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Field experiments were conducted during 1292 and 1993 1o study the possibility of
discriminating klierrif rice varieties using ground based femote sensing technique. Eight shont duration

varieties, viz.,

ASD 18, ADT 36, IR 50, IR €0, IR 64, J) 92, TKM 9 and CO 37 which are

predominantly grown in the command areds of Tamil Nadu were considered I'or the study, Spectral
reflectance and crop bigmetrics were recorded at fortnightly infervals from 30 DAT upto harvest, The
resulls revealed that four nce vaneties viz, ADT 36, IR 50, TR 60 and J) 92 alone could be
discriminated from each other, whereas the other four rice varieties could not be discriminated
‘because the speciral reflectance of these varicties were closer to one another. The crop biometrics like
LA, chlorophyll content, leaf nitrogen content and biomass production were responsible :for the
varietal diserimination, The discrimination was well prq'nuunmd in red and infrared bands and also in

-vegetation indices like IR/R and IR-R.
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Recent devélopments in the field of remote
sensing have opened new avenues in the field of
dgriculture for getting information aboul crop area,
* crop condition.etc. The need for timely information

on world wu:lc or nation wide crop prnducﬂnn and
‘crop area-estimation s:gmf' ics the role of remote

sensing technique isnearing operational - use for

_crop area estimation especially for paddy, whea
and sorghum. The reflectance of an object varies

-considerably with wh\relaﬁgth and-are characteristic.

of plant, like thumb imptessions: of human being
(Pishorathy, 1988). The spectral characieristics of a

feature may change -due to its temporal effects

" (Sharma et al., 1986) and also with plant species
(Thomas et al, 1967). So, accurale crop
identification from remote sensing signals is
dependent on the knowledge of difference in the
characters of reflectance from various crop
canopies.
information on arca covered by individual cultivars
rather than the crop as a‘whole will be of more usc
since the }ueId potentiality will vary with varieties.

Hence, - an' attempt was made to study the .

possibilities of discriminating the rice cultivars
using remoic sensing technique,

MATERIALS AND METHODS

Ficld experiments were conducted in the wel
jands of Tamil Nadu Agricultural University,
Coimbatore during 1992 and 1993 kharif season.

And in cstimating the crop yicld,

* Short duration rice varieties predominantly grown
" in the various command areas of Tamil Nadu viz.,
_ ASD 18, ADT 36, IR 50, IR 60, IR 64, J1 92, TKM

9 and CO 37 were considered for- the study. The
varietics were raised with normal package of
practices being followed by farrners without
imposing any treatments. Spectral measurements
‘were recorded between 0930 and 1130 hours al
active tﬂlenng (30--DAT), pamcle. initiation {45

. DAT), flowering (60 DAT), grain maturation (75

DAT) and at harvest, using a multi band ground
truth radiometer -(model 041) in four bands of
spectral region viz., 450-520, 520-590, 620-880 and
770-860 nm. BaSO4 panel was used as standard for
reflectance. Simultancously, all the crop biometrics
(plant height, tiller number, LAI) including leal N
content and chlorophyll content were measured.

Tahle I, Stage wise spectral rellectance pereentage of

kharif rice varicties
Varieties 30DAT ' 45DAT GODAT T5DAT WIDAT
ASDIE 2493 3526 650 SB03 0 538
ADT36 24909  3n34 782 6303 574
IR 50 035 MM LY 6223 565
IR GO 2387 3277 5901 574 4420
IRG64 . 2447 3422 3424 6634 6dGh
J192 2138 041 6760 S84 SASET
TEMO ° 2197 3304 6LT1 8490 465y
co37 2582 3403 648 6921 Gl
SEd 198 221 2D 27 2t

CD(0.05) 435 473 606 593 SA4
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The spectral data were converted lo percenlage
of reflectance using barium sulphate reading as
standard, In addition the spectral data were

analysed as ratios and transformations -of the band:

means viz., IR-R, IR/R, Normalised difference

(ND), Transformed vegetation index (TVI) and’

Perpendicular vegetation index (PVI),
RESULTS AND DISCUSSION

Spectral reflectance and agronomic variables -

The spectral reflectance of ‘all the eight rice

varieties tested in the experiment steadily increased -
upto flowering siage and declined thereafter; The: -
reflecting power of the rice varieties is influenced |
by the fulmgn density, vigour, chtoruphyll and leaf |

nitrogen contents. This resulted in high spectral
reflectance dt maturity stage (Naveen Kalra, 1990).
“The statistical analysis. of stage wise reflectarice of
the rice varieties revealed that the reflectance is not
significant at aclive tillering and panicle initiation

stages. The reflectance was significant at flowering,

grain maturation and at harvest ‘stages. Therefore
the flowering stage is the early period of

discrimination of kharif rice varicties during their

growth,

The spectral refléctance measured at flowering -
. ::mp growth and condition. Consequent to variation

Jn spectral reflectance the vegetation indices like

stage was used as the criteria for discriminating
kharif rice varieties. Of the eight varieties tried in
the present study, four varieties viz, ADT 36, IR
60, IR 64 and 17 92 significantly differed from each
other for their spectral reflectance data {Table 1).

An analysis ‘was made on lhE‘. agronomic
variables, - which caused the variations in the
spectral reflectance of rice varieties ADT 36, IR 69
and 17 92. (Table 2).

The results indicated that plant height and tiller

- number did not influence the spectral reflectance of

the rice varictics, But the other agrondmic variables

., such as chlorophyll content, leaf nitrogen, LAI and

biomass production influenced the - spectral
reflectance of the rice varicties. (Hinzman ef al,
1935}. The grain and straw yields also differed for

‘cach rice variety but their influence on reflectance

was, not included in the present study and it has
little practical utility.

. Spectral reflectance and bands

Of the f-:::ilr spectral I.:ram‘:]s.:rcd (620-680 "mm}

cand infra ‘red (770-860 nm). were found-

discriminate the rice varieties, where as in th::
(450-520 nm) and green bands (520- 390 nim) there
was no significant difference even at the flowering
stage with high spectral refleciance (Table 3).

At flowering stage the per cent re flectance was
low in the red band and high in the other three

bands (blue, green and infra red bands) ‘due to

absorption in red band and reflectance in-infra red

‘bands {Mahey et al. 1990).

Varietal dtscrlmmatmrt and vegetatmn lndn:es

The vegetation indices are g{md m:llcamﬁ of

IR/R, IR-R, ND; TVI and PVI showed significant
difference among . varieties {TabI:: 4). All the
vegetation indices showed an increasing trend upto
ﬂuwerlng stage. The significant. difference for

- variation was observed only at flowering stage.

Among these indices the discrimination effect was

© moré prominent with the ‘vegetation indices like

: IRJ’Randl'RR

Table2. Growth cllara:tnri.-;lim ul‘.l:hunf ricr.- varictics at ﬂnwering stage (60 DAT)
... Plantheight TIHI:rmunI 3 Chlorophyll Neonent  Grainyield  Straw jield
Vaorieties (em) Per 1 LA]  DMP (t/ha) content (%) - (ha) ha)” -
(mgfg)

ASD 18 707 13.5 4,767 6.727 2033 . 2413 4,047 6.053
ADT 36 74.1 157 4967 7.403 2310 2651 4573 . 6.YRT
IR 50 69.5 13.6 4407 . 6823 2,053 2372 “4.583 6670
IR 60 64.4 11.0 4,087 6.603 1.993 2513 4.103 6:163
IR 64 79.1 18.9 5987 1853 12527 2721 4.823 7403
1192 69,1 133 4,520 6.987 2127 2,573 42531 6050
TKM 9 7.7 15.2 4177 6683 213 2430 4,050 6423
coar 69.4 132 4450 ' 7.237 - 2.147. 2.520 4,670 £.397
SEd |.9 ] {0,198 1162 0,056 0021 n.ns2 0150
CD (0.05) 4.2 22 0424 0.348 0.119 0047 011 0.323




Varietal Discrimination of Kharif Rice Varietics using Remate Sensing Technigues 264

Table 3, Sptﬂril reflectance (%) in four bands for kharif
' * ., rice varieties at flowering stage (60 DAT)

Tahled. Vegetation indices for kharif rice varieties*

computed al Mowering stage (60 DAT)

Varicties - Blue Green Red Infra red Vadeties IRIR IR-R ND TVI PV
ASDIB . 987 11.86 121 65.90 ASDIE  £59 6552 079 Li4 5197
ADT 36 9.68 12.05 7.24 13.82 ADT6 - 998 6868 072 LI0 St4l
RS0 . 10.37 12,78 10.87 37 IR 50 599 s519 071 LI0 4884
IR 60 023, 1230 14.34 59.9] IR 60 6.01 5552 043 096 484
IR 64 11.84 13.50 571 84.21 IR 64 1L76 7700 084 LI16 - 5203
1592 10.57 11.22 10,84 67,60 192 797 6332 058 103 4757
TEM 9 961 11.35 12.07 61.71 TKMO 877 6200 058 104 4895
Co37 10,56 13,17 6,36 76.48 C0 37 833 6101 079 (R R
SEd 1.22 113 0,71 182 SEd 0.52 2495 (.05 0.03 104
CD{0.05) 2.73 2.43 . 152 6.06 CD{NOS) 175 6.12 011 006 6.51
MAHEY., R.K. RAJWANT SINGH. SINGH. S5 and

SUMMARY

 The spectral studies conducted with ground
truth radiometer 'demonstrated the potentiality of
discriminating important kharif rice varieties viz,
ADT 36, IR 50, IR 60 and JJ 92. The best period of
discriminating ‘the rice varicties is the flowering
stage (60. DAT). Red and infrared bands and
v&gﬂtaﬁ;:m indices like IR/R and IR-R were more
._i:ffﬁcuve in the discrimination study. However,
“these ﬁnd;ngs have-to be confirmed with satellite
-data before satellile | based remote sensing s
employed for the identification of rice varieties in
the command areas.
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ARSTRACT

A study 1o determine gene action, beritability and aumber of effective encs conrolling
13 traits utilizing Jinks - Hayman dialle] analysis of the populations mised by a 656 diatle] cross of
fourth eneration inbred lines of cassava showed that overdominance govemed maost of the 1mits
including. vield and yield components. The number of gene groups controlling various 1rits was
estimated and root vield was found 1o be controlled by 3 pene proups. Very low nwmow sense
heritability abtamed for vield and its components also revealed the preponderance of non-tdditive
pene action, The (Vr. Wr graph confirmed the role of overdominance for yield and its mnjor
components, The standardised deviation graph was used to identify superior parents. The study
“indicated the possibility of genetic improvement in cassas a thiough heterosis brevding.
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