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Table 1. Soil physico-chemical analysis of the of experimental field
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Year Depth EC pH oC Total N P K Sand Silt Clay
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0-30 0.45 78 0.56 0.053 11.0 560 280 220  50.0

2011-2012
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Fig. 1. Digital and thermal images of soil surface under conventional tillage system
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Table 2. Mean comparison of soil surface temperature in different tillage and planting

treatments
S da.u sl
SIS 635508 sla s Soil surface temperature ( °C)
Tillage and planting treatments 2011-2012 2012-2013 Means
(Jglize) glids o p+lls £ 0 o 58
Mould board plough + Disk harrow 31.65+0.4 ab 31.4+0.3a 31.53+0.5a
(85598 50 e glidy oo + a8 2 T5E
Chisel plough + Disk harrow 32.90+0.8a 28.45+0.9b 30.67+0.7a
(G558 J3la>) CS s 5988
Stubble cultivator 30.53+0.2bc 26.57+0.5bc 28.32+0.5b
&SJ}M‘_;LMEL»AS‘_;,),:V:&M;‘JK
No-till on standing residue (NT) 28.32+0.7cd 26.35+0.7¢ 27.34+0.6b
S Jpamn Ll e )3 s SIS
No-till on total residue (NT,) 26.27+0.9d 25.3740.6¢ 25.83+0.8
LSD 1% 2.1 1.9 1.3

S b (615 e D ) ezl el 3 S5 wals i g0 3T ol 3 D5 5 53 88 e Uy b (51l U3l il ) a0k
RgING

Means (SD) in each column followed by the same letters are not significantly different according to
Duncan's multiple range test at the 1% level of probability.
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Fig. 2. Digital and thermal images of soil surface at No- till system with whole crop residue
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Fig. 3. Digital images of experiment (Right: wheat and left: forage)
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Table 3. Mean comparison of wheat canopy temperature and crop water stress in different
tillage and planting treatments

Canopy temperature (°C) 55" sl &l 5 el
S S lales Yeard Crop ;iter
Tillage and planting treatments 2011-2012 2012-2013 Mean stress index
(Jglize) glids o p+lls £ 0 o 58
Mould board plough + Disk harrow 35.57+0.5a 39.4+ 04 a 374+04 a 0.929+ 0.07a
(55558 50 e lity oo+ a8 2 T5E
Chisel plough + Disk harrow 28.55+0.7b 39.56+ 0.8ab 34.06+ 0.8b 0.816+0.11ab
(5098 Jilas) S50 5,988
Stubble cultivator 27.67+ 0.4bc 38.37+ 0.6b 33.00+ 0.7b 0.729+ 0.09b
&J}Mdhébﬁé})ﬂwug
No-till on standing residue (NT) 26.27+ 0.9¢d 37.4+0.5¢ 31.84+ 0.4c 0.518+ 0.08c
k8 s GLle IS 55 it LSS
No-till on total residue (NT») 25.47+0.8d 35.27+0.7d 30.03+0.6d 0.484+ 0.01c
LSD 1% 2.08 1.06 1.07 0.213

B (615 e g ) ezl el 5 S5 wals i 0 g05T ol D5 5 53 88 e Uy b (51l O3l ol ) a0k

ERY

Means (+SD) in each column followed by the same letters are not significantly different according to

Duncan's multiple range test at the 1% level of probability.
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Fig. 4. Digital image of wheat and thermal image of canopy temperature at conventional
tillage system in 2011-2012 cropping season

Sl s LS Ll xsliE SL
S PALS Gl e sl e
R F 50LE G 35 s 53 5 S Ly b
r_iac._o\,j,“;_uﬂx_u}@rﬂdm_:j\
(Sun et al., 2009) 31,LKen 5 O g .3 55 on
b adaly ST s Ol 48T Al Ol
Sla by 9 oils o 8lS slas L Hls e
G09S (o gy o (Bl (g5, 5e8
el g el s o LS sles ralS o ge
aS s S ui,\;,f (Amini and Alami, 2013)
o 53 oS alE (Ll S )3 5 Y s
&j\jdbb)‘b@&ﬁ FalS s S
éfucb_»dusjdfﬁdbacwuudw
;5 (Gathala et al., 2011) 01,5 5 Y6 .02
390 bl 4ils SR 4J.>-J,e).>4§~\.3.>|.> olas
e SIS L o sy 50 S e o
o5 sles 535, 8 sl ar 5 ¥ LY zalS

NEpNty

Y&y

e sl Olis ralS as s Y/ Jglis Hles
Sl O 8> a8 L Oy a5 O
e 2T 5 Sloslizal &y go 55 S J geames
(S 10 5o L)Y e 53 ity Lo s
S OT s s iy 2 ,UT
S eSS (STl g Jglde gy 5l S
S oz Kl 5 S e 5335 Y Sleg
g@qdaﬁa\;‘sﬁu@)aﬁ"/' Lol p
Jod=) sl Ol jralS a5 F/F Jglins Hlas
lasle) 0 5F sla,les o 9lS glaes (¥
LS Lasles sl an S (655585 L
LS sl u.:i»L;.a (6 Jﬁ,’z) il (gl s
SYVAL lp o a5 S e slasles s
a5 L (F Jsds) 350518 sl am ¥/
el g lS slas QL»)'H ng_:fo,'u_s\
LS Clles Ly el ol e i lasT (slasles
Ly ol ol G o 5 (65558l g slasles s
(Jat et al., 2010) o,LKen s Sl 54155 &



WA Lo o ojlas O -Y w7 3y 9 Jle (154 e’

No-Till with standing residue (NT2) 6/21/2012 - 10:58 AM

(6))}5\7-djv\.:)ml:.“wMK}W}J&};K&\AJ&u;x}@"}ru\.f‘js%Jﬁ}.aﬁ—aJg.&
AR sl b

Fig. 5. Digital image of wheat and thermal image of canopy temperature at No tillage system
in 2011-2012 cropping season
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Fig. 6. Spectral response curves of different tillage and planting systems in forage residue
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Fig. 7. Spectral response curves of different tillage and planting systems in wheat residue
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Table 4. Mean comparison of spectral residue indices in different tillage and planting

treatments

S iRl NDTI CAI LCAI SINDRI
Tillage and planting treatments
(Jshhtze) ol o 2+l £ o T5E
Mould board plough + Disk harrow 0.0777b -1.345a -0.0154d -0.01035d
(6})}65-‘.5%&&1{ P els JAT}lf
Chisel plough + Disk harrow 0.1245ab 0.598c 0.0063c 0.0273c
(5))3;’;\5- JS\.—\;-) Jf))}dfl;-
Stubble cultivator 0.114ab 3.364b 0.0347b 0.0473bc
&;Jwéuéuaé,,ﬁﬁm;ﬁ;g
NO-Till on standing residue (NT)) 0.1640a 7.161a 0.0823a 0.665ab
A pame SLle alS 55 ol L2
NO-ill on total residue (NT,) 0.1573a 7.250a 0.0891a 0.0794a
LSD 1% 0.063 3.40 0.022 0.021
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Means (+ SD), in each column followed by the same letter are not significantly different according to Duncan’s
multiple range test at the 1% level of probability.
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SINDRI: Short Wave Infrared Normalized Difference Residue Index; LCAI: Lignin-Cellulose Absorption Index;

CAL Cellulose Absorption Index; NDTI: Normalized Difference Tillage Index.
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Fig. 9. Relationship between crop residue cover and short wave infrared normalized
difference residue and cellulose absorption indices
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Fig. 10. Relationship between wheat grain yield and canopy temperature
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