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APPLICATION OF REMOTELY SENSED 
DATA IN RUBBER CULTIVATION

D. K. Rao Pbthen
• Rubb^ ^ s e ^ c b  ih s te e  of India.

X  rogram m es using  
satellites have established  
th e com bined use of 
sophisticated space and 
rem ote sensing technology  
for both m easu rem en t and  
m onitoring of n atu ral 
resources on the ea rth ’s  
su rface. S atellite  im agery  
provides b e tte r  and  
econom ical d ata  th an  the  
conventional m ethods as it 
facilitates synoptic viewing  
of large land a re a s . T hus  
satellite  im agery can  speed  
up survey  of n atu ral 
resources which could prove 
to be very beneficial in 
certain  research  and  
developm ental actvities.

R em ote sensing is the  
a r t  and science of acquiring  
d ata  about an object from a 
rem ote point w ithout being  
in physical co n tact with the  
object of in terest. The 
sensors employed in rem ote  
sensing, record th e  
reflectance/em ittance from  
th e objects a fte r  they  
in teract w ith th e incident 
energy i.e. electrom agnetic 
radiation (EM R ), com ing  
from th e su n . T he present 
day rem ote sensors operate  
from visible region to 
m icrow ave region of the
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electrom agnetic spectrum  
(EM S)(Fig.l).

There are two types of 
sensors which a re  presently  
in use viz., Im age oriented  
sensors and Num erical 
oriented sensors. Im age  
oriented system s are  used 
by m ounting them  to 
aircrafts. H ere the d ata  of 
an object is recorded as an  
image i.e. photographs. 
W hereas the num erical 
oriented system s can  be 
mounted to both aircrafts

and satellites which record  
the data in digital form at. 
B oth types of sensors  
operate in visible, infrared  
and m icrowave regions of 
th e EM S. T he advantage of 
aerial photographs is th at 
stereoscopic vision is 
possible while the satellite  
sensors do not provide for 
stereoscopic vision with the 
exception of the French  
satellite , SPO T. The great 
advantage with num erical 
d ata  is th a t it gives scope



for m ultip le en h an cem en ts 
for b e tte r  im age. W h eras 
im age oriented  d ata  h as 
less  flex ib ility  for bein g  
enhanced .

Typical for p resen t 
tim e rem ote sen sin g  
resea rch  is  the 
m ulticon cept approach 
w hich com prises:

• m u ltisp ectra l (or 
m u ltib an d ) observation  
w hich is in d ifferen t 
w ave len gths to en able  
sp ectra l s ig n a tu res  o f 
ob jects.

• m u ltista tio n  
observation  w hich is 
from  d ifferen t s ta tio n s 
a t  th e  sam e a ltitu d e  (for 
stereoscopy) or a t  
d ifferen t a ltitu d es.

• m ultipolarisd  
observation  (for 
p o larisin g  p roperties) o f 
ob jects.

• m u ltid ate  (or 
m ultitem poral) 
observation  w hich is o f 
sam e a re a  or o b ject a t  
d ifferen t tim es or 
seaso n s.

• m u ltien h an cem en t or 
en h an cem tn o f im agery 
derived from  d ig ita l 
p rocessing  or 
photographic recording. 
(M ulders, 1987)

PO SSIBLE APPLICATIONS 
OF REMOTELY SENSED 

DATA RELATED TO RUB­
BER;

R u b b e r is a  deciduous 
tre e  sp ecies introduced 
firs t to tropical In d ia  in 
early  2 0 th  cen tu ry  and

th is region is designated 
as th e  trad ition al region of 
ru bber cu ltivation. Owing 
to increased dem and for 
n a tu ra l rubber, it  paved 
its  way to other 
n on-trad itional regions. 
T h ere  are  however, 
continuous elTorts to 
identify  new potential 
a rea s  which can be 
brought under rubber in 
both trad ition al and 
non-traditional regions. 
T h is  paper is an  effort to 
identify  different asp ects 
w hich could be looked into . 
w ith  th e  help o f remotely'*.:, 
sensed  d ata. Follow ing are  
som e or the areas w here 
rem ote sen sin g  technology 
could prove useful.
1. Soil surveys for 
identification  o f su itab le  
soils
2. Identification  and 
d istribu tion  o f ru bber and 
a rea  under p lantations
3 . Id entification  of 
d ifferent rubber clones

4. A ssessm ent of 
m oistu re s ta tu s
5. D etection  o f dam age 
caused by d iseases, in sect 
pests and o ther hazards
6. Agi'onomic conditions
7. A pplication o f GIS 
m odule

1. Soil surveys for identiHca- 
tion of suitable soils:

T h e  im portance o f soil 
surveys in identifying 
a rea s  su itab le  for specific 
crops h as long been

proved. W hile the 
trad ition al soil survey 
tech niqu es are  tim e 
consum ing, rem otely 
sensed  d ata will help in 
con d u ctingsoil surveys in 
m uch less tim e w ith 
consid erable accuracy.
T h e non-traditional a rea s  
o f Ind ia  could be surveyed 
to identify  p otential so ils, 
su ita b le  for rubber.

T h ere  are  certa in  
m ethods o f im age a n a ly sis  
w ith referen ce to 
id entification  o f soils as 
described by B en n em a 
and G elens (1969). T h e se  
m ethods include asp ect o f 
e lem en t an alysis, 
physiographic or 
physiognom ic an aly sis  
and m orphogenetic 
an a ly sis . B y  the 
u tilisa tio n  o fap p o rp ria te  
m ethod o f in terp reta tio n , 
th e  basic aspects, 
compound asp ects and 
in ferred  aspects o f soils 
can  be derived, depending 
on th e  factors o f soil 
form ation. F o r  exam ple, in 
hum id tropical or 
sub-tropical a rea s  it  is not 
possible to identify  the 
soils directly  a s  it will be 
covered by vegetation  and 
by physiographic an a ly sis  
only it can  be in terp reted . 
W h ereas in arid  and 
sem iarid  regions th ere  
could be d irect exposure o f 
su rface  soils and it  is  easy  
to identify  the soils.
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Sim ilarly , the inferred 
aspects like parent 
m aterial, soil depth and 
erosion condition etc. can be 
detected only by 
physiographic analysis and 
morphogenetic analysis and 
elem ent analysis may not be 
much helpful particularly in

humid regions where rubber 
is normally grown.

For successful 
cultivation of rubber all 
aspects of soils are to be 
looked into. i.e. slope, depth, 
chemical nature o f soils, 
erosion conditions etc. 
which influence nutrition

and anchorage etc.. 
Application o f remote 
sensing techniques will 
enable us to identify and to 
quantify th e suitable soils 
over large areas for rubber 
cultivation by using 
appropriate image 
interpretation method.

L iteratu re is available 
on delination o f difTerent 
soils by analysing spectral 
reflectances. Dwivedi et a l
(1 9 8 1 )could separate 
different soil series using 
spectral reflectance values 
recorded using field 
radiom eter corresponding to 
Landsat M SS. (Fig. 2). 
S im ilar report was given by 
Govardhan (1991) on 
delineation of soils based on 
field radiom eter studies. 
Kashiram  and Nageswara 
Rao (1993) rep orted , 
.separation of more number 
o f physiographic units and 
corresponding soil 
associations by using IR S  
data than the conventional 
method o f soil sui^ey.

In  NE s ta te s , 
p articu larly  in T ripu ra, 
sh iftin g  cu ltivation  is in 
p ractice  w hich poses a 
p otentia l th re a t o f land 
d egradation. NRSA (1991) 
had estim ated  th e  ex te n t o f 
jh u m m ed  a rea s  in en tire  
T rip u ra s ta te  u sing L an d sat 
im agery. S u ch  data can 
very well be used for 
extension  o f  ru bber in these 
area s  for not only 
re h a b ilita tin g jh u m ia s  (who
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p ractice  shifting cultivation) 
b u t also for arrestin g  
fu rth er degradation of land.

I t  is evident th a t rem ote  
sen sin g  could help us to 
identify a re a s  w here ruber 
could possibly be grown.
T his could be done on a  very  
large scale in a  
com paratively  sh o rter  
period of tim e and with  
m uch lesser effort.

2. Identification and 
distribution of rubber and area 

under plantations:
I t  is evident th a t under 

a  given se t of conditions, it 
is easy  to  distinguish  
different p lan t species with 
th e ir  speciHc reflectances. 
F ig .3 a  indicates th e spectral 
sign atu re  of a  typical leaf 
over a  ran ge of different 
w avelengths. This curve

shows highest absorbance in 
red region and highest 
reflectance in n ear infrared  
region which is mainly due 
to chlorophyll content.

Fig.Sb gives an  idea as  to 
how different p lan t species 
vary  in th eir sp ectral 
reflectances. Sim ilarly  
rubber can  also be identified 
by its specific brick red tone 
on the im age.

The e x te n t o f a rea  
under rubber is a d ata  
which is of g re a t im portance  
to both the p lan n er as  well 
as the person concerned  
w ith research  and  
developm ent. A lthough we 
have d a ta  on th e  to tal a rea  
under rubber, it  is difficult 
to verify its accu racy  uv.- vou* 
periodically. T he d a ta  on 
area  under rubber helps the  
planner and policy m ak er to 
predict the yield in a  . 
p articu lar y e a r  which in 
tu rn  helps in deciding  
im portant m atters  like
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im ports and support price 
e tc .. I t  is a lso  essen tia l to 
have d eta ils  o f th e  ex te n t o f 
a rea  u nd er ru bber in a 
^ v e n  geographic area  for 
m onitoring  d ifferen t grow th 
conditions. T h is  estim ation  
o f a rea  u nd er ru bber can be 
achieved u sin g  sa te llite  d ata 
by d ig ita l an a ly sis . D ig ital 
an a ly sis  en ab les  us to 
an a ly se  each  pixel (picture 
e lem en t) so th a t  h igher 
accu racies  can  be obtained. 
N orm ally , th e  supervised 
c lassifica tio n  will help in 
a re a  estim atio n  w hich uses 
independent inform ation 
e.g. sp ectra l reflectan ce  to 
define tra in in g  - d ata  for 
esta b llsh in g cla ssifica tio n  
(S a b in s , 1978). To enable 
supervised classifica tio n , it 
is n ecessary  to do 
in teractiv e  processing  w ith  t 
com puter, visual 
in terp reta tio n  and ground 
in v estig atio n . T h ere  w as a 
report by M enon (1991) 
about th e  a rea  under ru bber 
in T r issu r  d is tric t o f K era la  
u sin g su p erv ised  
classifica tio n  technique in 
d is t a l  an a ly sis  o f lR S - L I S S  
I  d a ta . F o r  obti'^aining b e tte r  
im age, th e re  a re  o ther 
en h an cem en t techniques as 
d escribed  by S a b in s  (1978).

3. Identification of different 
I'ubber clones;

Id en tification  of 
dilTerent clones and th e ir  
d istribu tion  can  b e tte r  be

achieved by u s in g sa te llite  
d ata . As such th is 
inform ation is needed for 
identifying th e  location 
specific clones and for yield 
s ta tis tics . I t  is known th a t 
any sign ifican t variation  in 
any p aram eter which affect 
the sp ectral reflectan ce will 
definetely  give a scope for 
detection of su ch  change.
F o r exam le, G u ru ra ja  Rao 
et. a l .  (1988) showed th a t 
th ere were sign ifican t 
d ifferences in  ep icu ticu lar 
wax contents in le a f  am ong 
som e clones they  studied 
viz., G I 1, RRII 308, R R II105, 
RRIM 43 and X iir  1 which 
led to sign ifican t variations 
in th e ir  spectral reflectan ces 
recorded by spectro 
radiom eter. S im ilarly , o ther 
param eters w ith established  
sign ificannt variations in 
certa in  morphological and 
physiological featu res m ay 
well be utilised in 
d ifferen tiatin g  rubber 
clones. The ex ten t o f area 
under each clone can be 
calculated u singsu p ervised  
classification  technique in 
digital analysis in 
com bination w ith ground 
investigation.

4. Assessment of moisture 
status:

Therm al infrared  band 
d ata pertains to th erm al 
properties o f the objects o f 
in terest in the environm ent.

T h is  th erm al IR  d ata  can be 
used in th e

• estim atio n  o f evaporation 
over larg e  areas

• study o f m icroclim ate

• study o f soil tem p eratu re 
and soil m oisture 
conditions and

• detection  o f diseased crop 
a rea s  e tc . (M ulders, 1987).

T h e above m entioned 
p aram eters  however, 
in fluence th e  le a f 
tran sp ira tio n  to m ain tain  
th e  le a f  tem p eratu re  a t  
optim um  level. T h ese  
changes in tem peratu i'e  
w hich a re  influenced by 
tra n sp ira tio n  can  be 
m easured  by sensors 
w orking in m iddle IR  region 
o f E M S . T h is  inform ation 
gives an idea about th e  soil 
m oistu re s ta tu s  a s  a  whole 
for fu rth er m onitoring  to < 
m ain ta in  optim um  moistui'©' 
conditions.

5. Detection of damage cousud 
by diseases, insect peHts 

and other hazards*.
T h ere  will be 

d ifferences betw een h ealth y  
p lan ts  and p lan ts acted 
upon by d am age ag en ts  like 
in sects, d iseases, fire, w ater 
deficit, floods.and storm s 
e tc . w ith referen ce to t h e ir , 
sp ectra l reflectan ces. T h e 
m an ifesta tion  o f dam age 
m ay be

• a  m orphological change 
like stu n ted  gi'owth, 
defoliation, loss o f



b ra n ch es and w ilted  look 
etc .

• a  physiological change 
like d ecrease  in 
p h otosyn th ates, 
d eterio ratio n  of 
ch lo ro p lasts e tc .

• or both

A  m orphological change 
im p arts  a  d ecrease  in 
re fle c ta n ce  in  esp ecia lly  IR  
reg ion . W h ereas th e  case  o f 
physiological change 
m a in fe sts  a  sh ift in  green  
p eak  tow ads yellow  peak  
due to  d eterio ta tio n  of 
ch lo ro p lasts and fm ally  a 
sh ift  tow ards red region. 
T h e se  ch an ges in  sp ectra l 
re flecta n ce  can  be detected  
and  qu an tified  w ith  d ig ita l 
im age a n a ly sis . R ep orts are  
a v a ila b le  p e rta in in g  to 
d am age detection  and 
q u an tifica tio n  o f th e  . 
d am age caused by d ifferen t 
a g en ts . V ogelm ann and 
R ock  (1 9 8 9 ) used L a n d sa t 
T M  d ata  for detection  as 
well as q u an tificatio n  o f 
d am age caused by p ear 
th rip s in forests. T h ey  had 
m ade u se  o f sing le  band 
d ata  and ratio -based  
tran sfo rm atio n s for 
d etection  and classifica tio n  
o f th e  e x te n t o f dam age. 
S im ila rly , su ch  d etection  
tech niqu es can  b e  extended 
to th e  ca se  of ru b b er a lso  for 
th e  estim atio n  and  to know 
th e  sp read  o f dam age 
becau se o f ou tb reak  o f pests 
and d iseases  so th a t  tim ely  
control m easu res can  be 
adopted, u sin g  sa te llite  d ata .

6. Agronomic conditions:

E a rly  reserch  work on 
relation sh ip  betw een 
sp ectra l reflectan ce and 
agronom ic conditions had 
led to th e  developm ent of 
tran sform ation s or 
vegetation  indices where 
ratio-based  transform ation  
d ata a re  related  to the 
vegetation  param eteres. 
Common ra tio  vegetation 
indices include green/red 
index, NIRA^IS index and 
N orm alised D ifference 
V egetation  In d ex (NDVI = *
NIR-VIS/NIK +V IS). W ith  
th e  above ind ices, it  is 
possible to assess  agrpnomic 
conditions w hich inturn 
affect th e  reflectance

prop erties. M uch o f th e  
w ork w as done on field 
crops in w hich sp ectra l 
reflectan ce  v a lu es w ere 
used in a sse ss in g  crop 
conditions. W alburge^. a l
(1 9 8 2 ) w ere ab le  to 
d istin gu ish  four levels o f N 
fertilisa tio n  in corn . T h e 
reflectan ce  d ifferen ces w ere 
re la ted  to le a f  chlorophyll, 
le a f  to ta l N co n cen tratio n , 
LA I and soil p ercen tag e 
cover. S im ila rly , H in z m a n _ ,. 
et. a l .  (1 9 8 6 ) conducted 
exp erim en ts  w ith  w in ter ■. 
w h eat w ith  th ree  levels o f N 
fertilizatio n . T h ey  w ere able 
to d elin eate  two ex trem e .  ̂
levels o f N fertilizatio n  w ith  
Spectral re flecta n ce  a t  four

WAVELENGTH ( p m )
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difTerent s ta g e s  o f  grow th 
nam ely  tille rin g , heading, 
soft dough and h arv est 
m a tu rity  (F ig .  4). They  
concluded th a t  n e a r  IH 
reflectan ce , IR/Red ratio  
and g reenn ess index 
perform ed b e s t for 
d iscrim in atin g  tre a tm e n t 
levels. P erh ap s su ch  indices 
can  b e  developed in case  of 
ru b b er also  to a sse ss  t h e ’ 
agronom ic conditions a t 
varied  grow th sta g e s  w hich 
w ill help in  m on itorin g  th e  
optim um  grow th conditions. 
T h is  is possible w ith  
sa te llite  im agery aided by 
d ig ita l an a ly sis , v isu al 
in terp reta tio n  and ground 
tru th  survey.

7. AppUcation of GIS module:

G IS  (G eographical 
In form ation  S y stem ) is a 
so ft w are package w hich can  
be linked to d ig ita l im age 
processing  sy stem s. G IS  
helps in m ak in g  various 
th em atic  m aps and to 
superim pose th em  vertica lly  
on a given geographic area . 
S im ila rly , G IS  can  be 
extended to th e  ca se  o f 
ru bber also  w hereby th e  
th em atic  m aps re la ted  to 
th e  d istribu tion  o f  rubber, 
fe rtility  m ap, so il m ap, 
agronom ic conditions and 
yield e tc . can  be g enerated  
and can  be superim posed 
vertica lly  to g et a 
com prehensive p ictu re  of 
ru bber in one given 
geogrphic a rea  lik e  one

subdivision or a d istric t or 
a t  a s ta te  level.

Besides th e  above 
m entioned m ajor 
applications, rem otely 
sensed data can be 
interpreted for p attern s o f 
w intering, clonal variations 
in w intering by using 
m ultispectral and 
m ultitem poral d ata . A lot of 
work is going on with 
reference to above ground 
biom ass estim ations and 
crop yield m odelling by 
u sing  sate llite  d ata . Such 
works can be taken  up in 
rubber too which can help 
us in predicting yield under 
a given set o f agronom ic 
conditions. I t  can be 
positively concluded th at 
th ere  is a lot o f potential for 
application of rem otely 
sensed data in various 
aspects related to ru bber 
and its cultivation.
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