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Table 1- Physical and chemical properties of soil

ol o EC TNV N O0.C Sand Silt Clay P K
Time ds m* A ppm
9> el 48 7.8 43 121 0055 03 568 234 198 55 1217
Before planting of barley
9 bl sl 3.5 11.6  0.040 028 58 24 20 717 1208

After harvesting of barley
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Table 2- Results of analysis of variance of soil chemical properties under different tillage and residue treatments (mean of

square)
% ae,» Ppm
a0
% aalo e ] lens o N
”":oé:} @l el SpSega SR d e e e o
s df  (pH)  EC(dS.m?)  swisd (TNV)'  (N) (OC) ‘?(’;N) ) (K)
Replication . ns . s . s s
|5 0.000 0.521 0.140 0.001 0.007 6.808 5.268 1025.778
J
Tillage 2 y 1.174™ 4" 1m 2™ 1.042™ 14.299™ 2835444 *
oS 0.068 . 0.06 0.000 0.00 .0 299 835.
error a
s 4 0.004 0.036 0.273 0.0001 0.005 1.358 22.450 351.556
Residue .
" 2 0001™ 0.848 0138 ™ 00001 00001 ga7om 5gorm 3124447
bliy X (g5,95s
Tillage x 4 0.016 0.151™ 0.060 ™ 0.0001™  0.003™ 0.442 ™ 3.197™ 165.889 ™
Residue
error b
s 12 0.017 0.200 0.051 0.0001 0.004 2.206 4.661 660.907
Coefficient 1.68 12.79 1.95 13.20 13.08 21.12 23.11 21.31
Variation (CV)
7N g 70 Jlain] pdaws 45 45 dxe g 45 dxe b oS4 ¥ 4 F NS
ns, * and **, respectively, non-significant and significant are levels 5% and 1%
SE lowd Oluogad p L (5w 9 55,056 Al bl 51T Jgaa
Table 3- Effect of different tillage and residue treatments on chemical soil properties
. . Jp— EC T.NV o o.C CIN P
ginSeolsTilage  PH gsm) e N o @) ppm) KPP
Jshe 55 S 7800° 3911% 1159  0042°  0296° 6526° 57337 1053°
Conventional Tillage (CT)
S 7.811°  3.348° 11.72° 0.042%  0270% 6.316°% 7.689% 1166%®
Reduced Tillage (RT)
SinSbe 7.956%  3.238° 11.57° 0.038°  0273% 6370% 80897 140.1°%
No Tillage (NT)
L L Residue
. L) le o 7.856 ¢ 3.7922 11.53°2 0.0422 0.284°2 7.140%  7.556°? 11492
Without Residue (0%)
. bl 202 Y ba 7.8442 3.524 11.58°2 0.0412 0.281% 7.128%  7.644°? 120.42
Residue Retention of 30%
bliy 207 L 7.867 2 3.180° 11.77°2 0.0402 0.273% 6.833% 6.311°2 126.72

Residue Retention of 60%

5 b e MBI 0 Jlesnl o 13 g (S (glasaly dix (g0l Al did S ynde By S (gl JBlis a5 gt yb slacnSile
Means followed by the same letters are not significantly different by DMRT at 5% probability level.

1- Total Natural Volume
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Table 4- Results of analysis of variance of yield, nutrient use efficiency and nutrient productivity of barley under different

S0 2l $39°2%¢
R % Ppm oEliy | Gpae =1
r?oc;z/% @il Ojars | wd ol
o d.f &> 3 Slos e e e owlis
T 0394 S
Grain vield NUE NP PUE PP KUE KP
y () ) ()
Replication
p)l < 2 90600.259™ 56.350% 81560" 902320 goyine  gozan 10825 go10m  gosgn  gazem
Tillage
J,gu 5 455620037 10078 ) gocn 8316489 ,oooon 18548 53883 60203 45458 oo,
).
error a
s 4 312189.537  7.847 443671 4858750  19.099 13216  36.774  16.813  31.403 1.226
Residue
G 2 130150259 g 15gm 739772+ 4071970 gq75m  gpgym 15245 42453 13003 g9qm
Ll X 65,08
Tillage x 4 104800704 14624 g 5pgns 2376140 gaggm  gegrne 12986 ggggm 10404 g ggyns
Residue
error b
s 12 206531.000  7.706 246,872 4280206  12.551 8.557 24513 18211  20.674 1.096
% lyuss oy
C\;’::f;f_i;:‘t 26 13.02 14.41 51.51 13.79 12.99 12.35 13.05 14.78 13.03 15.41
1au
(cv)

NS & g X% 7N 70 Jlaan gaw 1 )b ine g 45 dxe ol
ns, * and **, respectively, non-significant and significant are levels 5% and 1%

# i polis (215 559850 9 Bpan ) 32 (555986 Sb)less ST-0 Jga
Table 5- Effect of tillage treatments on nutrient use efficiency and nutrient productivity of barley

SirpSB e Nutrient use efficiency & yas 1) Nutrient productivity _e<l); (,90 0
Tillage N P K N P K
Jslize syt 24.4° 28.7° 7.096% 28.0° 38.9° 35,8
Conventional Tillage (CT)
g 22.0° 26.4° 5.863° 25.2° 32.2° 32.%*
Reduced Tillage (RT)
$hrySb 24.6° 31.5% 7.391° 28.6° 39.7 36.6"

No Tillage (NT)

55 g e BB 0 Jlesnl o 13 g (b (glasaly dix (g0l Al did S ynde By S (gl JBlis 45 gt ya (sl Sl
Means followed by the same letters are not significantly different by DMRT at 5% probability level.
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Table 6- Effect of residue treatments on nutrient use efficiency and nutrient productivity of barley

L Co e Nutrient use efficiency & pas 1,5  Nutrient productivity £l,; 5,90 52
Residue N P K N P K
i (42) wf o 28.3¢ 39.4° 36.3° 24.6° 29.9° 7.005%
Without Residue (%0)
| MaaonT e 26.9° 37.5° 34.5° 235° 30.4° 6.946°
Residue Retention of (30%)
Bl hop 7 bl 26.5° 36.9° 33.9° 23.0° 26.4° 6.411°

Residue Retention of (60%)
505 g yld e M V0 Jlon) paws 53 g 5SS (glasals dix g0 Al p dien S pie B K gy JBlus 45 gt b cla 1 Sle
Means followed by the same letters are not significantly different by DMRT at 5% probability level.

2 e polis (£1)5 5y90 0 9 Span (T)S 2 L im0 9 (55,95 Slajlowd (S 5 -V g
Table 7- Interaction effect between tillage and residue treatments on nutrient use efficiency and nutrient productivity of

barley
Ll 45 (55,081 ke 31 Nutrient use efficiency < mae 1,5  Nutrient productivity 1,5 5,92y
Tillage x Residue N P K N P K

Ll oo+ Jslise 6555515 (CTRy) 29.8a 41.4a 38.10a 26.1a 29.0ab 7.179ab
Ll /¥ Lis + Jolce 55,555 (CTR,)  28.2a 39.3a 36.13a 24.8a 31.1ab 7.433ab
Ll 75+ Las + Jglite 5,5,5515 (CTRg) 25.1a 36.1a 33.20a 22.4a 26.1ab 6.676ab
Ll ot + 65555508 (RTRy) 24.7a 34.4a 31.70a 21.8a 27.3ab 5.882ab
L, 27 bas + (65,0565 (RTRY) 25.6a 35.6a 32.73a 22.1a 29.0ab 6.343ab
L, 75 bas + (65,0505 (RTRy) 25.4a 35.4a 32.60a 22.1a 22.8b 5.454b
L n + 655556 o (NTRYy) 30.5a 42.4a 38.97a 25.7a 33.3a 7.954a
Lla, 7Y bais + (55,051 o (NTRy) 27.1 37.7a 34.63a 23.4a 31.0ab 7.115ab
Lla, 75+ bais + 55,051 o (NTRg) 28.2a 39.2a 36.07a 24.6a 30.3ab 7.103ab

I sine M oy 208 (LSD 5%) 5.8 8.8 8.09 5.2 7.6 1.862

S5 20 )3 O Jlosn] a3 51 (yg0jl b (6o me M3 ailite g gyl (glapuSilie
Means followed by the same letters are not significantly different by DMRT at 5% probability level.

CTR;: Conventional Tillage + Without Residue, CTR,: Conventional Tillage + Residue Retention of 30%, CTR3: Conventional
Tillage + Residue Retention of 60%, RTR;: Reduced tillage + Without Residue, RTR,: Reduced tillage + Retention of 30%, RTRj:
Reduced tillage + Retention of 60%, NTR;: No tillage + Without Residue, NTR,: No tillage + Residue Retention of 30%, NTR3: No

tillage + Residue Retention of 60%
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Table 8- Analysis of variance of dry weight of barley in different development stages (mean of squares)

2! aodiw I . .
SOV af T .y u.,wvef; L& (5 mos 41>,n
ST:)TIPeIIZ? Anthesis Dough stage grain
Replication 1,55 2 873.144 ™ 11967.240 ™ 1564.855 ™
Tillage (55 2 154.761™ 6617.284 ™ 1008.552 ™
error a s 4 1730.584 10186.762 34050.926
Residue Ll 2 2669.446 ™ 7379.063 ™ 9813.137™
L XusigSt 4 1178.059™ 4699.438™ 34722.812"
Tillage x Residue
error b s 12 2152.966 7789.331 15174.038
Coefficient Variation 24.94 2181 19.53
(CV)

** *

TN 570 Joisl o 53 )5 gme g o ime e e ia *F
ns, * and **, respectively, non-significant and significant are levels 5% and 1%
aily 5y Al po ¢ JLidlod 3 (2ol apliins 903 Jo1p0 )3 (2lsp slaplail Sis 5
Shoot dry weight in the developmental stages of terminal spikelet, anthesis, dough stage grain
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Figure 1- Effect of different tillage methods on dry matter production and accumulation of barely
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Figure 2- Effect of different rete of residue on dry matter production and accumulation of barely

Alijani et al., 2010; ) slodges lozis jrn lacale s
;| (Asadi and Hemat, 2002; Azadshahraki et al., 2010
395 Lialejl ,> (Ziyou et al., 2007) ), Kan ¢ 59b5 ;50 &b
dmlie 3 (65)9S B Cllas (9 s (132 )4 & L3 (o
3ySdos il 4 jodie Al #0900 S (b Jghie (6595 L
S sl 9 LSl bawgs 00 plosl coladns j3 ad paS
3, Slas a5 05 asuie (Malecka and Blecharczyk, 2008)
Johtie w5 & Cod w50 (g 9 JBho w50 Laulyd ) g2 4l
o g (S b 3l g 4568 03 VY Y i a
$5y9SL5 ey &S 15,8 olsie (Azadshahraki et al., 2010)
3pSdes slial o ol g aily aily 3, Shes (6l gine ]
93y Shos 1 (5l ine b Ll o po sloss (pmioran ity
Auslas Oi dl}‘?]
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Table 9- Results of analysis of variance of yield and agronomic traits of barley under different tillage and rates of plant
residue treatments (mean of squares)

(MS) ©layyo (ko

)y’ " Al dlaxs 3, Sos oy a &5 dlaxs 152 o3
i @lio Ry 3 Slos gLyl * ) el J )"”.‘0)9
S.0V df) S99 &g &5 ‘\"'? Codls MN. " )‘: Rl
. i Number of Grain Hmbero 1000-
Biologic Plant spikes per vield Harvest grains per grain
. ; . o _
yield height me (@.m?) index (%) spike weight
Replication |,$s 2 59314.5™ 6.7" 451.4"™ 90600.3" 141" 14.9™ 4.351"™
Tillage (;,y5 2 2569541.8™ 10.8"™ 1968.9™ 455620.1"™ 0.5™ 67.4™ 28.545"
error a s 4 1666881.1 17.9 2039.7 312189.5 8.8 47.0 6.393
Residue Ll 2 913139.2"™ 0.7 2483.4"™ 130150.3™ 82.9™ 12.2™ 1.478™
S e
_l"'u* “5”9“_% 4 1405483.6 " 12™ 1468.4" 104800.7™ 24.4™ 428" 20.684 "™
TillagexResidue
error b s 12 809729.3 16.3 1365.9 206531.0 35.2 11.1 9.863
Coefficient of
Variation (CV%) 11.2 5.8 11.9 13.0 13.6 8.4 9.84
7N 5 70 Jlain] o )3 45 ze g b xe pué i yay ¥F 9 *F NS
ns, * and **, respectively, non-significant and significant are levels 5% and 1%
O30l Lol s ol cpiomen (Ve Jgan) Lol Camdey 1S a3 gs plas

s p9bdn Sjlan 3y Shee a3 Yo 4y jio L Gliee
Ll olie (s g Bl (il Lli a0y 7+ Jlas )3 5 ol
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Tablel0- Effect of tillage treatment on biological and grain yield and harvest index

Tillage (53,956 ;Lo - Selem 3 Nes 12 2,8 L Cadldy padld HI ()
Biological yield (ton.ha®) Grainyield (kg.ha™)
(Conventional Tillage) Jslie (555 8.234% 3580° 43.8°
(Reduced Tillage) (¢;,5S150S 7.470° 3234° 437
(No Tillage) (55,55 o 8.500° 3656° 43.3°
Disize SISy y2a8 (LSD 5%) 1.690 7313 3.9

)0 203 8 Jleinl s 55 (6l e BMS] ailiio gy sl sla Sl
Means followed by the same letters are not significantly different at 5% probability level.

9 bl sl g 4l 5,Shas (S 5lgm 0, Shos 1 Ll Co it slos 1YY Jgaa
Table 11- Effect of amount of residue treatment on biological and grain yield and harvest index

Ll o5 S39lm 3 Sdas 15 3,os Gl padls
Amount of Residue Biological yield (ton.ha®)  Grain yield (kg.ha™) HI (%)
Without Residue (09%) (o) Ll el 7.752* 3625° 47.0°
Residue Retention of 30% L, ey Yo Lads 8.389° 3450° 41.3*
Residue Retention of 60% L&, soys £+ L 8063* 3395° 425
o isine M oy a8 (LSD 5%) 0.924 466.8 6.1

)6 o3 B Jlain] e )3 ()l dize MR wliie gy (glyly (ola( Sils
Means followed by the same letters are not significantly different at 5% probability level.

2 Cwild p (ad L g il 3 Slos Sy lgm 3o 12 L (150 9 (65595 Sylowd (ESeR 2 VY Jgi

Table 12- Interaction effect between tillage and amount of residue treatment on biological yield, grain yield and harvest index

Ll 53 (55,916 jlosd oo 51 Sujglam 3,Shes 413 3,Slos Cudls yr s b
Tillage * Residue Biological yield (ton.ha?) Grainyield (kg.ha®) Harvest Index (%)

Wi g + Jghite (65,956 (CTRY) 8.611% 3811° 44.2%
bl 77+ i + Jgltie 55,555 (CTRy) 8.611* 3611° 41.9°
Ll 78+ Lais + Jsliie 5)5,95 (CTR3) 7.478® 3319° 4512
L g + (5559565 (RTRY) 6.767° 3168° 47.1%

L 7Y Lis + 65,556,45 (RTR2) 8.056® 3276° 41.1%
L 78+ Lis + 65,556,45 (RTR3) 7.589% 3258° 42.9°
Lla: g+ (55952 (NTRY) 7.878% 3897° 49.8°

Wi 77+ i + 55556 (NTRy) 8.500% 3464? 40.8°
bl 75+ s + (55,956 (NTR3) 9.122% 3608° 39.4°
Jaginn BV 208 (LSD 5%) 1.602 808.5 10.56

L6 o3 B Jlein] pdaw )3 (gl dixe MR wlie gy (glyly (ola( Sile
Means followed by the same letters are not significantly different at 5% probability level.

CTR;: Conventional Tillage + Without Residue, CTR,: Conventional Tillage + Residue Retention of 30%, CTR3: Conventional
Tillage + Residue Retention of 60%, RTR;: Reduced tillage + Without Residue, RTR,: Reduced tillage + Retention of 30%, RTR:
Reduced tillage + Retention of 60%, NTR;: No tillage + Without Residue, NTR,: No tillage + Residue Retention of 30%, NTR3: No

tillage + Residue Retention of 60%
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Table 13- Simple and interaction effect of tillage and amount of residue treatment on agronomic traits and grain yield

components

[x31)
Wy g5l &0 Fio 3> dls Slaxi b ) &5 Slax aliw 1> 615 339 ails,l5a

Ei39SB Hlow Plant height No. of spike/ square No. of grain/ Grain weight / spike 100_0'

Tillage (cm) meter spike (@) grain
weight

@

S 70.3* 313.9° 2.7 1.286° 29.9°

Conventional Tillage (CT)

SirgStes 68.6° 294.3° 38.0° 1.220° 32.3°
Reduced Tillage (RT)
SinSbu 68.3° 323.3° 37.9° 1272° 33.5°
No Tillage (NT)
S sime B3] oy 268 (LSD 5%) 55 59.1 8.9 0.349 38
alyylze o
LG e Gy gl oy Al dluss aliw ) &by slaws Ao pd &b o3s Thousand
Residue Plant height (cm)  No. of spike/ square meter ~ No. of grain / spike  Grain weight / spike (g) s grain
weight (g)
L) bl o 68.8° 328.9° 30.8° 1.263° 316°
Without Residue (0%)
| blaepTy b 69.3° 306.1° 38.3° 1.236° 32.4°

Residue Retention of 30%

Ll ep e i 69.1° 296.6° 406° 1.287° 31.8°

Residue Retention of 60%

osie BT oy a8 (LSD 5%) 41 37.9 3.4 0.184 12
alyylze o
Lley ) (g5)s8 hlaze il W i)l &yo e 5 Al dlasi Al > il dlass Al 3 &b 559 Thousand
Tillage x Residue Plant height (cm)  No. of spike/ square meter ~ No. of grain / spike  Grain weight / spike (g) s grain
weight (g)
Ll o9l + Jshiis 65555 (CTRY) 70.6 325.0° 43.8° 1.411%® 31.9*
W 7Y i+ e 5,558 70.0° 314.3® 435° 1.354% 31.1%
(CTRy)
WG 77+ o+ Jglite 55,9056 70.3° 302.3% 409" 1.003° 26.9°
(CTRy)

Ll e+ 65,9565 (RTRy) 68.3° 295.0* 40.5% 1.267* 31.2®
LG 7Y Lis + 6505868 (RTR) 69.0° 309.0% 36.6" 1.136% 31.1%®
L 78+ Lis + 55,5548 (RTRY) 68.3° 279.0° 37.1° 1.283%® 34.6°

L e + 55y9S B o (NTRY) 67.3° 366.7° 35.2° 1.112° 316®
Ly 77 Lais + 5,556 0 (NTRy) 69.0° 295.0% 34.9° 1.218% 34.9°
L, 75+ Lis + gjysS s (NTR3) 68.7° 308.3% 43.8° 1.486° 33.9°

S5 gixe B3] oy y2aS (LSD 5%) 7.2 65.8 5.9 0.318 5.6

W6 dopd B Jleis] o p3 ()00 ize BMB] wliie gy gyl (ola 1 Sils

Means followed by the same letters are not significantly different at 5% probability level.

CTR;: Conventional Tillage + Without Residue, CTR,: Conventional Tillage + Residue Retention of 30%, CTR3: Conventional
Tillage + Residue Retention of 60%, RTR;: Reduced tillage + Without Residue, RTR,: Reduced tillage + Retention of 30%, RTR:
Reduced tillage + Retention of 60%, NTR;: No tillage + Without Residue, NTR,: No tillage + Residue Retention of 30%, NTR3: No
tillage + Residue Retention of 60%

9 —0)d oo Lo Johto (65,9515 slpjlos JiiSan )
S YY) asls)lza (jg 5 Ll do s £0 L (65955
S YEIR) ol cpyiaS g Ll o pp Yo L (5559815
(VY Jga) dal camdey Ly o) 5+ b Jgluaze (555955
oy b dasly o (Alijani et al., 2010) ) San 5 Slxls
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Introduction

The study carried out to measure the impact of different tillage methods and the rate of crop residue on soil
characteristics, yield and yield components of barley. Excessive traditional tillage and residue removal practices
caused to soil erosion and physical, chemical and biological degradation. As a result, improved or new varieties
of crops (such as barley) as well as the use of other inputs are not able to deliver their potential contribution.
Recently, many concerned farmers have begun to adopt and adapt improved crop management practices that lead
towards the ultimate vision of sustainable farming. The term Conservation Agriculture (CA) removes the
emphasis from the tillage component and addresses an enhanced concept of the complete agricultural system; it
involves major changes in many aspects of the farm cropping operation. Normally starting CA with reduced or
zero tillage, it progresses to the retention of adequate levels of crop residue on the soil surface, then to
appropriate crop/cultivar selection and rotations.

Materials and Methods

This experiment using a split-plot design based on randomized complete block with 3 replications was
conducted at agricultural research station of Gonabad during 2012-13 growing seasons. Main factor was 3 tillage
methods (conventional tillage (CT), reduced tillage (RT) and no tillage (NT)) allocated to main plots and 3
residue management (Zero (R0), 30% (R1) and 60% (R2) of residue retention) were assigned in sub plots.

Results and Discussion

Results showed that the highest level of potassium (K) was obtained from (NT) treatment and under this
treatment the amounts of pH and EC were decreased. In addition, under residue management treatments the
amounts of EC was decreased and the amounts of phosphorus (P) and K were increased. Furthermore, the
nutrition use efficiency (NUE) of nitrogen (N), P and K, were higher in NT treatment in comparison with the
other tillage treatments. Interaction effects of NT with 0% of residue (RO) had higher level of agronomic
efficiency of nitrogen. On the other hand, different tillage methods and the rate of residue management had no
significant effects on biological yield (BY), grain yield (GY), and harvest index (HI). The highest and the lowest
level of BY were obtained from NT (8500 kg. ha™) and RT (with 7470 kg. ha™) treatments, respectively. The
highest amount of BY (8398 kg. ha™) were obtained from retention of 30% residue (R1) and the highest amount
of GY (5224 kg. ha™) from RO treatment. The highest BY (9122 kg. ha™) were obtained from NT + retention of
60% residue treatment (R2). The highest of GY (3897 kg. ha™*) and harvest index (HI) were related to NT + RO
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treatments. Finally, change in tillage method from conventional to conservation (no tillage) had no significant
effects on yield and yield components of barley. Moreover, increasing of crop residue had positive effect on
increasing amount of P and K and decreasing of soil EC.

Key words: Conservation agriculture, Efficiency, No tillage, Reduced tillage, Yield



