
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26

Se

4.

HLSAZIVILY _SIGNIRICAND RLLAZIQNS

Area of the Basing =
a) Drainage Densi ty -
b) Stream frequency -

Length of 3rd order stroams «

a) Mean length of 19t order streams =

Mean length of 18t order etreams =
a) Nos of 1st order streams =
b) No, of 3rd order streams e

Hean length of 4th order streans =

a) Mean length of 6th order streams =

b) Ho. of 4th order streams

78

0.61
0.60
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the length of streams are both related to the number of stre=
ams and hence (as the 'r' value shows) both of them are rela=
ted with each other., The relatioaship between the number of
ist 6:«: streams and length of 2nd order streams also shows
a positively significant 'r' value, This is because formation
of new lat order streames result in the formation of more 2nd
order ;mu thus increasing their length. The length of 2nd
order streams is also correlated with the number of Srd order

streams in the same way,

Ano ther intoruﬁng significant positive correlation
-oxuu between the number of lst order streams and the number
of 2nd and 3rd order streams (0,81 & 0,93 respectively) This
¢an be explained by the established fact that as the order nume
ber increases there is a pr@grunvo decrease of the otreams in
subsequent Oumm. The table also reveals that there is a very
high significant relationship exists between the drainage densi-
ty and stream frequency (C.89). It has slready been reasoned the
. relationship between lengths and numbers of streams. The drainage
density which is only the length of streams per unit area, tends
t0 change as the stream frequency, which is the number of streams
per unit area changes.

| A glance at the Table = VII(b) shows that the area of
th@ basin is negatively correlated with the drainage density
(«0,78) and strean froqucnq («0.65) at 95 percent level of sie
gnificances This indicates that as the area increases both these
variables tend to decrease in a particular proportion, It is also
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intercsting to note that there is a significant inverse relatione
ship between the mean length of the lot order streams and the
number of Srd order streans («0,60). In general, it can be noted
that the drainsge density ie related inversely to all the variase
bles except the mean length of 2nd order streams, though the 't
values are inesignificant, Similarly the stream frequency has nee
gative relationship with a major number of other variables,
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Agricul ture in Meghalaya does not present a happy =
picture picture dispite consented efforts by the State Governe
ment to improve the situation. Cut of a total geographical area
of 2,25 million hectares in Meghalaya, only 2,00 lakh hectares
are available for cultivation, thus constituting hardly 8.8 pere
cent of the total geographical area. Nearly 80 percent of the
population depends primarily on agricul ture. Only 26 percent of
the cul tivated area is under irrigation, licldings are small in
size and technigues of cultivation absolutely backward, resule
ting in low farm incomes., A vast majority of operational mu-'
ngs fall between 1,00 and 3,0 hectares. Not a single operatio=
nszl holding was above the size of 20 hectares in Meghalaya in
1970-71, If we assess the performance in the sphere of agricule
ture, on the basis of selected economic indicators for agricule
tural development, the following picture emerges.

Between 197273 and 1975-76, the gross cropped area
in Meghalaya increased by about 10 percent as against a margie
nal decrease in Assam, nearly 26 percent increase in Manipur,
about 20 percent decresse in Mizoram and approximately 6 percent
increase in Nagnland, There was an incresse in area under high
yielding varieties in Meghalaya dnnng- 197574 to 197576, under
all the three crops vig. paddy, wheat and maige,

The area under soil conservation also increased, in
Neghalaya 5 between 1973-74 to 1975«76 by about 37 percent.Cone-
sumption of fertilizers, however, declined during the same pe=
riod, as against an uqroau in other states in the northeeanse
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tern region.

The food grain production had also increased from
base level of 1,25 lakh tonnes to 1,35 lakh tonnes by the end
of 197576, showing a growth rate of 4.0 percent, All this has
happened because of the persistent efforts made by the Btate
Government to undo the harmful effects of the long neglect of

this area.

In Meghalaya, as in other parts of the tribal areas
of the northeast region the prevailing method of agricul ture is
shifting cultivation, This is particularly most intensive in the
northern sector of the Khasi and Jaintia Hills, the Garo Hillse
and the central plateau, The main crop is rice, however, mixed
eropping of jhum fields is also being practised by the villagers
in varying degree. In the central plateau potato is the main
cash crop for which an intensive use of fertiligzers is made eve=-
ry year, 80 as %0 use the same land for more than one crop by ro=-
tation with rice, maize and vegetables. In this type of mixed
eropping the need to use natural menures and other fertilizers
being very high and the fact that their supplies have to be Ob=
tained from long distant places lying beyond Gauhati have pla-
ced the farmers in a very difficult position, so that even pota-
%0 cultivation in Khasi Hills is no longer profitable. There are
instances where losses have been 8o considerably large as to
make potato cultivation a looceing concern and oohnquently eCo=
nomic distress in a great measure is found in several villages
of the Khasi Hills districte



84

In the southern slope of Khasi and Jaintia Hills, on
farms spread out in the foot hill regions upto an elevation of
300 metres, a mixed cropping pattern practised for centuries by
the people is the cultivation of several species and varieties
of erop mainly ecitrus, betelanut, bay leaf, bananas, pine-apples
jackfruits, black pepper, coconut and other plants according to
the suitability of the soil and climate. Ginger, turmeric and
other root crops produce high yield in this part of Meghalaya
because of the early rains., In these parts of Khasli and Jaintia
Hills, the system of monocul ture of plantation has not been ta=

ken up, and if practised it may not be found satisfactory at all.

Agricul ture has not been able to pick up momentum to-
wards accelerated development due {0 a large exteat to the abe
sence of suitable marketing facilities for the products. This is
especially so in the case of the border regions of the state. In
absence of suitable measures te provide tangible marketing faclie
lities the development of horticulture in these hills would defi=
nitely remain moribund and of no consequence.

Such a diversified and still primitive type of agrie-
cul tural paw!g_,n; in Meghalaya is controlled by a number of natu-
ral factors. goii of the most important factors include =

-

({:rmnoa.puo characteristics

(b) Climate, and ‘
_(e) Physical and chemical characteristics of the
X soil
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- Physiographic characteriotics not only influence the
distributional pattern of population and other social charace
ters, but they are also responsible, to a large extent for the
acricﬁltural pattern in this region. It has already been mentio-
ned in she second chapter that Meghalaya has four main physical
regions. The mainland running. from the Jaintia Hills %o Garo
Hills ending perhaps at fho Tura peask and determining the cour=
ses of rivers of the states the nortaern belt bordering Assam,
the southern belt bordering Bangladesh and the plain portionm of
the Garo Hills,

The northern slope which borders the Brahmaput®a plain
is very fertile. Paddy, maize, sweet potato and banana grow well
in this region, Vast areas have been made cultivable by terracing
the gentle northern slope. The mainland or the central portion
of the state is hilly and agricultural lands are very unevenly
distributed, The southern belt bordering Bangladesh is a very
gentle slope gradually merging southwards into the Bangladesh
plain,.

The climate of Meghalaya is solubrious. The tempera=
ture hardly falls below 356°F and seldom rises above 80°F. The
Garo Hills district is comparatively warmer because of its ele-
vation being lower than the other parts of the state. The rains
come mostly in summer. The annual rainfall in the whole state
is about 4393.,6 mm. ‘The southern belt of Meghalaya gets loi'o
rain than do the central plateau and the northern slopes. The
northern part is comparatively the driest.
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Basically, soils of the Khasi Hills district are lae
teritic in nature. This is specially true in the case of the
southern region and the central plateau due to heavy rainfall,
An assortment of red, brown, black and yellow soile is usually
© found in the northern part of the central plateau and in the
whole northern region due to comparatively less rainfall in the-
gse areas, The red and brown soils are usually found in the hill
tops and the slopes, while the black and yellow solls are cone
fined to the foot hills and swampy valleys. Testing of soil same
ples from many areas has recently been taken up at the district
research laboeratory. The soils of the districet may be classified
as follows 3 '

a) The soils of the central plateau and the northnern region
are loamy as erosion is comparatively less in that region.

b) The soils a@f the western region tend to become clayey loam
as it approaches the regions of the plains district,

¢) The soils of the southern region tend to become more of
sandy loam rather than clayey because of heavy rainfall,

d) The soils of the slopes are generally gravelly and stoney.

e) 7The solls in the middle portion of the southern region are
found to be calcarecus in character due to the presence of
linestoneas, Immediately above this middle portion, which is
tae main coal region of the aistrict the soils are again
shaly in characters

®ood fertile s0il in plains and valleys is the most
important natural endowment of the district of Garo Hills. The
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804l in the hill region is composed of shallow coarse graie
ned pcbblil mixed with sandy loam, It is light and less fere
tile. The soil on the hill slopes has less depth due to 00;1
erosion on account of large scale jhuming practices. Cotton,
ginger and some millets are grown in these lands. The soil in
the plain areas and in the valleys is alluvial and, therefore,
more fertile. The forest areas have red clayey goil with a
light covering of humers., fhe soils in the plain areas sustain
a variety of important crops of the district.

LAND UTILIZATION

A glance at the Table VIII(a) showing the landuse pa=
ttern in the Garo Hills district for the year 1971.72 reveals
that there is a wide variation between the blocks in terms of
the land under different use. The Rongjéng block of the dise
trict shows the highest percentage of net area sown of 35.22
in comparison to 5.88 percent in Resu Belpara Block. The Block
of Jikjak also has a high percentage of net areas sown whigh
is 355,66 percent to the total geographical area. Songsak block
has about 50.71 percent of the total area under current and
0l=d fallows. Besides, Rongram has 45,32 percent, Chokpot has
35494 percent and Dambuk has 32 percent. There are blocks like
Resu Belpara (3.58 percent) and Salsella (10.20%) which have
comparatively lower percentages of land under current and old
fallows. Dadenggiri Block records the highest percentage of
land under cultivable wastes. Resu Belpara also has quite a lare
ge area under cultivable waste. Blocks of Jikjak, Betsang,Sale



1, Resu Belpara 5.88

2, Dalu
Se SOBEDCk

4, Rongram
5. Selsella
6, Betasing
7+ Dambuk Aga
8. Jikjak

9. Rongjeng
10.Dadenggiri
11.Chokpot

15,07
24.11
21.66
24.99

9,356
33,66
38.22
10,71
12,95

50.71
45,32
10,20
14.87
32,00
11.84
11,54
17.46
33,94

21.62 19,00 19,36

NOT AVAILABLE

1.48
15,29
2,37

.3.08

17,69
0.88
2:69

42,42
9.87

0.61 35.77
0.91 1.50
11.24 20.47
1.59 1.88
1.45 27,34
.92 12,72
4,650 22.91
2,57 4.14
5.92 2,51

17.86

10.52
14,33
13.82
36453

0.21
14.26
15,79

6,68
24,39

14,71 100.0(
17.84  100.0
0.54  100.0
20,24 100,0
17.09  100.0
12,00  100.0
24.72  100.0

2,38 10040

7.02  100.C
10.44  100,0



Name of the
Blocks

i, Nylidem 15.41

2, Mawphlang 13.31

3¢ Malrang 15.42

4. Mawsynram 16,27

S. Nawkyywat 8.91

6., Mawrpngkn- 25.14
eng

7. Nongstein 2,47

8. Pynursla 9.21

90 @ sh.lll. 13. 3’
Bholaganj

10.Bhoi area 5.01

1.56
1.56
0.99

0.76

58,04
66,12
49,75
50.08
56,10
535412

50,01
56,79
45,50

44,17

10,92
5.23
1.22
1,65
1.79
4.06

0.40
1.48
1.58

1.43

3420
4,32
2,00
12,77
16.52
5.63

17.14
24,77
25.87

15,53

2.20
4.15
S5.14

5417

7.41
2,42
26,81
21.50
7.72
18,17

18.22
2,06
7.25

29,93

84

100, O
100, 0(
100.
100, 0C
100, 0C
100. 0C

100.0C
100, 0C
100.00

100,00
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Name of the Jiet JCurrent Joulti= jNone |BarrenjPerma=

Blocks area {& old vable JAgri.{land {nent L)
sown {fallows {waste jJjuse pastu~ {ForestiTotal
res &
Kisc.

covecede scdecesivesshecdicc Mol oe e

1.Thadlaskein 15,54 8,96 11,66 6,35 14.84 31,68 12,97 100.00
2.Knliehriat 15,68 16,45 7.02 15,94 5.42 30,32  3.21 100,00

JdeLaskein 15,00 0.51 21.96 7.13 27.20 14.96 15.19 100,00
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sella and Songsak have respectively 0.88 percent, 35.06 perceat,
2,57 percent, 1.48 percent of their total geographical areas
under cultivable waste respectively. About 19 percent of the
total area in Resu Belpara Block is under none-agricul tural use.
Next comes Salsella which has 11.24 percent. All other blocks
have less than & percent of the total area under this category.
Forest occupies about 24,72 percent of the total area ia Jikjak
Block, Only 0.54 percent of the area in Rongram Block is occue
pied by forest, The land under permanent pastures and ui:-n.-
neous use is very high in Betsang Block (36,53%) in comparison
t0 only 0.21 percent in Dambuk Aga block.

In 1975-76(2able IX(a)) there is a rapid decline in
the percentage figures of the net sown area in most of the
blocka. In Songsek the percentage has come down by roughly 2.5
percent. In Rongram block only 10.9 percent of the land in 1975«
76 is reported to be under net area sown in comparison to 24.11

percent in 1971-72, The decline is maximum in the block of Jike
Jek where in 1975-76 only 13.35 percent of the land was under the
ca tegory of net area sown in comparison to 33.66 percent in
197172, Land under ¢urrent and old fallows is very high in
Songsek Block in 1975-76, There has been an increase from 50,71
percent in 197172 to 77.33 percent during 197576 in this block.
Rongjeng Block shows the lowest percentage of area, 2,3 percent
under current and old fallows during 1975-76. About 55.25 per
cent of the total geographical area in Selsella is under culti-
vable waste. Chokpot block has 18.82 percent of its area under
this category. Other blocks have comparatively lower percentage
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of land under cul tivable waste. Except Dadenggiri which has '
16,75 percent of the land under non-agricul tural use, all other
blocks have very low percentages under this category. About
57.79 percent of the total area in Resu Delpara is under permae
nent pastures and land under miscellaneous use. Salsella Bloek
records only 0.79 percent of its land under this category.Forest
occuples about 39,2 percent of the land in Jikjak and only 0.26
percent in Chokpot,.

In Khasi Hills district 14.32 percent of the area
is under net area sown compared to 24,81 percent of the Gare
Hills district. This district has a vast expanse of forest which
accounts for 19.22 percent of the total geographical area , A
glance at Table « VIII(b) reveals that about 25.11 perceni of
the total geographical area in Mewryangkneng Block is occupied
by crops. Out of the resty 35 percent is under cultivable waste.
Kost of the blocks in the district record their highest percen=
tages of land under cul tivable waste. This may be due to tne fact
that people are more engaged in tertiary activities least hHothee
ring about agriculture from which they would not get sufficient
output for living. As much as 66,12 percent in Mawphlang block
is under cultivable waste. This block borders the urban area of
Shillong city. Besides Nongstoin block has 58.01 percent of the
total geographical area under cul tivable waste. In this block
lies one of the largest sillimani te mines in India, As much as
about 11 percent of the area in lylliem Block is under noneagrie
cul tural use. One can include under this category the land uti-
lized for urban purposes., In Mawsynram Block 17.08 percent of the

land is under permanent pastures where as 16,27 percent is under
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ren jPerma- | Forest
able jAgri.fland nent
pastu=
res &
Misc,

co-.l.oclaa,

1., Resu Belpara 18.19 3,54 1.41 3,57 1,31 67.79 14.24 100.0
2, Dalu 37,61 25.76 8.39 1.07 4.18 12,88 10.52 100,00
5. Songsek 15,81 77.38 0,07 2.41 0,83 1.38 4.47 100.61
4, Rongram 10.90 42,86 0.84 2,50 1.66 2.15 53.29 100,0

5. Selsella 26,96 14.07 56.26 2,21 1.22 0.79 - 100, O(

6., Betasing NOT AVAILARLE ,
7« Dambuk Aga 9.55 054.158 18,95 9,50 12,18 9.94 ‘.15 100, 0(
8, Jikjak 15,50 8.56 13,12 0.92 15,11 9,79 89,20 100.0

9. Rongjeng 50.86 2,50 15.58 8.87 14,61 5.92 16,96 100,0(
10.Dadenggiri 365.21 29.06 9.46 16.75 Q.54 4,63 4,57 100.0
11.Chekpos 10,98 29,47 18.82 6,93 20.55 13,19 0.26 100,0¢



1. Mylliem 24,23

2., Mawphlang 10.83

SeoMairang 0.97

4, Mawsynram 7.27

S5, Mawkyrwat 5.20

6. Mawryngkne 5,67
eng

7. Nongstoin
8.Pynursla 8.99

’o Shella= 903‘
Bhollagan}]

4.75
4,65
1.03
0.58
4.02
5.30

.51
0.92

1.12

14,54 5.79 21.95
91.21 D5.23 4.32
41,31 i.22 4.9
33.54 1.63 10.23
29,62 7.64 16,82
39,91 4.14 5.63

HOT AVAILABLE
52,39 4.93 15,56
20,69 1.60 14,51

26,48 1.43 15,08

7.75
6.93

15,98

7+45
54,07
40,86
38.14
33.96
28,60

22,87
45.49

41.%8

100.00
100.00
100.00
100.00
100,00
100.00

100.00
100.00

100,00
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ZABLE = 1X(g)

daineig Hillg

Currentjoul ti=jlion-} Barren }Perma= }

old {§vable fjAgrijland nent Forest {Total
sownifallowsiwaste juse : pastue

res &
Misc,

@ ow wmnddolumw o nhe oo Bl on P wE oD = iin

1.ﬂl.:dlsl- 15,76 26,95 9,056 10,10 11.57 27,07 7.55 100,00
kein

Z2eKhliehriat 16,65 s34 33,79 S«24 4,50 32,93 6,76 100,00

SeLaskein 678 031 25,41 6,50 20,00 = 36.66  100.00
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net area sown, It becomes clear that the population in this
block extract their living more from the livestock than from
direct cultivation.

In the year 1975-76 there has been a remarkable
change in the land utilization in the Khasi Hills district.The
figures under most of the categories have sharply come down
(Table = IX(b). All the blocks except lyliiem record a decline
in the percentage figures under this category of net area sown,
Only Mylliem, which had 13.44 percent of the land under net
sown area has 24,23 percent in 1975«76 under this category. As
low as 0,92 percent of the total geographical area in Igirang
Block is recorded under net area sown during the same period of
1975=76,

Table VIII(e) shows that in Jaintia Hills district,
Khliehriat Block records the highest percentage of area under
net area sown which has 13,64 percent under this categorye.Thade
laskein block has 13,54 percent of the total area under the same
category. The Laskein Block also has approximately equal percene
tage of land under net area sown. Only 0.51 percent of the area
in Laskein is occupied by current and old fallows against 16,45
percent in Khliehriat and 8,96 percent in Thadlaskein are under
the same category of land use. About 38,32 percent of the total

area in Khliehriat is under permanent pastures and land under
miscellaneous use, Thadlaskein has 31,68 percent and Laskein

has 14.96 percent under the same categorye.
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During the period of 197676 the district records \
an inecrease in land under various categories such as net area
sown, current and old fallows (Table - IX(¢). There has been
an increase of 0,21 percent in the land under net area sown in
Thadlaskein block and 5,01 percent in Khliehriat block. But Lase
kein block has a decline of about 7,78 perceAt in the area under
net area sown. Land under forest has come down to 7,55 percent
in Thadlaskein because of extensive jhuming practices, but has
increased to 6,76 percent and 56,66 percent in Khliehriat and
Laskein blocks respectively.

ANIENSITY OF LANDUSE

Landuse is the basic concept of rural society. It is
the key to an understanding of a geographic adjustment of the
agricul tural resources. Lxpansion of cultivated land is a major
means to increase the agricul tural status of an under-developed
economy, In order to assess the landuse pattern for agricul tu=
ral planning, one needs to identify the variations in the intene

sity of landuse in a particular geographical region. It gives
the possibilities and scope for future agricul tural development,

The data which have been used for the present study
include the total cropped area and the area sown more than once
for the blocks of Meghalaya during the period 197475, The Choke
pot block of the Garo Hills district has not been taken into cone
sideration because of unavailability of data for the same blocks
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The method 6f finding out the intensity of landuse(I)
in Meghalaya includes simple calculation of percentage of area
sown more than once(D) to the total cropped area (T) by the

following formula 3

I = '¥’ x 100

These percentage figures have been grouped into five
classes in order to simplify the variation between the blocks-
less than § (very low); 5 to 15(low); 16 to 256 (medium); 25 to
35(high); and above 35 (very high).

A glance at the map (fig - 15) would reveal that a mae
jor portion of the astate is occupied by a vcry'low group of
landuse intensity varying between 0,19 to 4.57 percent. In total,
nine blocks fall under this category out of all the 23 blocks.
Mawsynram (2,32) and Shella-Bhollaganj(0.19) of Khasi Hills dise
trict; Selsella (2,12); Rongram (3.92); Songsek (35.61) and Dame
buk Aga (4.57) of the Garo Hills district and all the three blo-
cks of the Jaintia Hills district - Thadlaskein (1.90), Laskein
(0.25) and Knliehriat (2.58) show very low intensity of landuse.
It can be seen from the 2:h1§ = X that these blocks show very
little area under double or multiple cropping. For example in
Shella=Bholaganj with a intensity of 0.19 percent, only 15 hec-
tares out of 7720 hectares of total cropped land area under the
area sown more than once. A comparison with the slope map of the
region (!‘u'- 2) would reveal that these blocks fall under steep
slope categories where the general practice of agriculture is



10!

X

N

O\
N

\

{
X
-~

/
b

, O\

NN K
./ \ X

A -

§ 2P B

AN30¥3d NI
1.3 -,\”(3.

3SNANYT 40 AL'SNILNI
VAV IVHO 3N




ZABLE = X | 102

JNIEBHSITY OF LANDUSE = 1974-78
Tlocks T Total YV Area sown more ' intensity
: Cropped Aros: than once :
' (in Hectares) .

1. Mylliem 4794 1284 26,78
2. Mawphlang 6373 1243 23.13
de Malrang 13019 1469 11.28
4, Mawsynran 7120 165 2,32
5. Mawkyrwat 6064 575 9.48
6. Mawryngkaneng 4176 1015 24,51
7. Nongstoin ' 5214 434 8.32
8. Pynursla 8698 883 — 10.15"
9. Shella=Bholagan] 7735 15 0.19
10, Bhoi Area 14482 4379 30.24
11, Jikjak 21770 2548 10,79
12, Betasing 13026 2108 16,18
13. Selsella 16972 360 2,12
14, Rongram 13380 524 3.92
15, Dadenggiri ' 19568 7813 58439
16, Chokpot - - -
17. Resu=belpara 23664 2083 8.80
18, Songsek 16114 582 3461
19, Rongjeng 38240 2002 5.24
20, Dambuk Aga 6810 311 4,57
21, Dalu 11981 978 8,16
22, Thadlaskein 12154 230 1.90
25, Laskein 15039 38 0,25

24. Khliehriat 10023 B | 2,56
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el ther jhuming or monocul ture.

Under the next category come eight blocks which have
been referred here as having low intensity of landuse., The blo=-
cks of Mairang (11.28), Mawkyrwat (9.48), Nongstoin (8.32) and
Pynursla (10.15) of the Khasi Hills and Jikjak (10.79), Resubel-
para (8.80), Rongjeng (5.24) and Dalu(8,16) of the Garo Hills
fall under this category. It will be interesting to note that Dalu
which is a tenecrop combination region(Fig - 17) shows such a low
landuse intensi ty. This may be attributed to the fact that this
block with comparatively lower share of area sown more than once,
experiences more frequency of rotation of crops.

The blocks of lMawphlang and Mawryngkneng of Khasi Hills
and Belasing of Garo Hills distriet fall under the next category
of medium landuse intensi ty. About 24,351 percent of the cropped
area in Mawryngkneng, 23,13 percent in Mawphlang and 16,18 pere

cent in Betasing are sown more than once.

There are only two blocks in Meghalaya - Mylliem(26,78)
and Bhoi Area (30,24) of Khasi Hills district whfich show high
landuse intensity. In Mylliem 1284 hectares out of 4794 of total
cropped erea is under double cropping (Table - X), Bhoi Area
which is a four crop combination region shows 4379 hectares of
area sown more than once out 14482 hectares of total cropped
land. The highest intensity of landuse is found in the block of
Dadenggiri where 58,39 percent of the total cropped land is sown
more than once. A glance at the Table « XIV would reveal that
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the main crops of this block are rice and cotton, Rice, which
occupies about 53 percent of the total cul tivated land allows
a few pulses to be rotated on the same fieldsy while cotton,
which covers 8,08 percent of the total cropped ares in this
block is rotated with jute and mesta which occupy over equally
high percentage of the cul tivated areas



Cropping Pattern

Prineipal Crops

Crop Odmbination Regions
Shifting Cultivation
Mechanigation of Agricul ture
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SEQPEING FATIZEN ¢

In order to have a proper understanding of the agricule
tural characteristics in any region one has to know the crope
ping pattern of that region. Geomorphology plays a very impore
tant role in the cropping pattern of an area particularly in a
hilly terrain like Meghalaya. In this region most of the crops
are spatially very unevenly distributed. This is s0 because in
this region the physiographic characteristics mostly control
the cropping pattern.

CROPRING PALTERN LN JHUN LAED

Jhunm lands are normally mono-gropped but almost always
under mixed cultivation. Local paddy varieties commonly covered
under the term "hill paddy" is the main crop though varieties
may differ in different altitudes and localities, Mixed with
paddy are grown different crops like sensamum, pumpkine, arums
and others which are consumed mostly to meet the farmer's own
need, Crops like ginger, cotton, millets, maige, soyabean, tape
10ca, eto, are also grown in Jhum land mixed in different combie
nations, The crope are mostly sown alongwith pree-monsoon rains
by MarcheApril and harvested at different time extending to Noe
vember « December depending on duration of the crops involved,
Improvement in agricul ture and better utiligasion of land in
such areas would involve the following @

1, Conversion of mild slopes into terraces for growing field

Crops.
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2, Growing of fruits in moderate hill slopes without
going for regular terraces but preferably with halfe

moon terraces.

Se Utilization of steep slopes for reserve forest only.

Potato is the main food crop in the central plateau.
Cole = crops are also widely grown in this region but mostly
confined wi thin u/ 30 Km, radius of Shillonge Improved variee
ties of potatoes have already been introduced and are getting
popular, Paddy, maige and soyasbeans are other crops grown in
this region, most often in a mixed cropping.

Wet paddy cultivation is also practiced in narrow vae
lleys between the hills. The recogniged high yielding paddy
varieties of all « India standard area, however, not muitable
for this region though a few local improved varieties have been
developed sultable for the area and is getting popular. '

Double cropping has been slowly introduced specially in
flat land involving an early potato crop (Pebruary to May) to
be followed by paddy(June - November), Introduction of wheat 18
also nndor experimentation in this region as a second crop after
potato. Pindings s0 far indicate that 1% may be a successful
second crop and the growers are only to be motivated for growing
and using 1%, Barley can also prove a successful crop which would
be a better substitute for rice for brewings
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The southern slopes from the end of central platesu
down to the valley adjoining Bangladesh i@ generally very
steep, Rainfall is also very heavy there. The orops commonly
grown in the areas are horticul tural and plantation arops
such as oranges, bananas, pineapple, jackfruit, arecanutybe~
tel leaf, blackpeyper and peepul and bay leaf. In the pre=
partition days the main market for these comnodities was the
then iEeat Bengal now Bangladesh, ¥ith the creation of a sepa=
rate country, the normal trade channels were choked and the
people have deen economionlly hard hit, To bring their produce
up to the plateau and then down the northern slope to Assam

Plains and outside nns proved to be too costly to stand any
| competi tive marketing, Cultivation of grain crops in these
8lopps are nlso not considered economic, It is conaidered thas

subsidiary food oraps like tapiooa, yams; etc, can be suitadly

grown in many areas of the region,

Paddy is the predominant crop of the region growm both
a8 Jjhum orop in hill slopes and as wet paddy in the valleys.
In elther casey, 1t 1s meinly a rainfed kharif orop. Maige and
millets are the other two cereals grown extensively in this

region,

Other than oereals, crops are grown in this region are
cotton, jute and mesta, all confined to the Garo Hilles distriot;
Oilseeds like muml and seasamum also confined to the Uaro
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Hills; ginger, turmeric, mostly confined to the distriot of
Jaintia Hills. Experimental plantings have indicated that
sunflower c¢an also be a suitable oilseed crop in the upwards
of the region, The fruit crops suitable for the region are
also pineapple, bananas, citrus fruits, guava, ete, Some of
the moderate slopes can be converted into beautiful orchards.

JHE PRINCIPAL CRORS

Although the land under cultivation is quite low éam-
pazed to the other states, there are a variety of crops grown
in Meghalaya. Orops include both food crops such as rice, maige,
potato, fruits, ete., and non food crops such as jute, cotton,
oilseeds, etc. ;

Three varieties of rice are grown in this region vig,
autumn rice, winter rice and spring rice, The sowing time for ’
autumn rice is March to May and the harvesting time is July to
August, The sowing time for winter rice is June to August. The
erop is harvested in November and December. Spring rice is
sown during the months of October and November and is harvese
ted in Pebruary and March. Among these varieties it will be
aeen from the table that winter rice covers the maximum area,
But from the point of view of productivity, spring rice is
more important, The average yield per hectare of spring rice is
99501 Kgey whereas the yleld of winter rice is 1203 Kg. The area
under different varieties of rice and the output under each
variety is given below! i
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ZABLE = X1 ~
Variety s Area in Production
of xice . Dhectores in tons
Autumn rice 31,200 2445006
Winter rice 67,440 ‘ 79,444
Spring rice 1,500 54000

Rice is grown throughout the state, The best variety
of rice is produced in the Sung area near Jowai,

Maige is next in importance as a food crop. In 1975-74
the area under maige cultivation was 15,600 hectares. The area
increased to 18,000 hectares in 1974-75,

The cul tivation of wheat was almost negligible a few
years baoi. In 197578, the area under wheat was only 615 hece
tares, But 1t incressed to 1500 hectares in 1974«75, This indie
cates that wheat cultivation is finding favour with the people.
Different high yielding varieties of wheat have been introdue
¢ed since 1974, In 1976, the Govt., of Neghalaya introduced two
high yielding varieties of wheat, namely, the Sonalika and the
Girija, bringing the total varieties to fifteen, In 197677
Government encouraged an extension in wheat cultivation to co=
ver an area of 15,000 hectares. The Government plans to introe
duce wheat as a second crop in all irrigated areas and valleys
with residual moistures |

Among the differeat varieties of oll seeds, rape and
mustard are the most important, Seasamum and castor are grown
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on a smaller scale., In 1974«75, 'th- area under mustard and

rape was 61056 hectares, but in the case of seasamum and case
tor, the area was 4750 hectares and 33 hectares respectively.

Cotton, jute and mesta are-'also grown in the state.
Cotton is grown mainly in the Garo Hills., The bMucuon of
cotton for the years 1968«70, 197071 and 197172 was 3.6,
4.1 and 4.1 thousand bales respectively, Jute and mesta mpe
grown in the Garo Hills, The production of these two fibre
crope in 197475 was 58,14 thousand bales.

Among the differeant types of commercial crops in the
state, the most important is potato. The temperature, the
seasons in which it 13‘ grown, and soil conditions have given
an impetus to the production of seed potato in the state. In
¥eghalaya, the potato crop ¢an be raised upto 5 and 4 times
in a year. This coycle is unmatched anywhere else in India. Po-
tato is grown mainly on the slopes of the hills throughout the
state, The most extensively grown varieties in the -tpto are
the Arran - Consul, the Great Scott and the Royal Kidney. The
average annual production of potato is about 74,000 tonnes. The
area under potato cultivation is 18,000 hectares.

Tapioca is one of the staple food of the people of le=
ghalaya. The crop grows in abundance in the western part of the
Khasl Hills, particularly in the Ri War border areas,

Frult growing has a profitable future in Meghalayas. A
varieties of fruits are grown extensively over most of the parts
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Area in Hectares
Production in Tonnes

6260

4, Pulses 46 26 30 19 1415 953 1489 976
B¢ Odlseeds 62 26 37 19 7040 3561 7139 3596
6. Jute - - - - 5000 38000 5000 35000

(in bales)
7; Hesta

(in bales) = - - - 7000 25200 7000 285200
8. Cotton —

(in bdales) = - - 7542 3383 75428 3363

9. Sugarcane 22 80 3 2

10.Arecanut 4690 3474 1020 488 386 181 6065 4143
11,Potato 16320 64956 2000 5571 660 3354 17980 73880
12,Tapioca 1070 6300 - - 906 3972 1986 10272
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in this state. The fruits waich are in great demand are
pineapples, oranges, bananas, plums, pears, peaches and
apricots.

The pineapples grown in Meghalaya and other northe
eastern region are considered to be one of the best varieties
in India, It is a tropical crop and it grows well in warm hue
mid areas, The crop grows well in areas with a high rainfall,

In the Khasi Hills district, the bulk of pineapple production
comes from ﬁu southern part in the Dawki area, Cultivation

has now been extended to the north and along the Shillong - Gaue
hati road. |

Good guality oranges are péodnou in this statej the
most important variety grown in Meghalaya is the Khasi Nandarin
which has great commercisl value, Oranges are grown extensively
in the War border areas. The best type are grown in the Shella
area of the Khasi Hills. The scope for extensive cultivation
of different varieties of citrus fruits to sustain and develop
this industry exists in the state,

QEOR COMBINAZION REGIONS

The study of cropping pcttcmg ¢rop combinations and
diversifications are some of the imperative and useful teche
nigues, as far as agricul tural planning of developing econoe
mies are concerned. They enable the farmers in returning an

optimum profit by identifying the suitable combination of ﬂn.
crops. For the present study Yeaver's minimum deviation method
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has becn adopted %o analyse and identify the crop associne
tions in Meghalaya.

BETHOD OF WORK ¢ J.C. Weaver” has suggested a simple

and convenient method of finding out the various combinae
tions of erop, having significant share in the total croe
pped area. He defined a theoretical curve based on the area
of crop land being equially divided between the individusl
erops in the combination ranging from 100 percent in a re-
gion of monogul ture to 10 percent in ten-crop combination
region, He then measured the actual erop pmmhgo in the
combination against his theoretical curve. He used the stane
dard deviation formula without extracting the square root
because he was intetested in relative rank of deviation from
the expected, and not the actual magnitude of deviation, The
formula is expressed as follows 3

Where 4 is the difference between the actual and
expected values of crop percentage and n is the number of
erops in & given combinstion. The minimum of S5 gives the
best fit for each unit, Thusy by applying the above formula
for Meghalaya, seven combinations have emerged. The blocks
falling into different combinations are given in table XIII
and are plotted in Fig « 17,
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2ARLE = X111 |
No, of No. of Hame of Blogks
Lxops. Slocks
2 Khliehriat, Rongjeng _
13 Mylliem, Rasubelpara, Nawe
Taokin, Jix g
Le Jaky, Hongram,
Dambuk Aga, seky, Thade
laskein, Selsellan, Daddeng-
giri. ‘
3 3 Mawphl s Bhoi Area,
Mawkyrwa
6 ' 2 Mawsynram, Pyaursla
7o 1 Shella-Bhollagan]
10 i balu

LONOCULZURE ¢ There are two blocks in the state = Khliehe
riat of Khaei Hills dietriot and Rongjeng of Garo Hills dis=-
trict show monocul ture of rice. Kunliehriat, with a flat sure
face and gentle slope, covers 69.31 percent of the cropped
area under rice cultivation. Since there is a remarkable vae
riation in the relief in the longjeng block in relief, rice is
grown on terraces and the orop occupies 87.20 percent of the

total oropped area,

290 = GROP COMBINATIONS s In Meghalaya, 13 blocks show two
crop combinations. Out of this the Garo Hille district contains

8 and Khasi Hille district 5 blocks. Although a large number
of blocks are under this category, there is a remarkable verige
tion in the combinations of the crops. It will be seen from the
table « XIV that the most important of these combinations is
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rice - maige which cover the three blocks 6: lylliem and ?
Kawryngkneng of Khasi Hills and Resubelpara of §aro Hille
distriet. Other important combinations include Rice « potae
to, liice - fruits and Rice « cottion covering two blocks each,
Rest of the combinations are found to be scattered all over
the area, It is interesting to notice that out of the above
mentioned 8 combinations, rice constitutes the major crop

in seven,

- POUR = GROP COMBINATIONS + The blocks of Mawphlang, Mawe
kyrwat and Bhoi area of the Khasi lillls distriot show four

orop combinations. It will be seen from the relief map (fige
4) that all these blocks are parts of the central plateau
with a little variation in the relief. In all these regions
rice is the only common crcp which occupies the most share in
Hawkyrwat block, Other important crops within this combination
are Tapioca and other fruits in the Bhoi areas

SIX = CROP COUBINAZIONS ¢ There are two combinations observed
in the state with six crops each. In NMawsynram area nuts is

the first crop with rice, potato, pan-leaves, pineapples, and
bayleaf to follow; whereas in Pyg@;_qh. bayleaf ecoujtu the
major portion of the cultivated area with areca, panleaf, pinee
apple, other vetables and potato as the succeeding crops.

SEVEN = CROR COMBINAZIONG ¢ Shella - Bnollaganj of the Khasi
Hille district shows seven « C¢rop combinations with rice as

the major crop and rape seed and mustard constituting as the
7th erop. Other orops ~re potato, other vegetables, other
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Heos of erops  CSrops dn oxder

1.

4.

S.

7e

ice

as Rice « maige

bs fice - potato

Ce Rice - other fruite
ds Rice = gotton

Rice = jJute

e

fe Rice = other
cereals

8¢ Rice « bayleaf
he Other vegetables =
other cereals

B Potato = mm -

other vegetables «

rice

be Riceemaisewother
fruits - other ce-
reals

Ce Other frulitserice=

taploca=potate

8¢ Arecaericee-potato=
panleafepineapple=
bayleaf

be Bayleafearecaepane
leaf-pinenppl o=
other vegetables~
potato

Hicewpota to=0ther Ve
getables~other frul toe
malze=0ther cerealse

- rapesced

Hewd .P-ﬂ’-V il

1128

Knliehriat, Hongjeng
Mylli Resubelpara,
Kawry enge
¥airang, Laskin

Rongram, Dambukaaga
Selsella, Dadengiri
Chokpot

Jikjak

Songsek
Thadlaskein

Mawphlang
Fawkyrwat

Bhoi area

Hawsynram

Shella - Bhollagan]

Ddalu
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fruits, maige and other cereals.

25N - CROP COMBINATIONS s This is the maximum number of

erops grown proportionately in one of the blocks of the

state, The block of Dalu in the Garo Hills shows this combie
nation of ten crops with rice as the main orops This region

is oho of the imporsant jute producing areas of the Garo Hills
which occupies 12,36 perceat of the total cultivated area while
rice occupies 41,85 percents This is the only block in the
state where tobacco is cultivated over a considerable area rane
king ae the tenth crop of this region. Cotton occuples 3,01
percent which is the 6th crup of the combinations

The state falls broadly into three agro-climatic ree
gions t(a) areas bordering Bangladesh, (b) the central plateau
and (¢) the subetropical regions bordering Assam. The border
area stretones downwards from where the central platnﬁ ends
towards the plains of Bangladesh in the southe 1%t is tae mein
region where tropical and subeiropical fruits are grown. The
central plateau is the highest region in the state where high
altditude paddy, niug millets, potatoes, eto. are growns The
sub=tropical regions bordering Assam is dominated by paddy and
maige as principal crops.

SHIPTING CULIIVAZION ¢ The characteristic features of
shifting cul tivation are the rotation of fields rather than of

crops, the clearing of fielde by means of fire, and the use of
human l=bour without the aid of animale, Shifting cultivation
does not take recourse to artificial irrigation or msnure,and
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places reliasnce on the use of a dibole stick or hoes The
initial investment in shifting cul tivation is smmlli. A
jhum field is occupied for a short period, then 1¢ is left
fallow for a long period to regain its fertility by natural
means, The period of fallowing depends upon the pressure of
population and the availability of land.

The different stages involved in shifting oul tivae
tion are selection of site, c¢clearing the site by cutting down
the jungle, burning the debris to ashes, offering worship and
sacrifice, dibvling and sowing seeds, weeding, watching and
protecting the crops, harvesting, thrashing and storing, cele-
brating the harvest and leaving the field to fallow,

Shifting cultivation is generally done on the slopes
in this regions A variety of crops are grown on the jhum fields
The crops depend on the agroeclimatic conditions of the area and
the needs and food habits of the people. The crops include highe
land paddy, meaige, millet, potato, tapioca, cotton and vegetable.

A jhum field is used for cul tivation for one to three
years. Then the field is abandoned for natural recuperation,
The jhum cycle is estimated by the NortaeSastern Council® as
5447 years for Meghalaya which compares unfavourably with that
of Migoram and Arunachal Pradeshe '

Table -« XV shows the rotation é: crops adopted by the
Jhumiag in Meghalayase. It will be seen that in Garo lills the
Jhum fields are given to millets, maige, cotton, sweet potasoces
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Pirst year
Kharif
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SABLE = XY
SOTATION OF CRORS
SARC HILLS
Second year
Rabi Kharif Rabi
- (i)Short durae -
tion paddy,
tobalchu,
tapioea,lac,
. {11)5mall millets, =
pegion 9
-vegetables
KHAST AND JALNZIA HILLS
Second year
Rabd Kharif Rabd
- (1)Short duration -
paddy or millets
or both mixed
Potato (11 )Maige,mixed pad Potato
vogct:bln st
CabLage (iii)Potato Potato

i:‘d Husain (1979); Aﬁioumxnl Geography}
’ b

Inter-India Publication § P.67
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} .
vegetables, peas, e#tc, in the Kharif season of the first
year, [he sane field in the next year is ocoupied by paddy,

tobalohu, tapioca, etc. during the same period. It is inte-
resting to note that the jhum fields are left fallow during
the Rabi season in Garo Hills, But in case of Khasi and Jaine
$is Hills districts, potatoes and cabbage occupy the fields
during Rebl season and in this distriot mixed cropping is
usually practised during the Kharif season of the subsequent
year, This type of mixed cropping generally involves cereals

of inferior quality and vegetables.

Total et ; Area | Area under
Reported Ares Available} jhuuing at
g Area Sown 3 for jhum one point of
} time

IR LAKH HICTAKES

Meghalaya 27,79 1.68 4.16 0.76

Jourge ¢ Majid Husain (1979); Agrioul tural G“?m phy)
Delhi, Inter-Indiz Publications P, 1.

Out of the total reported ares of x7.79 laxh hectares,
4.18 lakn hootares are available- for jhuming in the Reghalaya
Plascaus fhe area brought under shifting cultivation in Meghae
laya 18 sporoximately 76 thousand hectares or 18.48 percent of
the total geographiocal area snnually.



LALIGAZION
Irrigation projects were started earlier by the
Government of Assawmy, but all those were minor schemes, Cultie
vators were given incentive in the form of subsidy. It was
later found tha ¢t such practice of giving incentive was not
very helpful since the schemes did not benefit a large nume
ber of cul tivators,

Though having the two rainiest places in the world
nanely Cherrapunjec and Mawsynram in Khasi Hills, water is
not available for cultivation in flat lands because it flows
guickly down to the streams and rivers. Thus to bring more
plots under permanent paddy cul tivation, irrigation has been
assigned high priority since the state was created,

Till 1976, the %total area under cultivation was esti-
mated at 2560,000 hectares of waich sbout 100,000 hectares were
under paddy cul tivation. During 1970«72 about 7110 hectares
were irrigated and by March 1974 about 10,500 hectares were
covered by the minor irrigation -euom‘: |

Being a state with hilly difficult 'nrraixu. there 1is
certainly difficulty in implementing the irrigation schemes,
There is flat land with an area of about 3000 hectares which
could be irrigated for agricultural purposess
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Any development in a dynamic sphere like agricule
ture must be backed by what is known as modernigation or
mechanigation of agricul ture, Technical knowledge waich ie
used synonym %0 mechanisation is accummulated by means of
two processes : inventions and innovations®, Invention is the
introduction of new production processes and techniques to the
existing stock of knowledge, Innovation is the adoption of
those processes and tpnir translation into actual production
pmonu‘.

Developuent of agriculture is most vital for the
integrated development of an agrarisn state like Neghalaya
where nearly 85 percent of the population live in rural areas
depending mainly on agricul ture for their livelihood, In re-

gent years there has been some changes in the agricul tural

practices as far as mechanigation is concerned,
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power tillers, 2192 sprayers and dusters in use in Elg!nlwaz
The total consumption of fertiligers has increased from 2750
tonnes in 1972«73 to 4182 tonnes in 1976«76, Tne table = XVII

In the year 197476 there were 6O tractors, 67

shows that there has been a very slow growth in the per hege
tare consumption of pesticides. In the year 1975«76 the per
hectare consumption 19 0,09 Kge against 0,06 Kge in 1972«73,

JARBLE = XNIIL
AREA UNDER HXV (1976=77)
~Trop Total area une Area under  Percentage of
der cultivation HYV in area under
—il00kares . . legtaree . XV
Rice 1.0" 153 10,500 9,89

As far as high yielding varieties of rice and maige
are concerned it has been found out that there are no suitable
high yielding varieties for the higher altitude ranges. However,
there has been some success in increasing the production by
ueing high yielding varieties., The table « XVIII shows that in
1976«77 only 9,89 percent of the total area under rice is ocCue
pied by high yielding varieties, whereas 30,90 percent of the
area is occupied by high yielding maige varieties.

Although the state of Meghalaya is passing through a
phase of transformation in agricul ture, the rate has so far not
been spectacular, There is a need to develop suitable varieties
of rice and maige and to increase the number of agricul tural ime
plements 20 as to incrense the productivity level.
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Made up largely of the Pre-cambrian rocks, the
Shillong plateau is stated t¢ be an extended but disconnec-
ted part of the Peninsulses The prevailing rocks of the plae
teau have more in common with the gneissic and Dharwar rocks
of Beagsl and Bihar than those of more nelghbouring liimalae
yan sequence, The region containe marks of peneplanstion on
ite bare face which ranges from Pre-cambrian to recent and
suberecent periods, The present height of the plateau owes
its origin to the uplifiment of the block during the Jurassie
times, The highly dissected and irregular terrain in the wee=
torn and northern faces makes the physiographic features, cine
racteristic in tuis plateau, In contrast, the southern face is
characteriged by the regular and steep fall down to the Surma

plaine

The study of the geomorphic processes of the region
reveals that the process of slaking of weathering activity
ie most common. The Shillong group of rocks are generally come
posed of quartsite - schiets which show an interaction of mee
chanical and chemical weatheringe The region of most intensive
chemical weathering is the southeran margin of the plateau
where the Sylhet Traps are exposed in a narrow casteweststrip.
In general, it is evideat that the complex processes of m.
thering in Meghalaya ie influenced by a number of factors, the
most important of which are 1ithological and structural chae
racteristice of rocks aand climatic characteristice of the ree-
gion. Thinking in terms of the fluvial cycle of erosion, one
can say that most of Meghalaya is in a2 youth stage of the



128
eycles The 'V' shaped valley profiles, numerous short trie
butaries and gullies and s nusber of waterfalls suffice the
above statements In general, the plateanu represents a nultie
cycle landscapes ‘

The analyesis of the average slope in Heghalaya
leads to 'ocnum that the most important factor which is
responsible for the varying slope characteristiocs in the plae
tecu is mase movement, In the plateau which experieances huwy
rainfall throughout most of the year, movement on the surface
18 caused directly by the action of the falling rein and sure
faoe runoff, The excess material tend to be carried downslope
by the foree of gravity thus graduslly steepening the slope,
This is the case in the souihern part of the plateau where |
the average slope is comparatively higher, Variations in the
1i tm.aon composi tion of rocke also effects the average
slope in the Meghalaya plateaus Areas of less resistant rocke
show stecper slopes ns in the case of southern Khasi Hills
and eastern Garo Hills. The higher angles of slope in the sou-
thera part of the Jaintia lills may be due %0 the fault lines.
As far as stream freguendy distribution is concerned, it scems
clear that 6he relief primarily controls the atrean freguency
in Meghalaya. ¥hen superizposed on the relief map 1t will be
seen that on lower eclevations streans are less in number and
vige versa, Comparatively higher number of streams in the moue
thern margin may be due to sieep escarpaents preseant in that
region, As observed from the multivariante analysis of the more
phometrioc properties of the drainage basins, 1t scems clear
that there are a number of morphometric characteristics which
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are significantly intercorrelated wiih one another, both
positively and negativelye. Thusy, one can say tat the drajie
nage characteriasties of a basin are depeadent i one ande
ther in the evolution of a fluvial landform,

A glance at the agricul tural pattern in Meghalaya
shows that there is a wide variation in the apntial distribdue
tion of orops. A close exasination would further revesl that
this distribution is primarily influenced by the relief and
slope =nd s0il conditions, In the central plateau potato is
the chief cash crop grown mixed with other vegetables, rice
and maize. In the southern slope of Khasi and Jaintia Hills' a
mixed cropping patteran is monnd for centuries by the people,
They produce several spices and varieties of orops mainly oitrus,
beteluuty, bayleaf, bananas, pineapples, jackirults, black pepper,
coconut and other fruits, The fieclds are spread out on farme in
the foot hill regions upto an elevation of 300 meters, Ihe nore
thern slope which borders the great Braumaputra valley with a
gentle slope is very fer$ile. Terracing is widely practised here.
- Goming southwards to the mainland of the central plateau, the
state displeys an uneven, rugged terrain. Agricul tural lands
here are found to be irregularly distribvuted, In general 1t
can be observed that there are four diethhet agricul tural ree
gions in Neghalaya as far as the soil and topographic conditions
are concerneds '

I, Zhe Vcotern Lowland ¢ 2 The northern and the western
peripheral ares of the Garo Hille come under thie agricul tural
regions In this sone low lying corops such as rice and jute are



predominantly grown. The region lies below the 160 meters 3y
contour and covers a major portion of the 0ld Alluvium soil
belt of Garo Hills, It produces cotton along the margin tou=-
,ehing the forest region. Most of the blocks in this region

show assocliation of two crops.

11, 2he Northern Slopg ¢ DBordering the great Brahmae
putra valley of Assam, the northern slope of Khasi Hills exe
tend as far as to the north of Khri and Umlra rivers. The ge-
neral elevation averages to about 150 meters. It covers the
0ld alluvial soil belt of Khasi Hills. Upland wet crops such
as rice and maize are predominant, Rice is cul tivated mainly
in the 1nt¢mnt;n¢ valleys and foot hills,.

111, dhe Southern Region ¢ Rainfall plays a very impore
tant role in the agricul tural pattern in this region. The ree

gion forms a narrow strip of Khasi and Jaintia Hills running
along the Indo-Bangladesh border, It also follows the 150 me=
ters contour. Adequate rainfall in summer, warm condi tions
and fertile hill slopes are the main physical conditions.
Fruits dominate the total output of this region. Orange, jacke
fruit, betel-nut of Khasi and Jaintia Hills come mainly from
this region. The crop association in this region varies from
#ix to ten crops with fruits common in most of the combinae=
tions. '

. dhe Centxal Flateqy ¢  The central part of the
eastern Khasi Hills including the Shillong area in the south

and Nongpoh area in the north, come under this agricul tural
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region, This is a triangular belt with less vegetation
cover,moderate climatic conditions and somewhat rocky soil.
These conditions limit the cultivation of crops. However,
on gentle slopes potatoes and fruits like pear, plum, ete.
are grown by terracing.

The practice of jhuniu in Meghalaya since histo=
rical past indicates that it has been very much influenced
by the geomorphic characteristics of the region., In the ane
cient time due to the lack of plain surfaces avuhbio for
cul tivation, the early settilers of mch a dissected topograe
phic region might have preferred jhuming u_thdr means of
living. Thus, the practice of jhuming appears to be very much
associated with the topography of the region.

The foregoing analysis explains the fact that there
exists a close rel: tionship between geomorphology and agrie
- cul ture in Meghalaya. With the findings in mind a few suggese
tions can be made for further improvement of agricul ture and
better utilization of land resources in this region.

1. In the central plateau, the soil and topographie
conditions favour for the production of wheat. S0,

it can be successful second crop in this region.

2e Some of the moderate glopes of the submontane region
can be converted into extensive fruit growing areas.
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In order to check the surface erosion and
runoff resulting from jhuming practices there
should be

(a) a conversion of mild slopes into terraces

for growing field crops.

(b) fruits should be grown in the moderate
hill slopes without going for regular tede
races but preferably half moon terracesj
and

(e) the steep slopes are to be utiliged for

reserve forests only.

oc0000000
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