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Abstract
Multispectral LISS IV images of Resourcesat 2 satellite were visually interpreted to prepare sali rice map of
Meghalaya. The study showed that sali rice is cultivated in all districts of the state covering 102574.3 ha area
which is 33% of the total cropped area. Rice is grown over non saline, deep to slightly deep soils with wide
range of soil reaction (pH<4.5-7.5) and soil texture (clay, silt clay, sandy clay to loams). Low land rice is
cultivated in the valleys with poor to moderately well drained soils and slope varies from level to gently
sloping (0-8%) and upland rice are grown on the shifting cultivation areas or by making terraces on the hill
side slopes that covers 38.7% area. It is found that rice is mostly grown in the soils with high to medium
organic carbon with medium to low phosphorus and potassium availability.
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Introduction

Rice is the major cereal crop of Meghalaya
cultivated over an average annual area of 1,10,997
ha with total production of 3,03,476 Metric Tons
during 2019-20. Rice is grown in wide range
altitude ranging from deep water to high altitudes
representing various agro climatic conditions of the
state. Three types of rice namely Boro or
Spring/Summer rice, Sali or Kharif rice / Winter
rice and Ahu or Autumn rice are grown in the state.
Out of the total rice grown area, 57.5% area is
under Sali rice alone producing an annual average
of 162321 Metric Tons during the period 2019-20.
The area under Boro and Ahu rice is 13628 and
33480 ha respectively. The average yield is the
highest in Boro rice (4629 kg/ha) followed by Sali
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(2541 kg/ha) and Ahu rice (2332 kg/ha)
(www.megagriculture.gov.in).
In Meghalaya Boro rice is cultivated during
November to May in waterlogged, low-lying or
medium lands with irrigation, where water
accumulates during monsoon months and cannot be
drained out in winter months. It takes advantage of
residual moisture after the harvest of kharif rice.
Sali (winter rice), the most important rice crop of
Meghalaya is grown during June/July November/December. Ahu rice is direct seeded
upland rice mostly grown in jhum lands during
March to July. The upland rice is almost
synonymous with rainfed rice and is grown on hill
slopes under shifting cultivation. It is also grown
under rainfed permanent area on terraced hills and
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flat lands usually bunded and by direct seeded
method. In Meghalaya three rice ecosystems are
available i.e. low altitude (below 800m), mid
altitude (800-1300m) and high altitude rice (above
1300m elevation). Low altitude rice is highest in the
state that cover 64.2% area followed by mid altitude
and high altitude rice covering 20% and 15.8% area
of the total sali rice growing areas respectively [15].
Farmers of Meghalaya prefer to grow local varieties
like
Ngoba,
Tura-113,
Kaneri,
Ranga
Kishore and Khornorullo. Besides the local
varieties already popular amongst the farmers, the
agriculture department has recommended high
yielding varieties suitable for Meghalaya conditions
(Table I).
The productivity of rice in the Meghalaya is
much below the national productivity due to various
constraints like undulating topography, sleep
slopes, shallow and skeletal soils, transport and
communication problem, population dispersal
pattern, inadequate credit support, poor marketing
system, etc. Farmers of the state are cultivating
local rice variety with, no fertilizer or manure
application, no proper crop establishment
techniques (as seeds are mostly broadcasted) etc.
Cultivation of the crop on high slopes and lack of
pest and disease management practices are the
major constraints of rice production. Due to
unscientific cultivation practices, land degradation
in the form soil erosion and soil fertility depletion is
taking place at a massive scale in the region. The
state is still in deficit of about 2.63 lakh tons of rice
grain annually [13]. It is therefore evident that the
state is not self sufficient in the production of food
grain.
TABLE I:Recommended Varieties of Rice for Meghalaya

Situation
Varieties
Lowland:
Low
altitude
Ranjit, Bahadur & Pankaj
(below 800m)
Mid altitude
RCPL 1-87-8, RCPL 1-87
(800-1300m)
RCPL 1-3, RCPL 1-29, RCPL
1-28, I.E.T 13783 & I.E.T
13459
High altitude
Meg Rice 1 & Meg Rice 2
(above 1300m)

ISSN : 2581-7175

Accurate and real time information on
spatial distribution of rice derived from satellite
images would be useful for cultivators,
manufacturers of fertilizer/pesticide and agriculture
extension agencies to prepare effective plan for
manufacturing as well as supply of inputs and
market activities. The spatio-temporal distribution
and dynamics of rice cultivation in a state helps the
government agencies to understand food grain
supply and also to formulate policies regarding food
security. In addition, the data on rice area would be
useful as an input to estimate water demand and
crop yield at field/regional level [1]. Since the
problems of food security persist in the state of
Meghalaya, estimation of real time rice crop areas
and its production by using reliable tools are
essential for providing information to planners and
decision makers to formulate policies. In this
context, remote sensing and GIS-based methods
have already been proven as an effective tool for
mapping rice area [2], [3], [4]. Reliable (accurate)
crop map with less cost within short time can be
prepared using remote sensing- images. Mapping of
rice at national, regional, district and field level
scale has been carried out in the past using various
approaches which involves use of single date or
time series optical images as well as
microwave/Synthetic Aperture RADAR (SAR) data
[5], [6], [7], [8], [9], [10], [11], [12], [15], [16].
Meghalaya State Rice Mission (MSRM) is
consisting of an integrated set of programmes
aimed at narrowing the gap between rice production
and consumption by doubling the production of rice
(http://www.meghalaya.gov.in).
Under
this
programme, the Govt. of Meghalaya has taken an
action to increase the area under boro rice for which
suitable areas were identified through soil site
suitability evaluation using geospatial technology
[14]. Directorate of Agriculture, Govt. of
Meghalaya wanted a scientific database on spatial
distribution of block wise sali rice areas of
Meghalaya during 2017-18 which was prepared by
using satellite remote sensing data [15].
Characterization of rice fields in respect to soil
health, slope and elevation is very essential for
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preparing any plan for increasing productivity and
production of rice in the state. Healthy soil is the
most important component for profitable,
productive, and environmentally sounds agricultural
systems. Spatial variation in soil
oil properties from a
small to a larger area might be due to the effect of
intrinsic
(climate,
parent
materials,
and
physiographic) and extrinsic factors such as
indigenous fertility status, nature of standing crop,
cropping intensity, crop rotation, and soil
management practices [17]. Describing
scribing the spatial
variability of soil properties across a field has been
difficult until new technologies such as Global
Positioning Systems (GPS) and Geographic
Information Systems (GIS) were introduced [18].
The collection of soil samples by using GPS is very
important for preparing thematic soil maps [19].
Similarly, Geographical Information System (GIS)
is a powerful tool used for easy access, retrieval,
and manipulation of voluminous data and deriving
spatial maps based on soil sample analysis data
collected from different locations [20]. GIS
provides the platform for the conversion of
location-specific
specific (point) information to spatial maps
for the entire block/district/state. It facilitates the
manipulation of spatial and non-spatial
spatial data useful
for handling
andling multiple data from the diverse origin

[21].. Keeping in view for increasing rice production
in Meghalaya through sustainable agriculture, the
present study has been carried out to assess soil site
characteristics using geospatial technology.
II. Materials
ials and Methods
Sali rice areas were mapped from Resourcesat
Resourcesat2A LISS IV ortho rectified multispectral images of
2017-18
18 and verified with LISS IV images of 2020
202021 by using standard visual interpretation
technique. For finalization
ization of the rice map, ground
truth (GT) data has been collected from 350 rice
fields and high resolution kompsat/google
kom
images
were used as GT data. Soil samples were also
collected during the field visit and analyzed at Soil
Testing Laboratory of Department
tment of Agriculture,
Govt. of Meghalaya. The soil sample analysis
results were used to generate soil fertility map
along with Soil Health Card data collected from
SHC web portal https//soilhealth.dac.gov.in. Soil
fertility map for five parameters namely ssoil acidity
(pH),
pH), soil salinity (EC), organic carbon (OC) and
available phosphorus (P) and potassium (K) were
generated by using Inverse Distance Weighted
(IDW) interpolation technique of Spatial Analyst
tools
of
Arc
Toolbox
[16].

Fig. 1 Flowchart of the methodology
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Soil map of 1:50,000 scale prepared by SLUSI
(Soil and Land Use survey of India) and NESAC
(North Eastern Space Applications Centre) was
used to generate soil depth, soil texture and soil
drainage map. The slope and elevation map was
derived from 10m Carto DEM generated from
Cartosat-1 stereo data under SISDIP project.
The sali rice map of Meghalaya were overlaid in
GIS environment (ArcMap10.8.1) with different
thematic maps i.e. soil acidity, salinity, depth,
drainage, texture, OC, P, K, slope and elevation
map. Overlay function of Analysis Tools of ArcGIS
software was used to generate a map showing
spatial variation of soil, slope and elevation within
rice fields. The detailed methodology is illustrated
in Fig. 1
III. Results and Discussion
From the study it is found that sali rice was
cultivated in 102574.3 ha area which is 33% of the
total cropped area of Meghalaya during 2019. It is
also found that sali rice is grown in all 39 blocks of
11 districts of the state and highest area is found in
West Garo Hills district that cover 21.9 % area.
Only 2117.5 ha (2.1%) is found under sali rice in
South West Khasi Hills district which is the lowest
area compared to other districts of the state.
Amongst 39 blocks of Meghalaya, Selsella block of
West Garo Hills district is having the highest sali
rice growing areas followed by Betasing and Zikzak
block of South West Garo Hills district. The lowest
area is found in Pynursla block of East Khasi Hills
district (Fig. 2).
In Meghalaya, rice is grown under diverse soil
conditions. Soils of rice fields of the state are found
to be very deep to moderately deep that covers
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92.5% area which are highly suitable for growth of
the crop. The soil texture of the state varies from
clay, silty clay, sandy clay, clay loam, silty clay
loam, sandy clay loam or loam soils which are most
suited for cultivation of rice and it covers 96.3%
area (Table II & Fig. 3). Sandy loam soils are found
in 3.7% which are marginally suitable for the crop.
Meghalaya is a plateau with rolling grasslands,
hills and river valleys in the central and eastern part
and the southern face of the plateau is marked by
deep gorges and abrupt slopes. Rice is mostly
grown in the hill valleys, river valleys and also in
the hill side slopes. Even though rice is most suited
in the level to very gently sloping land, but in
Meghalaya, it is observed that rice fields are spread
over level to moderately steep sloping lands (Table
II). Slope of rice fields in the valleys varies from
level to gently sloping that covers 61.3% area.
Cultivation of upland rice is also carried out on
moderately sloping to moderately steep slopes on
the shifting cultivation areas or by making terraces
that covers 38.7% area (Fig. 3).
Soils of Meghalaya are diverse in fertility status.
Rice is grown over a wide range of soil reaction
(pH<4.5-7.5) and non saline soils. From the soil
fertility map, it is observed that rice is mostly
grown in slightly acidic soils that cover 78.4% area
followed by moderately acidic soils (19.4%).
Neutral soils are also available under rice which
covers only 2.2% area. Soils of rice fields are rich
in organic carbon which cover 78.6 % area. Rice is
also cultivated in soils which are medium in organic
carbon covering 21% area. Availability of
phosphorus and potassium varies from medium to
low. It is found that rice is mostly grown in the soils
which are medium in phosphorus availability and
low in potassium availability covering 73.7% and
50.4% area respectively (Table III and Fig.4).
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Fig.2 Block-wise areas under sali rice in Meghalaya

TABLE II:
Soil physical parameters of Meghalaya

Parameters

Class

Depth

Soil Drainage

Slope

Soil Texture
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Slightly deep

Area (ha)
7663.3

% area
7.5

Moderately deep
Deep

7976.9
73667.9

7.8
71.8

Very deep

13265.7

12.9

Poorly drained

15655.1

15.3

Imperfect
Moderately well

6540.9
31590.8

6.4
30.8

Well
Excessive

43926.4
4860.6

42.8
4.7

Level to nearly level (0-1%)
(0
Very gently sloping (1
(1-3%)

12597.2
25830.1

12.3
25.2

Gently sloping (3-8%)
(3
Moderately sloping (8-15%)
(8

34491.3
27817.9

33.6
27.1

Moderately steep sloping (15
(15-30%)
Clay Loam

18283.4
14243.7

17.8
13.9

Sandy Clay Loam
Silty Clay Loam

21694.9
2904.8

21.2
2.8

Clay
Sandy clay

20656.9
29358.2

20.1
28.6

Sandy Loam
Loam

3795.9
9919.3

3.7
9.7
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Fig. 3 Soil depth, texture, slope and soil drainage map of Meghalaya

TABLE III: Soil fertility parameters of Meghalaya

Parameters

Class
Strongly acidic (<4.5)
pH

Area(ha)
87.5

% area
0.1

Moderately acidic (4.5-5.5)

19844.0

19.3

Slightly acidic (5.5-6.5)

80366.6

78.4

2275.6

2.2

441.1

0.4

Neutral(6.5-7.5)
Physical parameters

Low (<0.50)
OC (%)
EC
P(kg/ha)

Macro-nutrients
K(kg/ha)

Medium (0.50-0.75)

21535.6

21.0

High (>0.75)

80597.1

78.6

Non Saline

102573.8

100.0

Low (<10)

16770.5

16.3

Medium (10-25)

75606.1

73.7

High (>25)

10197.3

9.9

Low (<120)

51666.2

50.4

Medium (120-280)

46251.3

45.1

4656.3

4.5

High (>280)

ISSN : 2581-7175

©IJSRED:All Rights are Reserved

Page 513

International Journal of Scientific Research and Engineering Development-– Volume 5 Issue 4, July-August 2022
Available at www.ijsred.com

Fig. 4 Soil pH, organic carbon, phosphorus and potassium map of Meghalaya

IV.

Conclusions
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