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ABSTRACT

A field experiment was conducted (o study the spectral response pattern of determinate
varictics (Yamban 1, ICPL 87 and CORG 9301) and indeterminate varieties (Co.5 and ICPL E802T)
of red gram. The spectal reflectance increased steadily from 45 DAS upto 75 DAS and decreased
thereafter. Indeterminate varicties exhibited higher reflectance than determinate varicties of red gram
throughout the growing period. Infrared band and spectral vegetation indices like IR/R, IR-R,
Perpendicular vegetation index (PVI) and Greeness Index (GI) were effective in discriminating the

red gram varieties at 45 DAS,
INTRODUCTION

Remore sensing of earth resources utilises
electromagnetic energy which ranges from short
wavelength ultraviolet to longer wavelength active
radar and passive microwave systems. All of these
wavelengths are applicable to and useful for
agricultural remote sensing. Current and
prospective applications of remotely sensed data in
agriculture  need  spectral-plant  parametric
functional relations of economically improtant
crops. Most of the spectral response studies have
been carried out for cereal crops like rice, wheat,
sorghum etc., but the studies on pulse crops are
meagre. The present investigation was, therefore,
carried out to study the spectral response of red
gram (determinate and indeterminate varieties) to
find out the feasibility of discriminating the
different cultivars by using remole sensing
technigues.

MATERIALS AND METHODS

A field experiment in Millet Breeding Station,
Tamil Nadu Agricultural University, Coimbatore
was conducted during kharif season, 1995 in the
soil belonging to fine loamy, mixed,
isohyperthermic,  Typic  Haplustalfs.  The
experiment was laid out in randomised block
design with four replications. The plot size was 4 x
2.7 m and the spacing was 45 x 20 cm. Three
deierminate varielies viz., Vamban-|. ICPL 87 and
CORG 930} and two indeterminate varieties of red
gram (CO 5 and ICPL 88027) were taken up for the
study, Normal package of practices were followed
without imposing other treatments.

A Multiband Ground Truth Radiometer
(Optomech Model 041) with four bands of spectral
region corresponding to IRS TA/IB (blue : 450 -
520, green 520-590, red 620-880 and infrared
770-860 nm) was employed in recording spectral
data of the cultivars at fortnightly interval from 45
DAS to 105 DAS. Biometric data were also
collected from the experimental plots on the days
when the spectral readings were recorded. The
spectral readings of individual bands were
converied into spectral reflectance percentage.
Besides, the spectral reflectance percentages were
converted into ratios and transformations of band
means like IR/R, IR-R, Nommalised Difference
Vegetation Index (NDVT), Transformed Vegetation
Index (TVI), Perpendicular Vegetation Index (PVI)
and Greeness Index (GI). The spectral reflectance
percentage of individual bands and the spectral
vegetation indices were used for discrimination of
red gram varnieties.

RESULTS AND DISCUSSION

Spectral response of red gram

The spectral reflectance percentage values of
determinate and inderminate varieties of redgram
revealed that indeterminate varieties recorded
higher values than determinate varieties throughout

.. growth period (Table 1). This was due to variation

in crop growth variables like plant height, LAIL
chlorophyll content, drymaner production. The
reflectance increased stcadily upto 75 DAS, and
decreased thereafier as the crop was reaching
maturity stage. The discrimination among the
cultivars was conspicuous in all the bands (blue,
green, red and infra red) only ot 45 DAS. Therefore
45 DAS was considered as the appropriate slage for
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Fable2. Agronomic variables of determinate and Table3d. Vepetation indices of determinate and
' indelerminate types of red gram recorded at 45 indeterminate varicties of red pram computed at
DAS . 45 DAS.
| h Variet -
s _le_ p DMF_I QS;?EM?“ = Ifns IIUR IR-R NDVI TVI PVI Gl
B hﬁlgllt {em) {mg ha'hy i erounale vanetes
- (mgg ) Vambae-1 2020 2497 0453 0927 1619 [9.02
Determinate varicties ICPL-8T 2417 2273 0377 0936 1698 1836
Vamban-| 28,56 148 2.68 0.93 CoRG 9301 2090 23222 0379 0937 1998 1619
ICPL-87 30.41 1.45 3137 0.88 Indeterminate varieties
CoRGY301  34.67 1.52 268 103 Co-3 2507 2565 0439 0969 1977 19.59
Indeterminate varicties A ICPL-88027 24.47 2630 0449 0974 1914 2016
Co5 3225 17 v 342 1.07 SED 198  DB4 006 004 101 10O
ICPL-B8027 2852 1.50 2.78 0.82 CD{DO5) 533 186 013 009 2231 249
SED 0.995 208 0.584 0,155
CD(0.05) 2168"  453% NS 3.366° Among these indices, discrimination effect was

discrimination of determinate and indeterminate
varieties of red gram,

Spectral reflectance and agronomic variables

An analysis was made on the agronomic
variables which caused the spectral differences of
determinate and indeterminate red gram varieties a
45 DAS. Tt was found that plant growth variables
like plant height, leaf area index and chlorophyll
content were responsible for spectral differences
among the different cultivars of red gram (Table 2).
Similar findings were reported for wheat crop by
Hinzman ef al.,. (1986).

Vegetation indices and varietal discrimination

Spectral vegetation indices are good indicators
of crop growth conditions (Sundara sarma and
DAS, 1994). Hence, the feasibility of
differentiating the red gram varieties was attempted
by using the spectral vegetation indices at 45 DAS.
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more pronounced with vegetation indices like IR/R,
IR-R, Perpendicular vegetation index (PVI) and
Greeness index (GI) (Table 3). These findings
agree with the reports of Patel er al., (1995). Higher
values of vegetation indices were recorded for
indeterminate varieties compared to indeterminate
varieties as in the case of reflectance of spectral
bands.
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ABSTRACT

Foliar application of cytozyme lo gronadigt crop at peg formetion stage at 003 percent
concentration gave an increased pod yicld of 18.5 per cent over control, This spray application also
restilted in 23,0 pereent inerease in LAL, 27.9 pereent increase in chlorophyll content and significant
increase is macio and micronutrient uptake. The ol coment of kereal also increased by 7.1 per cent

avir gunirol,

Cytozyme 2 bioproduet recently inroduced in - containing enzymes, hormones, mictonutrients and

the market is  crop growth regulator furmulation

amino acids. Though its positive influence on



