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\ NDVI705 Normalized difference vegetation Index (p750 - p705)/(p750 + p705) Chlorophyll [2]
Modified Red Edge Normalized
Y mNDVI difference Vege%ation Index (p750 - p705)/(p750 + p705- 2p445) Chlorophyll [15]
Y SR Simple ratio vegetation Index (p800)/(p680) LAl/Biomass/fraction [15]
¥ mSR705 Modified simple ratio (p750 - p445)/(p705 + p445) LAl/Biomass/fraction [15]
I LIC1 Lichtenthaler (p800 - p680)/(p800+ p680) LAI/Biomass/fraction [22]
4 LIC2 Lichtenthaler (p440 )/(p690) LAIl/Biomass/fraction [22]
\4 LIC3 Lichtenthaler (p440 )/(p740) LAl/Biomass/fraction [22]
A RDVI Renormalized difference vegetation Index (p800 - p670)/sqrt(p800 + p670) LAIl/Biomass/fraction [29]
) PRI Photochemical Reflectance Index (p570 - p531)/(p570 + p531) Photosynthesis 24
p p p p Y
). RVSI Red-edge Vegetation Stress Index ((p714 + p752)/2)-(p733) LAl/Biomass/fraction [48]
AR SAVI Siol-Adjusted Vegetation Index (P800 - p670)/(p§331+) pO70+L)(L=0.5) LAI/Biomass/fraction [9]
o . 1/2(2(p800 +1)- sqrt((2 p800-+1)%- . )
\Y MSAVI Improved soil adjusted vegetation Index 8(p800- p670))) LAI/Biomass/fraction [33]
- *
'Y OSAVI Optimized soil adjusted vegetation Index (p800 - p670) / (p800 + 1.16 LAIl/Biomass/fraction [21]
p670+0.16)
VY ZM Zarco and miller (p750)/(p710) Leaf Water [44]
VO BGI1 Blue/Green Index (p400)/(p550) Leaf Water [45]
\# BGI2 Blue green pigment Index (p450)/(p550) Leaf Water [45]
VY BRI1 Blue/Red Index 1 (p400)/(p690) Leaf Water [45]
YA BRI2 Blue/Red Index 2 (p450)/(p690) Leaf Water [45]
4 CUR Curvature Index (P675 * p690)/( p683)° Leaf Water [44]
Y. CTR1 Carter Index (p695)/(p420) Leaf Water [20]
Y CTR2 Carter Index (p695)/(p760) Leaf Water [20]
Yy GM1 Gitelson and Merzlyak (p750)/(p550) Leaf Water [2]
Yy GM2 Gitelson and Merzlyak (p750)/(p700) Leaf Water [3]
YY NDWI Normalized Difference Water (p857 - p1241)/(p857 + p1241) Leaf Water /Biomass [11]
Yo MSI Moisture Stress (p1599 )/(p819) Water Stress [17]
\id NDII Normalized Difference IR (p819 - p1649)/(p819 + p1649) Leaf Water [37]
) . . log(1/p1510) -log( p1680)) /) .
Yv NDNI Normalized Difference Nitrogen Index (((log(1/p1510) +log( p1680 Nitrogen [35]
YA CAl Cellulose Absorption Index (p2000 - p2200)/(2*p2100) Cellulose [12]
Y4 PSRI Plant senescense reflectance Index (p680 - p500)/( p750) Chlorophyll/Carotenoid |  [38]
. . . . log(1/p1754) -log( p1680)) /) .
Y NDLI Normalized Difference Lignin Index (((log(1/p1754) Hog( p1680 Lignin & Cellulose [35]
* -
¥ TCC Total Chlorophyll Concentration p672/(p350 p7?_8;(6%%50 P710)/(p830 Chlorophyll [3]
Transformed chlorophyll absorption in p700 - p670)-0.2(p700 -))
v TCARI reflectance Index 3((p550)*(p700/p670 Chiorophyll [16]
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g, 6);, Ly JolS b 33 ol 585
¥* | MCARI Modified ChF'ferffepc'g'n'Cébsorp“O” in ((F’;ggo')f*iz)g)dg)ié%()’o - Chlorophyll / LAI [12]
¥f | MCARIL Modified Ché%;?er’cmcébsorpﬁo” in 1.2(2.5(p800 - p670)-1.3(p800 - p550)) Chlorophyll / LAI [16]
vo | mearmz Modified Ch rle(é ;(I)epcrglnlcébsorption in liﬁgﬁ@ﬁﬁ? f)fg-7(5%51;63&[)52?{&57500)))]-/ Chlorophyll / LAI [16]
\Nd CRI1 Carotenoid Reflectance Index 1 (1/p510)-(1/p550) Carotenoid [4]
Yy CRI2 Carotenoid Reflectance Index 2 (1/p510)-(1/p700) Carotenoid [4]
YA ARI1 Anthocyanin Reflectance Index1 (1/p550)-(1/p700) Anthocyanin [5]
Y4 ARI2 Anthocyanin Reflectance Index2 p800((1/p550 )-(1/p700 )) Anthocyanin [5]
t. TVI Triangular vegetation Index 60(p750 - p550)-100(p670 - p550) pigment [41]
A MTVI1 Modified triangular vegetation Index 1 1.2[1.2*(p800 - p550)-2.5(p670 - p550)] pigment [16]

1.5[1.2*(p800 - p550)-2.5(p670 - p550)] /
Y MTVI2 Modified triangular vegetation Index 2 sqrt((2p800+1 )Az—é%;;SOO—Ssqn(p67O))— pigment [16]
Al NPI Normalized Phaeophytinization Index (p415 - p435)/(p4l5 + p435) Biomass [26]
ff NPCI Normalized pigment chlorophyll Index (p680 - p430)/(p680 + p430) Chlorophyll/ Biomass [31]
A SIPI Structure Insensitive Pigment Index (P800 - p445)/(p800 - p680) Chlorophyll/Carotenoid |  [15]
£ SG Sum Green Index 2t ‘)_:j::!ﬁ’u S‘bu‘” Biomass/pigment [28]
v VOG1 Vogelmann Index 1 (p740)/(p720) Biomass [27]
fA VOG2 Vogelmann Index 2 (p734 - p74T)/(p715 + p726) Biomass [44]
fa VOG3 Vogelmann Index 3 (p734 - p74T)/(p715 + p720) Biomass [27]
O WBI Water Band Index (p900)/(p970) LAl/Biomass/fraction [32]
A RGratio Red Green Ratio Index e /((::: t: j::xj e LAl/Biomass/fraction [28]
oY EVI1 Enhanced Vegetation Index 2.5%[(p800 péi%g_pﬁ?o +6p690 -7.5p LAI/Biomass/fraction [10]
oY EVI2 Enhanced Vegetation Index 2.5*[(p800 772?)3%)(;&”1%(])0 +6p600 - LAl/Biomass/fraction [10]
Of CAI2 Cellulose Absorption Index 100[0.5(p2031 - p2211)-(p2101 )] Lignin & Cellulose [13]
00 CARI Chlorophyll Absorption Ratio Index (p700 - p670)-0.2(p700 - p550) Chlorophyll [39]
of PSSR1 Pigment Specific Spectral Ratio (P800 / p675) Chlorophyll [19]
ov PSSR2 Pigment Specific Spectral Ratio (P800 / p650) Chlorophyll [19]
OA PSND1 Pigment Sensitive Normalized Difference (p800 - p675)/(p800 + p675) pigments [19]
04 PSND2 Pigment Sensitive Normalized Difference (p800 - p650)/(p800 + p650) pigments [19]
7 Vigreen Vegetation Index green (pgreen - pRED)/(pgreen + pRED ) LAIl/Biomass/fraction [4]
4 RGRI red/green ratio Index (pPRED)/(pgreen ) Anthocyanin [28]
41 ACI Anthocyanin Content Index (pgreen )/( pNIR) Anthocyanin [8]
P VARI Vegetation Atmc:i%r;irically Resistant (pgreen - pReil)a/l(uz;green - pRed + LAl/Biomass/fraction 4]
¥ MSR Modified Simple Ratio (p800/ p670)/ sqrt((p800- p670)+1) LAIl/Biomass/fraction [30]
70 NDVI Normalized difference vegetation Index (p800 - p670)/(p800 + p670) LAl/Biomass/fraction [15]
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Abstract

The information of the wheat and barley cultivated areas and its yield are indispensable for sustainable
management and economic policy making for these strategic food crops. Introduction of high spectral and
special resolution satellite data has enabled production of such information in a timely and accurate manner.
Evaluation of the spectral reflectance of plants using field spectroradiometry provides the possibility to identify
and map different wheat and barley varieties especially while using hyperspectral remote sensing. Therefore,
the behavior of the spectral curve corresponding to the nine varieties of wheat and five varieties of barley in a
field at Seed and Plant Improvement Institute in Karaj growth were measured in four sections. Measurements
were carried out using ASD FieldSpec®3 spectroradiometer in the range of 350-2,500 nm under natural light
and environmental conditions. In the preprocessing phase noise of steam three areas are identified and
eliminated and then the quality of the data collected using statistical methods, erroneous observations were
excluded. A set of 65 indices of important vegetation indices sensitive to canopy chlorophyll content,
photosynthesis intensity, nitrogen and water content were employed to enhance probable differences in spectral
reflectance among various wheat and barley varieties in four growth stage. Analysis of variance and Tukey’s
paired test were then used to compare wheat and barley varieties. The results showed that more indices number
can be observed in the third stage of the cultivars are separated from each other. This promises the possibility
of accurate mapping of wheat and barley varieties cultivated areas based on hyperspectral remotely sensed

data.
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