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serve as a first hand basic soil information for the land use planning of the state, to the administrators 
and other agencies. 
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FOREWORD 

Soils are one of the most precious natural resource. It is, therefore, important to maintain soils 
in a State of high productivity on sustainable basis. 

Tripura is a small State and it is largely dependent on agriculture and allied activities. To keep 
pace with the development in other States of the country using the latest technical know-how, 
Government ofTripura is trying to imp!ement many useful projects related to agriculture, horticul
ture and plantation of fubner. In most of the cases, the prerequisite fOf implementation of such 
projects is basic information on the soil re~ources. 

A knowledge of soils in repsect of their extent, distribution, characteristics and potential for 
use is. therefore, important for optimising land use. Although. some information on soils in Tripura 
is available, here and there, in the literature, a comprehensive document of this invaluable resource 
of the State is not yet available. 

I am glad that the National Bureau of Soil Survey and Land Use Planning (India!. Council of 
Agricultural Research), Nagpur, under the overall lead~rship of Prof. J. Sehgal, Director in col
laboration with the Directorates of Agriculture and Horticulture, Government ofTripura has come 
out with a report on "Soils ofTripura for Land Use Planning with special reference to Major Field 
Crops and Rubber" along with a soil map of the State. This report gives information on the soil 
resources in the State. their potential and problems for optimising land use. I hope, it will form the 
basis for most of the development work in the field of agriculture, forestry and soil conservation. It 
will also help in determining suitability of a range of crops including the possibility for the expansion 
of rubber plantation and for preparing a perspective land use plan for the State. 

I congratulate Prof. Sehgal and his colleagues and the concerned officers of Government of 
Tripura for this monumental work. 

January 22,1996 
V. Thillasidas 

Chief Secretarv 
Government ofTripura 
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Chapter J 

INTRODUCTION 

The state of Tripura has a limited cultiv
able land but has a tremendous potential for the 
expansion of horticultural and plantat:on cropS 
(rubber) besides agricultural crops. Since dis
proportionate utilization of land by a single crop 
may have an adverse effect on the availability of 
private and community land for other agricill
tural activities. it was decided to take up Soil 
Resource Mapping ofTripura on 1:250,000 scale 
for delineating different soils at family level of 
Soil Taxonomy, especially the potential and 

1 

problem soils fOT optimising land use at regional 
level. The National Bureau of Soil Survey and 
Land Use Planning (NBSS&LUP) undertook 
the task as decided by the Rubber Board and 
Govt. ofTripura under the overall supervision of 
the Government of Tripura for mapping soil 
resources of the state and for gener ating soH 
database useful for land use planning on sus
tainable basis with special reference to major 
field crops and rubber. 



Chapter 2 

GEOGRAPHICAL SE1TINGS 

The state of Tripura, located between 
22°56' to 24()32' north latitudes and 91°09' to 
92°20' east longitudes, covers an area of 10.5 
lakh ha and accounts for 0.32 per cent of the total 
geographical area (TGA) of the country (Fig.l). 
The terrain in Tripura consists of parallel hills 
and ridges alternated with narrow valleys. The 
drainage network of Tripura follows the north~ 
south direction as it is controlled by N~S aligned 

LOCATION MAP 
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.-"'1 ....... l '. 
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Fig. 1 Location map, Tripura 

hill ranges. The geology of the state is repre
sented by sedimentary rocks which range in age 
from MlOcene to loosely consolidated sediments 
of recent age (Fig.2). The climate is humid sub~ 
tropical characterised by high rainfall. Eigbty 
five per cent of the total population belong to 
rural area and depend on agricLllture for their 
livelihood. 
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Chapter 3 

METHODOLOGY 

Soil resource map ofTripura on 1:250,000, 
using a 3-tier approach, comprising image 
processing, field surveys and laboratory analysis, 
and cartography and printing (Fig.3). The soil 
map shows 43 mapping units at the level of soil 
family association with dominant phases. It 
shows different kinds of soils and their extent of 
distribution on the landscape. Each delineated 
map unit provides information on charac-

-

terisation and classification of soils reflecting 
their potential and problems. 

The soils belong to 5 orders, 7 suborders, 9 
great groups and 19 subgroups. The soil orders 
are Inceptisols, Entisols, Ultisols, Alfisols and 
Histosols which occupy 80, S, 7, 5 and 0.2 per 
cent, respectively (Fig.4). A representative 
cross-section of landforms and soils in south 
Tripura district is shown in figS 

IoDt.Mld3 .............. First tier(Dominant Soil and its phases) 

Ncg 3.10 ................... Second tier (Physiographic unit) 

Tr09 ............. ~ ......... Third tier (Mapping Unit) 

Firsllier 

10 D MId 3 

t t j r t t t f 
Inceptisol(order).- ----------.-----J )1 I 1 \ 

I I I 
Ochrept (Suborder)- - - - - - - - - - - - - - - - - - J I I I 
Dystrochrept (Greatgroup) - - - - - - - - - - - - - - - - -I I: l 
Typic (subgroup)- - - _ - - - - - - - - - - - - - - - - - 1 I : 
Fine loamy (Particle size of - _ - - - - - - - - - - - - - - - - - J I 
Soil Control Section) I 

Loamy (Surface soil texture) - - - - - - - - - - - - ~ - - - - - - J : 

Steeply sloping (slope) - - - - - - - - - - - - - - - - - - - - - - - - _j I 

Severely eroded (erosion)- - - - - - - - - - - - - - - - - - - - - - - - _j 

Second tier - - - - - - - - - - - - - - -. Ncg 3.10:Low Relief structural hills and ridges 

Third tier - - - - - - - - - - - - - - - .. Tr09 :Soil family association number 

Fig. 3. An example of the assembly of a typical soil map unit. 
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Chapter 4 

SOIL SURVEY INTERPRETATIONS FOR LAND USE PLANNING 

Nineteen windows scattered in all parts of 
the state were surveyed besides, grid and random 
observations. A window covers an area of 5000 
ha ·and represents various geomorphic units 
under different land use. This report contains an 
example of a window with detailed soil informa
tion alongwith the present and suggested land 
uses with figures showing soil maps of the win
dows (Fig.6 and Tables 1,2). Detailed informa
tion of all other windows have been given in the 
main report. On the basis of field observations, 
soil-site descriptions, physico-chemical proper
ties of the soils and the available literature the 
degree of limitations for soil-site characteristics 
of a range of other crops and rubber has been 
worked out (Tables 3,4,5,6,7). Our estimates 
indic"ite that about 1 lakh ha is suitable for 
rubb< . 

Se\'eral thematic maps such as soil depth, 
internal drainage, erosion by water, flooding, 
land capability classification and land irrigability 
classification were generated using the master 
soil resource map and the survey database to 
cater the needs of various user agencies. Besides 
several thematic maps have also been generated 
showing suitability Of different crops. Two 
categories of soil degradation processes are 
recognised in Tripura. The first one relates to 
degradation by displacement of soil material, 
principally by water. The second one is related 
with the internal soil deterioration resulting 
from loss of nutrients (chemical deterioration) 
or through physical processes including water
logging and flooding (physical deterioration). 
An assessment of soil degradation in Tripura 

6 

indicates that 6.28 lakh ha (about 60 per cent of 
TGA) is affected by different types of degrada
tion of which water erosion predominates (Table 
8). 

Drainage, flooding, erosion and waterlog
ging are the major soil problems in the state 
which ultimately reflect in land capability and/or 
irrigability groupings. Most of the lands are 
limited by the risk of erosion; about 28 per cent 
lands are grouped into class VII, 15 per cent as 
class VI and about 0.6 per cent into class V. 
Nearly 37 per cent lands are under class III of 
which about 20 per cent have varied degree of 
limitation due to wetness. Nearly 16 per cent 
area fal1s under class II land limited by water 
stagnation. 

In Tripura, four land irrigability classes 
were identified which are further grouped into 
total seven subclasses. About 19 per cent land 
belongs to class 2 most of which form the main 
foodgrain producing areas in the south and 
western part of Tripura. About 12 per cent land 
of the state is grouped under class 3. These are 
very narrow interhill valleys approaching mar
ginality for irrigation due to topographic limita
tions. More than 25 per cent lands belong to class 
4 although few patches of these lands pose 
drainage problem; topography is the major limit
ing factor for sustainable use under irrigation. 
These lands are, however, suited for tree species, 
plantation and horticultural crops. Nearly 43 per 
cent lands of the state is non-arable so far as 
irrigation is concerned. 
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Taole I. Soils and land use of the window area 

Soil-"itc description 
(Mapping Unit) 

Very deep, well drained, fine loamy 
!'.oil ... oil gently sloping undulating 
plains \\ Ilh l()v, mou nds havi ng loamy 
!'.urface with moderate erosion 
h,lzard under degraded forest!'. (Fine 
loamy. mixed, hyperthermic Typic 
Dystrochrepts) associated with very 
{kep. "ell drained, fine loamy soils 
with moderate erosion hazard under 
degraded forests (Fine loamy, mixed. 
hyperthermic Aquic Dystrochrepts) 
(a) 

Very deep. well drained, fine loamy 
"oil, on gently sloping low mounds 
having loamy surface with moderate 
erosion hazard (Fine loamy. mixed. 
hyperthermic Pachic Haplumhrepts 
(b) 

Very deep, vcry poorly drained. 
clayey soils on very gently !'.loping 
tloodplains having silty clay surface 
with !'.evere flooding hazard under in
tensive cultivation (Fine. mixed, hy
perthermic Ty~ic [: piaqucpts); 
<l"sociated with very deep, imperfect
ly drained, fine loamy soils and very 
deep. well drJined, !'.andy soils (Fine 
loamy over sandy, mixed, hyperthcr
mic Typir1 :piaquepts) 
(c) 

- ---f._-- -- --

Present land use 

Plantation and horticul
tural crops. 

Plantati()O and horticul
tural crops. 

Paddy, Potato 

Suggested land use 

Coconut, Papaya, Arecanut, 
Lemon, I31ack pepper, Rub
oer. Ginger, Turmeric, 
Banana, Pineapples. 

Coconut,Papaya, Arecanut, 
Lemon, Black pepper, Ruo
ber, Ginger, Turmeric, 
Banana, Pineapples. Betel
vine, Potato,Jute, Vegetables 

Betelvine, Potato, Jute, 
Vegetables 



Table 2. Details soil information of Jirania window. 
(II) Morphometric properties of some major soils of Jirania window 

Hori- Depth Colour Tex· Stru- Consi- Taxonomy 
Ion (em) .. -------- _ .. ---_ .. _ .. -----_ .... .. - lure ClUn: ste ney 

Matrix MoUle 

Reprel>entativt" of mapping uoit a 

AI 0-23 lOYR 4/3 sci ~hk Sil p~ Fine loamy, kaoiimtic, 
81 23-41 I()YR 4/4 cl ~bk 1k' p~ ~crthcrmic T ypic 
821 41 -74 7.WR 4.516 d sbk ss pl. andiudalf 
823 74-107 7.SYR 4{6 7.5YR 3{4 cl sbk s ps 
83 107-150 75YR 46 7.5YR .1/4 cI shk sp pl> 
Representative or mapping unit c 

All 0-16 5YR 3/2.5 sci sbk S~ ps Fmc loamy, kaolinllic, 
Al2 16-32 SYR 1t2.S sci shk S~ ps hyperthermic Pachlc 
8 21 12-56 5YR 3/3 sci sbk S.'> p!. Ha plumhrepl 
822 56-85 2.5YR 1/4 sci shk s p 
823 85-119 2.5YR 3.5/6 sc;) sbk sp 
B24 119 155 2.5YR 1/6 sc shk ~p 

Representative of mapping unit c 

All 0-5 10YR 4/2 5 YR 3/4 ill g r so po Fine loamy, mixed, 
A12 5- 19 lOYR 6/4 'iYR 4/(1 Is 

~k 
so po Wrr.e rthcrmic Typic 

81 19-32 10YR 5/2 7.WR 3/4 s) 5S ps plaquepl 
821 32-S7 10YR S/2 2.5YR 3/4 I shk ... s ps 
822 5776 10YR 6{2 7.5YR 4/6 c shk s p 
823 76- JOI lOYR 6/2 7.5YR 4'6 c shk s p 
824 101-126 lOYR 6/2 75 YR 4 /6 c sbk sp 

(b) Chemical and physico-chemical properties of Ihe major soils oJ Jirania window 

Hori- S .. nd Silt Cla{ pH OC ExtriJClahlc basc~ CEC 8S 
lon (%) (%) (% ~ -----_ ... -----_ .. - (%) -..... _--- ._-- .. -----_--_ .. --_ --- NH40Ac (01_) 

H 2O KCI Ca M~ l)a K 
-------- c mo ( 4 ) kg - ---------

- -- _ ... 
Repres:.-otative otmapping uaU a 

Al 53.6 20.5 29.5 5.2 4.3 0.9 1.0 0.2 O.t 0 . 1 5.7 25 
A3 42.0 24.1 33.9 5.2 4.3 0.6 O.1l 0.2 o 1 0.1 5.0 24 
r.~l 30.4 29.7 39.9 5.3 4.2 0.5 1.0 0.2 O. I 0.1 5.3 26 
8 23 29.0 28.1 42.9 ).3 4.2 0.5 1.2 0.2 0.1 0.1 6.2 26 
B3 28.4 28.7 42.9 .'\.1 4.2 0.4 1.2 0.2 1) 1 0.2 6.8 25 

Representative of mapping unit b 

All 55.6 19.1 25.3 'i.O 4.2 O.1l 1.0 0.2 II. I 0. 1 4.5 .11 
AI2 55.0 18.1 26.1) 4.9 41 0.6 1.0 0.2 01 0. 1 4.6 \() 
8 21 54.0 16.1 29.9 4.9 41 0.5 1.0 D.2 D.2 0.1 4.8 27 
B22 55.4 13.7 30.9 5.0 4.2 n.3 1.0 1>.:\ 1l.2 n.l 5.6 29 
823 51.2 14.9 33.9 '\.5 4.2 0.2 I.l IlA 0.2 n.1 '\K 2') 
8 24 41<.() I r, I j'i. I) "1.0 4 .~ r) I 1.1 () , (12 0.1 ( .t ~'i 

Reprl!~l'nlalhe IIf mapping unit c 

All 75.0 11.1 11.9 "1.2 4A 1.1 {l.X tl..l 1).1 1).1 .tll .1/ 
AI2 71)4 zl,7 11.9 "'.2 4 , 03 !I' II.I II. I 0.1 1.(> .... \1 
HI (-,(\(1 151 I ~.') 4.8 4 \ 0"2 ()!-\ \I \ 11. 1 () I ~ " q 
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Table 3. Degree of limitations of soil·site characteristics for coffce (Coffea sp.) plantation 

Soil-sitc Degrce of limitation 
characteristics - ............ -_ ...... --- .... - .. _ ---_ .. -- ... ----,.--- .. -_ .. ------_ .. - ....... ---_ ...... -_ ..... _ .... -_ .. --..... - _-_ .. -- .. __ .... -_ .... ----.... -_ .. ----.... _"' ... 

0 1 2 3 4 
--_ .. - ...... - ....... --_ .... - ... _-------._---... _-_ .. _-_ .... _------- .. ----_--- .. ---... _---.. -------...... --- .. --- .. ---- .. --- .. --_ .... ---.. --- .. 

None Slight Moderate Severe V.scvere 

Climate 

- Annual Rainfall (mm) 1600-2400 1400-1600 1200-1400 <1200 
>2400 

. Length dry season (month) 2-3 3-4 >4 

. Tcmperature (cC) 
Mean Annual >25 20-25 18·20 <18 
Mean Maximum >30 24-30 22·24 <22 
Mcan Minimum >20 16-20 14-16 < 14 

- Relative Humidity (%) 15-80 80-90 >90 < 14 
45-60 45-35 35-30 

Topography 

- Slope (%) H-I_ 15-30 30-50 >50 

Wetness 

- Drainage Well Modcratc Imperfect Poor,exe. Poor/exc. 
Flooding No Occasional Severe 

Soil Physical Conditions 

Texture Loam to sandy Sandy clay Silty clay/clay Clay/loamy Clay/ 
clay sand sand 

- Depth (cm) > 150 100-150 50-100 <50 

Soil Ferti.lity 

- pH 5.0-6.0 6.0-6.5 6.5-1.5 >8.5 
- Base SalUration (%) >35 20-35 
- Cation exchange capacity > 16 

cmol( + )kg·1 

- Organic maller (%) O.H-l.S 
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Table 4. Degree of limitations of soil-site characteristics for tea (~.) plantation 

Soil-site Degree of limitation 
characteristics .. ------_ .. -. --_ ..... ---............ -_ ...... -_ .. -_ .. -_ ....... _ .. -_ ............... -_ .......... - ... _ ........ -_ .............. --_ ........ ---_ ............ -_ .... -- ....... --

0 2 3 4 
...................... -_ ...... __ .............. -_ .... ---_ ............................ ----_ ...... -_ ........ -_ ...... --- -_ ...... ----_ .... ---_ .. ----_ .. -_ .......... -_ .... 

Nonc Slight Moderate Severe V.severe 

Climate 

- Annual Rainfall (mm) 1300-1500 1100-1300 1000-1100 <1Ooo 
- Lenglh dry SC<lson (month) <J J-2 2-3 >3 

- Temperature (0C) 

Mean Annual 17-19 15-17 13-14 <13 
23-24 25-26 26-30 >30 

Mean Maximum 30-36 <36 
Mean Minimum 1()-13 10-5 5-( -3) <-3 

- Relative Humidity (%) 70-80 60-70 50-60 <50 

Topography & Landscape 

- Slope (%) <8 8-15 15-30 30-50 >50 

Wetness 

- Drainage Well Moderate Imperfect Poor,exc. V.poorl 
Flooding No Occasional Excessive 

Soil Physical ConditloAs 

- Texture Sandy clay loam Sandy clay Silty clay/clay Clay/loamy Clayl 
to clay loam sand sand 

- Depth (cm) > 150 100-150 50-100 <50 

Soil Fertility 

- pH 4.0-62 <4& > 6.2 
- Base Saturation (%) 10-20 20-35 35-50 >50 
- Cation exchange capacity > 16 < 16 

cmol( + )kg" 
Organic matter (";.) 1.5-2.4 0.8-1.5 <0.8 
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Table 5. Degree of limitations of soil-site characteristics for cashew (Anacardjum OccidcntallO L.) plantation 

Soil-site 
characteristics 

Climate 

- Annual Rainfall (mOl) 

- Length jry season (month) 
- Temperature ~C) 

Absolute minimum 

Topography & Landscape 

• Slope (%) 

Wetnns 

• Drainage 
- Aoodjng 

Soil PbY5ical Conditions 

- Texture 

- Depth (,m) 

Soil Fertility 

- pH 
- Base Saturation (%) 
· Organic matter (%) 

Degree of limjtation 

0 1 2 3 4 
--_ .. -_ .. -_ ...... ---.......................... -..... -.............. --.. -- .. -.... -- .. ------.... -... ---...... ---..... -.. _---.. .. .. -....... ----.......... -...... ----.. ----.. 

None Slight Moderate Sevcre V.seve~e 

1600-2000 800-1200 .500·800 <500 
2000-3000 3000-3800 >3800 

2-4 4-5 5-6 >6 

>18 10-18 4-10 <4 
45-60 45-35 35-30 

<8 8-15 15-30 30·50 >50 

Well Moderate Imperfect Poor Very poor 
No Occa..sjonal Severe 

Loam to clay Sandy clay Silty clay/loamy Clay/ 
loam sar.d sand 
>75 75·50 50-25 <25 

>35 20-35 >6.5 
>35 20-35 
>1.5 0.8-1.5 

Table 6. Degree of limitations of soil-site characteristics for rice (Oryza sp) cultivation 

Soil-site 
characteristics 

Climate 

- Annual Rainfall (mm) 
Topography & Landscape 

• Slope (%) 
Wetness 

- Drainage 
- Flooding 

Soil Physical <':onditions 

- Texture 
- Depth (em) 

Soil Fertility 

- Base Saturation (%) 
- Cation exch't"ge capacity 

cmol( + )kg-

Courtesy: Sehgal, 1.[, (1986). 

o 1 

None Slight 

>1500 1000-1500 

0-1 1-3 

IWflj,rfect 
we Vpoor 

Moderately 
excessive 

Silty clay Sandy clay 
>8(1 5<J.8Q 

>80 50-80 
>16 10-16 

12 

Degree of limitation 

2 3 4 

Moderate Severe V.sevC!re 

750-1000 >750 

3-8 >8 

Poor! Excessive 

Loam,silty loam Loamy sand 
ZO-5() <20 

35-50 <35 
5-10 <5 



Table 7. Degree of limitations of soil-site characteristics for rubber (Hevea sp.) plantation' 

Soil-site 
characteristics 

Climate 

- Annual Rainfall (mm) 
- No. of dry days 
_ Temperature (0C) 1 

Mean Annual 
Mean Maximum 
Mean Minimum 

_ Relative Humidity (%)2 

Topography & Landscape 

_ Slope (%)3 

Wetness 

- Drainage 
- Flooding 
- Ground water depth (m) 

Soil Physical Conditions 

- Texture 

- Depth (em) 

Soil Fertility 

- pH 

- Cation exchange capacity 
emol( + ) kg-1 

- Organic matter (%) 

o 
None 

S1 

2000-4000 
<30 

25-28 
29-34 
>20 

66-90 

3-8 

Well 
No 
> 10 

loam/clay loam 

>150 

4.3-5.5 

>15 
> 1.0 

Degree of limitatioll 

1 2 3 

Sli.ght Moderate Severe 

S2 S3 

1500-2000 1500-1700 1250-1500 
<:90 <:120 <:150 

30-34 34-40 
26-29 22-26 20-22 
17-20 14-17 10-14 

8-1S IS-30 3O-SO 

Well Mod.well Imperfect 
Occasional 

S-10 5-10 2-S 

Sandy loami Silty clay Loamy sand 
sandy clay loam 
loam 
100-1.50 75-100 

3.8-4.3 6.0-7.0 <3.8 
5.5-6.0 >7.0 

3-13 <~ 
0.7-1.0 

4 

V.severe 

N 

<1250 & 4500 

<:20 
<:14 
<70 

>SO 

Very poor 
Severe 
<1 

Sand/clay/ 
silty clay 

<20 

1. Temperature ~ is not important. It is the duration of temperature (maximum or minimum) which controls the 
grOMh of rubber. 

2. In the rubber growing area of Tripura mean maximum and minimum relative humidity were found as 90 and 66, 
respectively. The relative humidity even 95 per cent is no limitation for rubber since high humidity -related deseases 
has not yet been reported from Tripura. 

3. In Tripura apparently flat top tillas have very sharp side slopes (with even 50% slope) where rubber is planted with 
proper conservation measures. 

• Keeping in view of the rubber growing conditions in Tripura these degree of limitation have been fIXed after per
sonal discussion with Director, Rubber Research Institute, India and Rubber Production Commissioner, Rubber 
Board, Kottayam, Kcrala. 
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Table 8. Status of soil degradation in Tripura 

Soil degradation 

Wt Loss of top soil 

Water erosion 
Chemical deterioration 
Cn Loss of organic 

matter, LOss of 
nutrients, and Acidi
fication 

Physical deterioration 
Pw Waterlogging 
Pt Flooding 
Sn Under natural 

conditions 

• Total area 
Stable terrain 

Degree of degradation Total 
------------------------------------------------------ area 
Slight Moderate Strong Extreme 
< ------------( area in '000 ha)------------------- > 

113 

113 

90 
24 

113 

312 

312 

78 

312 

203 

203 

102 
113 

203 

628 

628 

90 

628 

• Since the degradation is a complex type in all the cases, the maximum area covered under a 
particular degree of degradation indicates the total area. 
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