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Table 2. Analysis of variance for shoot dry weighthe studied traits

i gl Mean squarg TTQL@)A ke
Source of variation df DM1 DM2 DM3 DM4 DM5
{"S_ 2 1536.704 12658.926 48590.778 219343.000 161085.815
Replication
SisS 2 601.148°  3805.148°  12802.333°  11116.778°  47664.037°
Tillage (A)
hel slac s sl 4  2657.204  7050.259 23738.944 5060.944 77010.926
Error (A)
bl 2 244328°  320228°  27919.444°  35690.77°  108508.926
Residue (B)
Ll XA@E;SJ" 4 2102.093° 4729.593°  15662.944°  65410.222  51315.870°
X
Frebes sty 1073426 2637537 13769.500  25794.352 34552.722
Error (B)
(%2,9) Ol i g o 33.23 18.78 22.63 18.62 16.89
CV (%)

ns

e * NS
¢

VA 9 70 JLou.‘>| C?‘la““ 2 )L)L;l.v.a 9 )‘QGM).‘.C— Ccud A g

1TT

S35l 58 (S sy Al o g laails (6 ez

" and”: Not-significant and significant at 5% and 1% pabliity levels, respectively.

" DM1-DM5 means: Shoot dry weight at developmentads of terminal spikelet, anthesis stage, millairgr

stage, dough stage and physiological maturity.
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Figure 2. Effect of different rate of residue on
production and accumulation of wheat dry matter.
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Figure 1. Effect of tillage methods on production a
accumulation of wheat dry matter. CT, conventional
tillage; RT, reduced tillage and NT, no-tillage.
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Table 3. Analysis of variance for yield and agromotraits of wheat under different tillage and pleesidues
Mean square  cla o . Sle

Ol sy alie “—’?)i o Sles djyéw‘)oai.,.:.wob.d s s R e O O 3L JPC IS [FORN
Source of B g ﬁlant) e e i S Lo Al Thousand
variation df  Biological height ~ No. of yield  Harvest  No. of Grain grain
yield spikes/m index grain/spikeweight/spike Weight
e
)_)SJ_ 2 93207.11 2.33 4928.70 8209.92 14.04 10.348 0.19 3241.
Replication
5,95
,‘5”9 26775.11° 430.33° 40403.37 5434.48° 77.48° 48.01° 0.08° 2.19®
Tillage (A)
| b S glas
shel sloe S s 4 18579.55 209.33 6330.59 4934.59 38.48 30.33 0.07 .3910
Error (A)
L,
T 46241.77 271.44° 4295.81° 3889.81° 25.92™ 2.96°® 0.04® 10.71°
Residue (B)
Ll x (g5,05 5
- ‘;‘5); 4 48648.89° 143.61° 2048.70° 2650.65° 13.20 ns 9.2§ 0.03® 8.59®
X
5 sl Uas
FAeeS s> 5 9641185 10455 304257 362653 1600 1039 0.02 86 4.
Error (B)
12.37 3.42 11.64 12.07 10.44 7.75 10.53 5.77
CV (%)

. . . R % % NS
TN 970 Jliml gshaw jo o gae g lo memé oS a9

" " and”: Not-significant and significant at 5% and 1% pabliity levels, respectively.
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Table4. Mean comparison of tillage treatments for bigdagyield, grain yield and harvest index

S-S 033 g 0 ,Slas alo o Slae culs y el
Tillage Biological yield (t.h&) Grain yield (kg.ha&) Harvest index (%)
Jglae 39S L> 13.36¢ 5223 38.9
Conventional Tillage
S5 eS 12516 501F 40.9
Reduced Tillage
S35 13.530 4733 35.F
No Tillage

15 Sl g3l S S (gl cine gl g jp 0 i By (Il (sl Silie
Means followed by similar letters in each columréaot significant differences by Duncan’s test.
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Table 5. Mean comparison of residue treatmentbifdogical yield, grain yield and harvest index

L oylae 03¢5 Ty § 0 ,Slac &lo o Slae cnls y el
Amount of residue Biological yield (t.h&) Grain yield (kg.hd) Harvest index (%)
ORI L o5y 12.36 4830 39.8
Without residue (0%)
b e, Ve B 13.46 4913 36.4
30% retention of residue
by aopo P L 13.63 5224 38.7

60% retention of residue

55lad 5SSl 05‘51 5l gl s Dolds g o 0 iline By sl sla il
Means followed by similar letters in each columréaot significant differences by Duncan’s test.
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Table 6. Mean comparison of tillageesidue interaction effect for biological yieldagr yield and harvest index
Ll e x (55,9515 iiSen

) . 0395 Ly O, Shos als o ,Slee cslsy asls
Tillage® [eddue Biological yield (thd)  Grainyield (kg.hd)  Harvest index (%)
CT-R, 13.96 5310 38.0%°
CT-R, 12.59% 4777%° 37.7%®
CT-Rs 13.53% 55832 41.0%
RT-R, 11.45° 4823% 43.72
RT-R, 13.60% 5113% 37.7%
RT-R; 12.48%® 50972 41.3%
NT-R; 11.52° 4357° 37.7%
NT-R, 14.20%° 4850%° 34.0°
NT-R; 14.87% 4993% 33.7°

5 S3Is gasl S5l gl sre gl g o 50 i By sl sl Sl
Ll swo o #e bis Ry bl aoye ¥e Las Ry bl 9 Ry 65,9055 o NT (65,551505 RT Jslas (5,05 CT *

Means followed by similar letters in each columnéaot significant differences by Duncan’s test.
CT, conventional tillageRT, reduced tillage; NT, no-tillage;;Rwithout residue; R 30% retention of residue;

R3, 60% retention of residue.

5 Go9S BaS Slles o o J,.sb IRVEREN AR

Lol 2ly5 Glaptns poad Dbl g LS e

@obasd! Julodi g 4 508 g LS
lS caslllas 3,50 sl los (golaidl o)) jshaieas
sty D dwle S i e sladel o g bas e
OlSs Syie laasle g bauie a5 Ll )l el
W5l a5 0 (6,80 Ol g e 095 G e aiile
b9y Sl ek oylal a5 jsblen aais dsloe 55000
oliinl Jlaz)le Jolovi 5 (252 somazrog acwlxe
2 YAY Jl glecwd ulol 5 Slaslxe gl
S Sla Jevo pl sl sals al)l A Jgus
s sl 5 anse Cuspd g addllae 3550 (gla o
ol Gelul p lejles 55 % Joaz o el S e
Sl pshe a4 Jour onl ol e ange
s golaidl il oed O jgods A Cwl oo les
Byl Gl S ol el aS lales o wlal (]
595 31 B st 4 o & i la o Bl 5o
Sygods gy0nl 3 g Wlatdls S walye g Ti alse
Bl> awslie Conyed 5l g wog olaidle s
Ol Jgaz ;o onile b sl jlos oled aomas 50

Sl 00

slajles o &5 sl gl Gub)ly s @l

5 Gl glas ol GLle Cupoe 5 (55,05
By R e e R
olaed oy ien 0929 (ol b (Y Jguz) clblas ag2g ails
5 Jshite (55,5515 5 Ll g sles 5l b jo il
5 bl aoyd £o b (65,550 Ll Sl ol (n e
39S less S alis yo s gy Oliee 0oy
309505 Sl 5 ol enyieS 5 bliy o y0 7+ L,
32 039 Ol i el Cuwddy LlEy a0 yao
SOl e s bl aoys 7 Ll 65,15 5l ails
BB bl weps Ve Lis L6 e
Ulger et ) ol,Kea ¢ Syl (VY Jgoz) 0 Jol>
5 paS Al e e aS wols las e @l.,1993
e b bzl oS s
Sewdty @l &SS9 (65,5 5 Jlas slales
ol s culs callae 1L 55 iegh opl 5l el
L liee 5 55,951 slijles o5 ols i tagsy
(Y Jeoz) cuil wig gl o (g)lo e OS]
ol Ggr el » Ll Glis g (55051 iSen
5 SisSEeS Lles 5l wg gl a5 ol
S35 Sled 5l g gl )] (2 yeS g o3 Ve SLl:
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Table 7. Mean comparison of the main effects tfdié and residue and it’s interaction effect oroagmic traits
and grain yield components

L (c_Lé.?) &yo y yd s slaws alw X alo oloss bt » ailo 3} o )l}m 3}
$9S Plant height No. of spike.riz. No. of arain.n? Grain weight.spiké 1000-grain
Tilage m) oM Toooomm © weight (g)
Jsle 55595 74.5° 406.8 42.9° 1.647° 38.8°
Conventional tillage (CT)
O 73.2° 540.8° 38.9° 1.477 37.9°
Reduced tillage (RT)
O3 et 76.6° 4747 43.1° 1.634 38.1%
No-tillage (NT)
LS bl
Plant residue
G Ll o 73.225° 493.3 41.9% 1,529 37.1°
Without residue (0%) (B
bl aoys ¥ L 75.675° 450.3 40.9° 1,575 38.3°
30% retention of residue ¢R
blar aoys 7+ Lai 75.525° 478.6" 42.1° 1.654% 39.3%
60% retention of residue ¢R
Ll x (65,951 (iiSen
Tillage x residue
CT-R, 71.7 4513 44.2% 1.603° 37.9%
CT-R, 76.3° 351.7 40.7% 1.576% 38.6%
CT-Rs 76.G°° 417.3° 43.9% 1.763 40?
RT-R, 73.0° 556.3 38.4% 1.328 34.8°
RT-R, 72.3¢ 528.0° 40.5% 1.588%" 39.1%
RT-R; 74.3%° 538.0° 38.0% 1.514%" 39.9%
NT-R; 75.3%¢ 472.3° 43.1% 1.656% 38.8%
NT-R, 78.4 471.3° 41.7% 1.561% 37.3%
NT-R; 76.3° 480.3° 443 1.684° 38.1%

5,15 85I yge3T a5l g le e gl ¢ygis pa 40wl gy sl sla i Sile
Ll ao o £e laas Rs L Qoo Ve laas Ry Ll O9 R, (89S o NT (89S S RT Jolie (55,05 > CT*
Means followed by similar letters in each columnéaot significant differences by Duncan’s test.
CT, conventional tillageRT, reduced tillage; NT, no-tillage; Rwithout residue; R 30% retention of residue;
R3, 60% retention of residue.



VWAD 5ly [pgms 0,loid fouindd 090 D liions

(e V) IYAY Jlo e ulal p golatdl bl Slewloe (Gle -A Jou
Table 8. Foundations of computing economic evabmalbiased on the price of 2013 (10 Rials)

oolgd LS ys ane ool oSS a ed
Input Cost per hectare Income Price of one kg
Disc S 26000 pos s 760
(Wheat)
. iy
Tillage 65000 ° 210
= (Straw)
Leveling ] 25000
Furrowing 9,8 14000
Cereal planter oMe I8, % 40000
No-tillage planter oias 15,3 72000
(kS ) o5 Jom 6)515:"-'.’ 30
Collection and transportation of straw
(LS 52) Lol Jpamo Jox 30

Transportation of main product

" Based on July 2013 in the open market.

o33k 5 5 SYL LAl aalys 5l ailonis ayl)l bl o
il ey (Ve Jga2) Wog 003 p (6 i
L ;s (Pimentelet al.,1995 . Kea 5 Jioisl
SLS) sbli> (65,5laS ilise slagby, aalllas
L sl 65,551 b avalin ;5 55,5510 5 s
SileS sloles a5 wss S B8 (Ll L
5 S il foine LialS  epdle o bl
9 YL (o Zo 3o 3l (65,9L8ST Jglate piamms b dunlie

2idgy 419,53 52 (5 i Sl

ST LLAYAY oo s bl 7

50 oad plxl glaanse oojl F5 VY Jeom o

S ol U ol aibre waibe SL goladl sl les
olaidl i aladi 5l ladd o lwl cpl o 0ed Ol
Ll Bi> b ml) 65,6 sled goladdl s (n 5
Ll doyo Ve Liis b (53,0555 e .35 (CTRY)
5 SiSBe cbyled 5 e 4, » 5 (RTRY)
s NTRs o e Ll aoyo 7+ i b (55,05 1565
s w85 18 e g pew sbeas, 0 RTRs
a5 (2LS GLlE 5 6, slajles oo b anlic
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Table 9. Details of common expenses and other tmseim the studied treatmnts

S Oldoe olows (UL, ,li») as e
No. of planting operation Costs (1000 Rials)
Jo> 5 69l -
ol o
&lo o Slae oS
oogitany; o, Sles Grain o oS . . e )50 ‘ als Jo Collection and WI (b, L)
oS Biological yield Straw = Sew® b aebas 9, JLPAY No-tillage s Grain transportation Tota Revenue
Treatment vield (kg.ha") (kg.ha') (kg.hal) Disc Tillage Leveling Furrow Planter planter  Planting transportation  of straw (1000 Rials)
CTR1 13960 5310 8650 1 1 1 1 1 0 1700 1593 2595 5888 58521
CTR2 12590 4777 5469 1 1 1 1 1 0 1700 1433 1640 4773 47790
CTR3 13530 5583 3179 1 1 1 1 1 0 1700 1674 953 4328 49106
RTR1 11450 4823 6627 1 0 0 1 1 0 800 1446 1988 4235 50571
RTR2 13600 5113 5941 1 0 0 1 1 0 800 1533 1782 4116 51334
RTR3 12480 5097 2953 1 0 0 1 1 0 800 1529 885 3215 44938
NTR1 11520 4357 7163 0 0 0 0 0 1 720 1307 2148 4176 48155
NTR2 14200 4850 6545 0 0 0 0 0 1 720 1455 1963 4138 50604
NTR3 14870 4993 3951 0 0 0 0 0 1 720 1497 1185 3403 46243

b 55 65,550 RTRL W s j0 £+ o 10 Jglaie (55,951 CTR3 (L so,e ¥ zhw ;o Jslute (55,05 CTR2 .5 zhw ;o (2L bl 0929 o Jolvin (55,55 CTR1:) sl e bolos *

v )8 65, o NTR3 Lk sy Y- b 59 55,5 o NTR2 LG ;g0 o 50 65,55 o NTRI Ll a0 £ mhans 40 (65,55 B0S RTR3 Ll ww o Y- b 53 (55,55 oS RTR2 L 90
Ll aoy 7

" The treatments are: CTR1, conventional tillagéait residue; CTR2, conventional tillage with 308sidue; CTR3, conventional tillage with 60% residR&R1, reduced

tillage without residue; RTR2, reduced tillage wgf% residue; RTR3, reduced tillage with 60% resjdNTR1, no-tillage without residue; NTR2, no-tijia with 30%
residue; NTR3, no-tillage with 60% residue.
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Table 10. Final revenue of the studied treatments

L 035 Camt 3 Shes il 3 Shee sl e loasy 3o xox e aelye
Treatmeni Blologlcal_ ly|eld Grain y!leld Reve_nue Total costs Final revenue
(kg.ha") (kg.ha") (10 Rials) (10 Rials) (10 Rials)
RTR3 12480 5097 4493892 321506
NTR3 14870 4993 4624348 340314 6.9
RTR2 13600 5113 5133469 411617 7.1
NTR2 14200 4850 5060450 413850 -32.7
NTR1 11520 4357 4815550 417600 -65.3
RTR1 11450 4823 5057150 423500 40.9
CTR3 13530 5583 4910628 432854 -15.7
CTR2 12590 4777 4779031 477383 -3
CTR1 13960 5310 5852100 588800 9.6

Glay ao o Ve maw o Jolaie 65,55 CTR2 (S mhav jo alS sbls 0929 o9 Jghiie 55,551 CTRIL ;) wiles e lajlos *
Ll aoyo Ve v )0 (65,55 BS RTR2 bl oo b 0 55,55 50S RTRL Lls aoys £0 maw jo Jsloie (55,55 CTR3
NTR3 LG aws,s ¥- v 58 S5, o NTR2 Ll o0 rhw ;o (65,55 2 NTR1 LG ao,s £ zhw ;0 (55,5 BS RTR3

Llay so o 7r s 55 (55,55 o
" The treatments are: CTR1, conventional tillagéauit residue; CTR2, conventional tillage with 308sidue;
CTR3, conventional tillage with 60% residue; RTRRiduced tillage without residue; RTR2, reduceddd with
30% residue; RTR3, reduced tillage with 60% residNiER1, no-tillage without residue; NTR2, no-tilagvith
30% residue; NTR3, no-tillage with 60% residue.

(Jby Vo) adllae 3,50 slojlod (o 033l £5 VY g
Table 11. Relative efficiency of the studied treamts (10 Rials)

Yo pEate | dhofhe L e Ml s, shes
« Biological yield Grain yield Final Efficiency
Treatmenm 1 ) Revenue Total costs Net revenue
(kg.ha") (kg.ha") revenue rate
RTR3 12480 5097 4493892 321506 - 4172386 -
NTR3 14870 4993 4624348 340314 6.9 4284034 593
RTR2 13600 5113 5133469 411617 7.1 4721852 614
CTR1 13960 5310 5852100 588800 4.1 5263300 305

RTR3 Lk soyo Vo mhw 58 65,0505 RTR2.S1 whaw jo 6LS Ll 0929 90 Jolais 65,551 CTRL 5l wiles e o jlos ©
Ll aoy0 80 b 0 65,55 NTR3 Lley 0o po £+ o j0 (55,5555

" The treatments are: CTR1, conventional tillagehaiit residue; RTR2, reduced tillage with 30% resjdu

RTRS3, reduced tillage with 60% residue; NTR3, riagie with 60% residue.
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Abstract

To investigatr the effect of different tillage metts and crop residues on vyield, yield components
and economic efficiency of wheat, an experiment wagied out as split-plot layout based on
randomized complete block design with three repibos at research station of Gonabad during
2012-13 growing season. Three tillage methods dfiety conventional tillage (CT), reduced tillage
(RT) and no tillage (NT) were allocated to maintpl@nd three crop residues containing without
residue (R0), 30% (R1) and 60% (R2) of residuesntain were assigned in sub plots. Results showed
that different tillage methods and rate of resido@nagement had not significantly effects on dry
matter accumulation in different developmental stadpiological yield, grain yield and harvest index
Tillage methods had only significantly effect onmmher of spike per fn The highest level of
biological yield was obtained from RT treatment.tincreasing crop residues from zero to 60%,
biological and grain yield were increased, so thathighest amount of biological yield was obtained
from retention of 60% residues. The highest leveyrain yield was related to CT + R2 treatment.
However, CT + R1 and RT + R2 treatments were trst treatments in view point of economic and
had the highest rate of net income and rate ofmetu

Keywords: Conservation agriculture, Conventional tillage, i@ndeld, Net income returns, No tillage
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