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Table 1. Analysis of the soil of experimental farm

P N Organic matter -«
Texture i i i . H EC (dS/m
(moke’) (ko) (gkg®)  (gkgh) P (ds/m)
Loam 6.5 0.6 0.185 4.6 7.9 1.07

* EC: Electrical conductivity of the saturation extrac
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Table 2. Statistics local meteorological

Mean annual ~ Mean annual

Mean maximum  Mean minimum  Mean relative

Crop year rainfall temperature temperatures temperatures humidity
(mm) (°C) (°C) (°C) (%)

2013-2014 201.2 15.7 225 8.7 44.3

Long time 254.3 14.8 21.8 8.1 55
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Table 3. Mean- square of variance analysis of measured traits affected by the tillage operation and the crop residues
management in different times

S.0.V df SPAD reading RWC” CTD’
Replication (R) 2 0.801™ 16.48™ 0.601™
Tillage 2 303.69” 780.87" 15.66™
R x tillage 4 1.22 11.26 0.08
Crop residues 2 9.52™ 304.4™ 487"
Tillage x crop residues 4 9.81"™ 20.7" 0.24™
R x tillage x crop residues 12 6.8"™ 30.48™ 0.5™
Time 1 62.08" 3.77™ 6.75"
Time x tillage 2 29.26" 140.01" 151"
R x time x tillage 6 4.87™ 24.21™ 0.61™
Time x crop residues 2 3.1 0.23"™ 1.51™
Time x tillage x crop residues 4 6.83™ 35.69™ 1.19™
Error 12 7.097 29.14 0.43
CV (%) 6.2 7 10.13

Sle de BN pae (s )30 g ws )3) Jlozol o jo jlo Jae S e

dae L\ )LMAALM: 6&& ugL‘u CTD «5).3 u_;\ (e 6‘91-7“ RWC ‘)l)ﬁ R ‘LS'-")'I Z\?)o df fgeeey) c.;L;.A S.0.V.

** * ns: significant at 0.01 and 0.05; non-significant.

S.0.V: source of variation; df: degrees of freedom; R: replication, RWC: relative water content; CTD: Canopy temperature difference with the environment.
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Table 4. Mean- square of variance analysis of measured traits affected by the tillage
operation and the crop residues management

SOV df Flag Leaf Wz?ter
leaf area potential
R 2 10.314 ™ 0.029 ™
Tillage 2 717501.28" 50.25" 8.83"
Main error 4 1.723 0.265
Crop residues 2 1202185.59™ 1.84" 1.08"™
Tillage x crop residues 4 100428.1™ 3.96"™ 0.62"
Sub error 12 6.03 0.41
CV (%) 2.45 5.26

Dl gire WS pae (0,00 5 2o yo) Jleixl mhaw )5 o sixe NS e e

)l)SJ R séé'ﬂ 3.?).) df s GL;.A S.0.V.

** * ns: significant at 0.01 and 0.05; non-significant.
S.0.V: source of variation; df: degrees of freedom; R: replication.
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Table 5. Mean- square of variance analysis of intercepted radiation affected by the tillage operation and the crop
residues management in different times

Percentage of
SOV of intercepted radiation

Replication (R) 2 5.5
Tillage 2 939.62™

R x tillage 4 2.18
Crop residues 2 217.33"
Tillage x crop residues 4 15.77"

R x tillage x crop residues 12 10.81
Time 2 78.57"
Time x tillage 4 22,65

R x time x tillage 12 13.79"
Time x crop residues 4 8.31"™
Time x tillage x crop residues 8 14.29"
Error 24 5.99

CV (%) 2.9

Sle ge BB pae (s )00 g do )0 Jlozsl mdas j3 jls Jae S

)l)S.: R ‘k5°')T a?)a df oposs c.;L;.A S.0.V.

** * ns: significant at 0.01 and 0.05; non-significant.
S.0.V: source of variation; df: degrees of freedom; R: replication.

Ll alies ylie 9 (55,055 Oldos [0 0ad s S ojlul las g ails o Sl Kk # Jgu
Table 6. Results of the mean comparison tests of measured traits and grain yield affected by the tillage and crop
residues treatments

Treatments Yield RWC* CTD" SPAD LWP” FLA IR
(kg.ha™) (%) (°C) reading (bar) (cm?) (%)
CT 6376.9 b 69.99 ¢ -551¢C 3997 b -13.16 b 218 b 7852 ¢
NT 6912.2 a 83a -7.36a 4735a -11.19¢ 26.3 a 90.22 a
MT 6488.8 b 78.26 b -6.64b 40.54 b -12.35b 22.8b 83.08 b
NR 6255.2 b 72.61b -5.96 b 42.01a -12.49a 24.06 a 81.26 ¢
R30 6541.9b 77.95a -6.54a 42.43a -12.37a 23.68a 83.65 b
R60 6980.8 a 80.7a 7a 4342 a -11.83a 23.16 a 86.91a

oS MT pieds 9 NT (Jglate oo CT ok Hlo sme 55310 (9031 5 Lo a0 8 Jlodol rhaws 50 5t o 50 lawed g > b slo 1 Silo
)'l\.\jldita ‘_gLoa uel.m :CTD ajﬁ u] s L_gl;l;u :RWC ‘GaLf ‘_gL\Lm Ao, 7+ :R60 ‘s{bLf ‘_gLLm o0 Y+ :R30 ‘GbLf 6LLm O9% :NR ‘pz..;

Lle il glie 5 )9S ilize lagig,
aw B 9o Jolie )5 Gilsne DoldS 90 crge
GtV Jgaz) Wi ey BT (S
Ol 5o 5 b jopb Al o 10 S mlans 23Lo
(Y JS8) ol (6,505l FIVA L oo ,o P sbla

2 bl Ol 5 65,01 laghs, Mie ol
@bl s b onlel dolye 10 Sy o asls
oA Gab ng Al Heb @lle pad b
30 P9 A Jaaz) ol Hlis 1y 6o gime Dglas o jlens
5 09 o siee Giamny Sl g (Span U g oy
Sraw b iy 0 Sy gl a3lt (Sl
B9 IYAY Sjamy kel dl> ey o+ /NP

edbods @iadd AR vz p Sy gl FLA (S O il LWP (o b
Means with the same letters are not significant at the level of 0.05 (Duncan Test).

* CT: conventional tillage; NT: no tillage; MT: minimum tillage; NR: no residues; R30: 30% residues; R60: 60 % residues; *RWC: relative water
content of leaf; CTD: Canopy temperature difference with the environment; LWP: Leaf water potential; FLA: Flag leaf area; IR: intercepted radiation.
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Table 7. Mean- square of variance analysis of leaf area index affected by the tillage operation and the crop residues

management in developmental stages

SOV df Developmental stages Grain
T Beginning of stem elongation Stem elongation Heading filling
Replication (R) 2 0.024 ™ 0.082 ns 0.112" 0.009 ™
Tillage 2 0.438"™ 1.904™ 1.972" 0.749™
Main error 4 0.021 0.113 0.08 0.018
Crop residues 2 01" 1.464"™ 1.237 0.128™
Tillage x crop residues 4 0.117™ 1.246™ 0.349™ 0.225™
Sub error 12 0.024 0.074 0.062 0.018
CV (%) 14.5 8.7 6.4 9.3
**,* ns: significant at 0.01 and 0.05; non-significant. Sld ge BB pae (s )00 g wo )0V Jlozol o )3l Jine NS ae e
S.0.V: source of variation; df: degrees of freedom; R: replication S5 R gl & o df ss slie S.OV.
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Table 8. Results of interactive effects of the mean comparison tests of leaf area index affected by the tillage operation
and the crop residues treatments in developmental stages

Developmental stages

Treatments Beginning of stem elongation Stem elongation Heading Stem elongation
NR 0.62d 192e 284e 0.95d
CT R30 0.94 bcd 2.75cd 3.38de 0.87d
R60 1.08 bc 3.76 ab 43lab 1.62 ab
NR 1.23b 38la 432ab 1.66 ab
NT R30 1.16 bc 3.88a 4.2 abc 171a
R60 155a 3.25 bed 4.65a 18a
NR 1.04 bc 2.42de 3.6cd 1.44 be
MT R30 1.12 bc 2.71de 3.54 cd 1.61 abc
R60 0.89 cd 3.56 abc 3.87 bed 1.32cd

sl e 5510 905 Lo o0 O Jlezs! v 58 e S50 Hlaes By > b sl (1Sl
RWC . 2L5 Ll ao,ys £+ RE0 (LS bl wo s Yo R3O (2lS Lla 9o NR (ooed &S MT (ool sy NT (Jglate o5 CT
FXVIERTCS fan s = AR TR \_f).g C“‘Q‘“ FLA “.f).; u] J_:....JL.J LWP oo b )L\JAJL.J dLnb uj\.ﬂ.» CTD u_fﬁ o u] 6‘5':'7""

Means with the same letters are not significant at the level of 0.05 (Duncan Test).

* CT: conventional tillage; NT: no tillage; MT: minimum tillage; NR: no residues; R30: 30 % residues; R60: 60 % residues
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ABSTRACT
In order to study the effects of conventional and conservation tillage with management residue on wheat
physiological properties, a field experiment was conducted in 2013-2014 at Mashhad Agricultural and
Natural Resources Research Center of Razavi Khorasan province. This experiment was carried out as
split plot design based on a randomized complete block design with three replications. Main plots
included tillage systems: 1) conventional tillage, 2) reduced tillage and 3) no tillage; subplots were
management residue: 1) 0%, 2) 30% and 3) 60% residue. The results showed that tillage systems had
significant effect on relative water content (RWC), the difference between canopy temperature and air
temperature (At), SPAD reading, Flag leaf area (FLA), Leaf water potential (W) and Radiation
interception (RI). The highest RWC (83%), At (-7.36 c°), SPAD (47.35), FLA (26.3 cm?), ¥W (-11.19
bar) and RI (90.22%) were detected in no-tillage method. Residue management had significantly different
on RWC, At and RI traits, but no significant effect on SPAD reading, Flag leaf area (FLA), leaf water
potential (YW) was detected. The highest grain yields were obtained under no-till (6912.2 kg/ha) and
60% residue treatment (6980.8 kg/ha). It is concluded that conservation tillage with more aboveground

residue could improve wheat yield and some of physiological properties (RWC, At, SPAD reading, FLA,
YW and RI).
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