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Figure 1. Machines used (a- compound tiller (subsoiler + chisel + roller), b- roller leveler, c-
chisel packer, d- six bottom, e- direct drilling and f-rainfed drill
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Tablel. Technical specifications of the machines used
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Figure 2. Estimation of the amount of wheat stubble remaining after tillage and planting treatments
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Figure 2. The effect of the studied treatments on soil cone index
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Analysis of compound variance (mean squares) of the studied treatments on soil cone index

s .
(o i) S as "’i ¥ gleo
Soil depth (cm) %3 Source of
df variations
40 35 30 25 20 15 10 5
L
485.442%* 239 144%*  43263%* 1.691* 0.025" 1.335%* 0.063" 0.077"s 2 YJ
ear
s
1.569 0.746 0.521 0.317 0.016 0.088 0.027 0.017 6
Error
13.116 ** 8.879 ** 4316 ** 0.765 ** 0.046 ** 0.269 ** 0.334**  (0.062 ** 5 e
Treatment
Lo x \less
15.512%%* 4.276%* 4.515%* 0.705%* 0.141** 0.264"s 0.183** 0.027ns 10 J o
TreatmentxYear
s
0.210 0.229 0.125 0.072 0.008 0.010 0.009 0.014 30
Error
1.36 2.52 3.44 5.86 2.53 2.86 371 7.27 e
CV%

TV gans 30 o g Sglas 5 1D glaw )0 Sl ce Sl lo sme gl 89z g pae S S Ay

", * and ** None significant, significant at 5% and 1% of probability levels, respectively.

kk %k ns
9 ‘

aalllas 3,50 slo Lo ;o (JEbe) S (bgyde (oLl (2Sles -F Jguor
Table 4. Average soil cone index (MPa) in the studied treatments

(e i) S5 sae
Soil depth (cm) Sles
40 35 30 25 20 15 10 5 Treatment

2694a 1.564a 0.798ab  0349a  0275a  0277a  0.191b  0.120ab T
2482¢  1383c  0659c  0.324b  0249ab  0228cd  0.182b  0.122ab T,
2433¢  1389c  0.785ab  0362a  0267abc  0261bc  0207a  0.125ab Ts
2550b  1366c  0778ab  0349a  0285bc  0270d  0.196b  0.117b T
2574b  1473b  0823a  0356a  0.265bc  0270ab  0215a  0.133a Ts
2549b  1458b  0.825a  0354a  0260c  0246d  0.175c  0.116b T

B Y e jo 5SSl slasals sz yges] b p o lel Sglds sites SLSs slad > (gl 45 et e slacl
The numbers of each column that have the same letters showed no statistical difference based on Duncan's multi-range
test at the 1% level.
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Table 5. Analysis of compound variance (mean square) of the effect of the studied treatments on the weigh

i gladds LS (39 o3l 4y S 2l
Dry weight of weeds df Source of variations
Lo
178283.959* 2 J
Year
Uas-
22122.533 6
Error
Lo
3167.559* 5 o
Treatment
L\.; X l.o.».?
64018.677** 10 Jlrtes
TreatmentxYear
Uas-
1336.587 30
Error
YARCH [OUes
11.20 h Sl capl

CV%

TN o 30 o g Sglis 9 70 ghaw )0 o s Sgldd o s gl gz pae i S A

kk %k ns
9 ¢

" * and ** None significant, significant at 5% and 1% of probability levels, respectively.

alllas 3550 slaylod 5o 5,0 slacale (55 (eSike = Jgi
Table 6. The average weight of weeds in the studied treatments

(LSS 55 p,59kS) 0 gladile SiS (459 Sle
Dry weight of weeds (kg/hectare) Treatment
353.1a T
3119b T2
312.0b T3
322.4 ab Ts
3123 Db Ts
346.8 a Te

35,105 70 ey Sl slasels wiz ygesl Al golel Sgles ae S, slads > gl 45 gt e slael
The numbers of each column that have the same letters have no statistical difference based on Duncan's

multiple range test at the 5% level.

S (LS ;o 0 5 5lS Y0 5 Slas (2 Sle L)
YYIV) alo as ()59 o i o | ailo o Slae
S Al slass g OVF/Y) aoye yo 0 digs olass o(p )5
5Skee lsl 09 Ts lows 4 bogsye (VWIY) iy
Sb Jdoa Wl oo peltan ZaST by, o
P S gl syt LS Sble ks
SL o i Cugby L axs 0 5 (ae)e
SIS 5 oS LalS bl ao s sl (@ Jsan)
5 0 clls gl am S mhae o (puS
FA Y 5 @ To TsTy T Ts Ty sla o
el 68 0 doye £y YO Y £
SoSl sbable o JloSile Sedas
Snleszr 4 e (Ts 5 Taglalog) bl

VY

oyfdes p bl 5 559 Alike slagsg, S
S o il lg 455 gl T (60 Ko 3221 g 095
Szl g oSes SlacSle anglico 5 Al an
ooy yd dig olasd ils do y39) Jolds o Slae
Gy B calizee slayhg, jo (aig jo ails slass o
5oken .cewl ouls SITA gV Jolam o clils
S WEV P KIE I
wls o Slas p cBlS 5 (55,951 alide sla by,
Qg olawd s o 59 Jold ol )y Olan (S g
V Jleis] v jo digr jo als slasd g a0 e o
Slowd AJga a4y azgi bl 00l o Jxe doy0
FoNF o Sles 5Xle b (ol <iS) T
S o]y 0,Shoe (i LS )0 0 S5l
Ta s ol plaizl og> 4 (55,055 sla g,
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Pikul and Aase, 1995; Mohin Khawam 2022
Busari and ;Saraei et al., 2022; et al., 2016;
Rasmussen, Salako, 2012; Shukla et al., 2003;

Loojle loy B 50 slacale eSS oST15 .(1999;
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Figure 3. Gathering straw and wheat stubble in front of the roller leveling machine
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Table 7. Analysis of composite variance (mean square) of the studied treatments effect
on the yield and some agricultural characteristics of rainfed chickpea

50 &gaolaas 8515 2o (339
Syl olasd Eyoye Weight of als 8 ySlos &ol3T az s JOvE AN
Number of seeds per The number of one Seed yield df Source of variations
plant plants per hundred
square meter grains
Lo
56.056** 46.685* 3.082* 41717.425%* 2 J
Year
Uas-
1.981 2.056 0.599 1109.337 6
Error
s
10.878** 18.652%* 14.317%* 74691.231%* 5 o
Treatment
Lo x Lo
3.833%** 14.574%%* 4.167** 15854.511** 10 Jr e
TreatmentxYear
Uas-
0.937 1.167 0.334 361.27 10
Error
_ _ _ _ 53 Egora
Total
YATCH[UE BT
8.10 8.95 1.91 4.42 e e
CV%

A P R POSCIN P P W PR CYSE PONTCI - (O PO JRYCS PRIV I I VI P

", *and ** None significant, significant at 5% and 1% of probability levels, respectively.

adllas 5,50 slo Lo 0 0 0955 2l)) Dlas (S g aly & Slee (W Kile -A Jgo
Table 8. Average seed yield and some agricultural characteristics of rainfed chickpea in the studied

treatments
30 ¥ gaolass als w339 wils 3,Skoc
gy 50 dld Sloss ; (3] < R
Num:e; of seeds per Th é!f’): f Weigl:t)i)f one Oss 32 257515 s
lant ¢ numbper o hundred erains grain yield Treatment
P plants per g (kg per hectare)
square meter (gram)

122a 11.8 be 30.3 ab 406.3b T
122 a 11.6cd 30.0 ab 42440 Tz
13.2a 143 a 32.7a 608.6 a T;
12.1a 10.2d 29.6b 359.0 ¢ Ts
12.0a 114cd 29.8b 41290 Ts
99b 13.1 ab 29.1b 369.3 ¢ Ts

5 Y o 5SSl larels wiz g3l Wb 6kl Sglds siies SLSS slad > glls oS gt o slael
The numbers of each column that have the same letters have no statistical difference based on Duncan's multi-
range test at the 1% level.

s b ol ppc—uwlie g alSl, alixe Slows i golazdl anslie gl s goladdl Judoxs
W gV ojled Jgaz j0 09d oo il aal s Glide sl (g, Sl g 0jon 40 —min 2590
Jlesl Glo axyze 5 Qs 350 AL 33 g dalpe s p eslS 5,0 i jlweslsl
&S jshiles Cuw lodds asie calize sl )l G99y 5 A s e Slas coles 4o g 4t
ooayl 9 Al s o it 0ol eols s A gy opl e dwl sa s solai il gun azog
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Table 9. The average weight percentage of soil moisture in the studied treatments at a depth of 0-30

cm in the soil

oy 51 Jud SBoJS 1 aw =35 Jlw sows
Before harvest After flowering Crop year Treatment
6.8 12.2 1399-1400
5.8 11.1 1400-1401
6.1 11.8 1401-1402 T,
62 1.7 S
Average
6.7 12.8 1399-1400
5.5 11.5 1400-1401
6.2 11.1 1401-1402 T,
6.1 11.8 e
Average
7.9 13.4 1399-1400
7.2 12.9 1400-1401
8.5 13.6 1401-1402 T
7.9 133 S
Average
5.8 9.9 1399-1400
4.9 9.2 1400-1401
5.5 10.3 1401-1402 T4
5.4 9.8 el
Average
5.4 10.1 1399-1400
5.1 9.1 1400-1401
4.8 10.8 1401-1402 Ts
5.1 10 el
Average
4.1 8.5 1399-1400
3.7 7.7 1400-1401
4 8.1 1401-1402 Te
3.9 8.1 el
Average
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Table 10. Gross value of chickpea crop in the studied treatments

AL ), Cooud ailo o ,Slos
(s o Juy) (pSekss o Jby) (L2 50 0,5 5ls) slowd
gross value Price grain yield Treatment

(riyals per hectare) (riyals per kilogram) (kg per hectare)
178772000 440000 406.3 T,
186736000 440000 4244 T,
267784000 440000 608.6 T;s
157960000 440000 359.0 Ty
181676000 440000 412.9 Ts
162492000 440000 369.3 Te

aslllas 590 loslocs )3 3555 Jgame (alB (25 -V Jgor
Table 11. Net value of chickpea crop in the studied treatments

Al 3! Ul + gy S Ay A 555
(LS yo Jby) OLsa s Jby OLse 55 Jby) e
net value  The cost of tillage + planting gross value  Treatment

(riyals per hectare) (riyals per hectare)  (riyals per hectare)
170772000 8000000 178772000 T,
176736000 10000000 186736000 T,
261784000 6000000 267784000 T;
144960000 13000000 157960000 T,
172676000 9000000 181676000 Ts
151492000 11000000 162492000 Ts

Ol 0 S Cogb; epsd oo -Y & S Axs

05 Ty Jled 4y bogy o clo 3l L8 5 oo0lS
Al )y AL ) et -0
iS5k b3y S T o & Lo

b oo (e

Oy b1y 2558 Glsige J—ol> @l 4 4z L
piS GLlay )0 (e C85) (65,955 o
LSl Sadaws jloolain | pumen ol IS
pauS IS 5 o5l s3bs we s yslae 4 4z g
38es yr Cute 13U pue i g 450 gl |
Ao e S By b aglie ;0 395
g ln Olgien o cl 5l 5 05— oed
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\YY

S5 5 (55,955 alize gla by, S
Ty jlowd 50— jlo e S bg e @l i

-\

by ol ko falS 1, 6 ot
30 el ool Jlade 4 ax g b adl il S
e JE b Ba ¥ 3l paS o5 il slo Lo
Aiy) Seki dewgi g Al Cudgase Ly el
Do alides o leud jo 0e5u

5o sledile jlade p (55081 ) Sl -y
P9 o3 5 e Jlade (pieS og o gine
e S 0 5013 b (65,95 9 65, o
4 Joolo STl 4 (pold g S5 4

Sfdes » (5585 iz slaty; S -¥
ls ao je i Jels ol Slio (S g als
Slosine Ay Al olasd 5 mye ey g Slass
555 kat sSlie b (e s i) T o o2
oo fn i LS po 0 56kS 7 AP
S & 65,55 sl gy e 4 Ce—d
ol plas



\f.¥ OMU Al O)Lo.ai’ SY 099 Olﬁ' l@i\) L:A.C‘)j 4.}.).;-\3

&Ll
Ansari MR, Asoudar MA. 2007. The effects of subsoiling on soil physical properties and wheat yield.
Proceedings of the 10th Congress of Soil Sciences of Iran, 22-26 August, Karaj, Iran (In Persian).

Boone FR, Veen DE. 1994. Mechanisms of crop responses to soil compaction. In: Soane BD, Van
Ouwerkerk C. Eds. Soil compaction in crop production, Elsevier, New York, pp. 237-264

Busari MA, Salako FK. 2012. Effect of tillage and poultry manure application on soil infiltration rate
and maize root growth in a sandy Alfisol. Agro-science. Journal of Tropical Agriculture, Food,

Environment and Extension 11:24-31

Dalal RC, Strong WM, Doughton JA, Weston EJ, Mcnamara GT, Cooper JE. 1997. Sustaining
productivity of a Vertisol of Warra Queensland with fertilizers, no-tillage for legumes. 4. Nitrogen
fixation, water use and yield of chickpea. Australian Journal of Experimental Agriculture 37: 667-
676

Davis JG. 1994. Managing plant nutrients for optimum water use efficiency and water conservation.
Advances in Agronomy 53: 85-120

Dumanski J, Peiretti R, Benetis J, McGarry D, Pieri C. 2006. The paradigm of conservation tillage.
Proceedings of World Association of Soil and Water Conservation, FAO, Rome, pp 58—64

EI-Titi A. 2003. Soil tillage in agroecosystems. Soil and Tillage Research 100: 1-14.

Eskandari I, Afzalinia S, Bakhtiari MR, Yavari E. 2009. Investigating the effects of using subsoiler on
some of soil physical properties and wheat yield in rainfed conditions. Final Report 953, Dryland
Agricultural Research Institute, Maragheh, Iran (In Persian)

Eskandari I. 1997. Investigating the effects of using sub-soiler on wheat yield in rainfed conditions.
Final Report 525, Dryland Agricultural Research Institute, Maragheh, Iran (In Persian)

Eskandari 1. 2004. Effects of different tillage and planting methods on soil moisture and seed yield of
chickpea in dryland conditions. Seed and Plant Journal 19(4): 497-511

Fabrizzi KP, Garcia FO, Costab JL, Picone LI. 2005. Soil water dynamics, physical properties and corn
and wheat responses to reduced and no-tillage systems in the southern Pampas of Argentina. Soil
and Tillage Research 81: 57-69.

FAO. 2012. Advancement and impact of conservation agriculture/no-till technology adoption in
Kazakhstan. FAO Information note. Available at
http://www.fao.org/ag/ca/doc/Importance Zero Tillage Northern Kazakhstan.pdf

Francis GS, Knight TL. 1993. Long-term effects of conventional and no-tillage on selected soil
properties and crop yields in Canterbury, New Zealand. Soil and Tillage Research 26: 193-210

Ghahremanian G, Fazlalipour M, Salehi F, Alizadeh Dizj K, Ebadpour A, Pourhaider Ghaffari S,
Ferdowsi R, Pouralibaba HR, Jafarzadeh J, Sediq L, Szaghieh V, Ghiashi R, Dastbari R. 2023.
Investigating the mechanized control of chickpea weeds in Zarein rainfed fields of East Azarbayjan
province. The final report of the research-extension project. Agricultural Education and Promotion
Institute. Registration number 63481, Tehran, Iran (In Persian)

Ghauhan BS, Gill G, Preston C. 2006. Influence of tillage systems on vertical distribution, seeding
recruitment and persistence of rigid rye grass (Lolium rigidum) seed bank. Weed Science 54: 669-
676

Giller KE, Witter E, Corbeels M, Tittonell P. 2009. Conservation agriculture and smallholder farming
in Africa: The heretics’ view. Field Crop Research 114: 14-23.

Hajabbasi MA. 2005. Soil physical properties due to different tillage systems in dryland regions of
Northwestern Iran. Caspian Journal of Environment Sciences 3(2): 89-97.

Heshmati M, Ghaitouri M, Parvizi Y, Yavari I, Pourdad S. 2022. Comparison of the effects of several
protective farming methods on soil characteristics and crop yield in the rainy conditions of Seraroud

\YA



VFoF olal O ojlods IV 090 ol pl o Cely) 4 pld

station, Kermanshah province. Final Report. 63039. Research Institute of Soil Protection and
Watershed Management. Maragheh, Iran (In Persian)

Jensen ES, Hauggaard-Nielsen H. 2003. How can increased use of biological N2 fixation in agriculture
benefit the environment? Plant and Soil 252: 177-186

Johansen C, Saxena NP, Saxena NP. 2003. Introduction. In: Saxena, N.P. (Ed.), Management of
Agricultural Drought. Agronomic and Genetic Options. Science Publishers Inc., Enfield, NH, pp.
vii—ix

Kargas G, Kerkides P, Poulovassilis A. 2012. Infiltration of rain water in semi-arid areas under three
land surface treatments. Soil and Tillage Research 120: 15-24

Khademi AM, Rafiei M, Khademi K, Khorgami A. 2006. Effects of different tillage systems on weed
control in rainfed chickpea fields. The first Iranian weed conference. Mashhad. Iran. (In Persian)

Kurdali F. 1996. Nitrogen and phosphorus assimilation, mobilization and partitioning in rainfed
chickpea (Cicer arietinum L.). Field Crops Research 47: 81-92

Lahmar R. 2010. Adoption of conservation agriculture in Europe: Lessons of the KASSA project. Land
Use Policy 27:4-10

Lal R. 1989. Conservation tillage for sustainable agriculture: tropics vs. temperate environments.
Advances in Agronomy 42: 85-197

Lal R. 1993. Tillage effects on soil degradation, soil resilience, soil quality, and sustainability. Soil and
Tillage Research 27: 1-8

Malhi SS, Lemke R. 2007. Tillage, crop residue and N fertilizer effects on crop yield, nutrient uptake,
soil quality and nitrous oxide gas emissions in a second 4-yr rotation cycle. Soil and Tillage Research
96: 269-283

Martiez E, Fuentes J, Silva P, Valle S, Acevedo E. 2008. Soil physical properties and wheat root growth
as affected by no-tillage and conventional tillage systems in a Mediterranean environment of Chile.
Soil and Tillage Research 99: 232244

Miller PR, McDonald CL, Derksen DA, Waddington J. 2001. The adaptation of seven broadleaf crops
to the semiarid prairie. Candian Journal of Plant Science 81: 29-43

Mohin Khawam M, Asoudar MA, Marzian Ghiathabadi A, Ghasminejad Naini M. 2016. The effect of
different levels of residues, tillage methods and the effect of the presser wheel on the yield of dry
peas. International development conference focusing on agriculture, environment and tourism.
Tabriz, Iran (In Persian)

Pezeshkpour P. 2023. Investigating the effect of different tillage methods on the growth and yield of
chickpeas and lentils in dryland conditions in the innovation base of Lorestan province. Final Report
62601. Dryland Agricultural Research Institute, Maragheh, Iran (In Persian)

Pikul JL, Aase JK. 1995. Infiltration and soil properties as affected by annual cropping in the northern
Great Plains. Agronomy Journal 87: 656—662

Porheidar Ghafari S, Rasaei A, Jafarzadeh J, Abdulahi A, Gahramanian G, Ferdosi R. 2022. The effect
of different tillage methods and herbicides on weeds control of rainfed chickpea and economic
evaluation. Iranian Dryland Agronomy Journal 11(2): 215-234 (In Persian)

Rahimzadeh R, Sharifi Malvajerdi A, Javadi A. 2009. Effect of tillage method on chickpea yield in cold
dryland conditions. Journal of Agricultural Engineering Research 10(3): 57-68

Rahimzadeh R, Valizadeh Osalo G, Golkari S, Siyar R, Zalghi F, Mahdieh M. 2023. Investigating the
effect of conservation agriculture model in improving soil fertility and crop yield in Maragheh dry
conditions. 2023. Final Report 62077. Research Institute of Soil Protection and Watershed
Management, Maragheh, Iran (In Persian)

Rasmussen KJ. 1999. Impact of ploughless soil tillage on yield and soil quality: A Scandinavian review.
Soil and Tillage Research 53: 3—14

AR



\f.¥ OMU Al O)Lo.ai’ SY 099 Olﬁ' l@i\) L:A.C‘)j 4.}.).;-\3

Rathore AL, Pal AR, Sahu KK.1998. Tillage and mulching effects on water use, root growth and yield
of rain fed mustard and chickpea grown after lowland rice. Journal of food and Agriculture 78: 149-
161

Ribeiro MFS, Denardin JE, Bianchini A, Ferreira R, Flores CA, Kliemann HJ, Kochhann RA, Mendes
IC, Miranda GM, Montoya L, Nazareno N, Paz C, Peiretti R, Pillon C N, Scopel E, Skora NF. 2007.
Comprehensive inventory and assessment of existing knowledge on sustainable agriculture in the
Latin American platform of KASSA. In: Lahmar R, Arrue JL, Denardin JE, Gupta RK, Ribeiro MFF,
de Tourdonnet S (eds) Knowledge Assessment and Sharing on Sustainable Agriculture. CIRAD,
Montpellier, p 58.

Riley H, Berresen T, Ekeberg E, Rydberg T. 1994. Trends in reduced tillage research and practice in
Scandinavia. In: M. R. Carter (Ed.), Conservation tillage in temperature agro ecosystems, pp 23—45

Roozbeh M, Niazi J. 2015. Evaluation and comparison of different tillage methods in improving soils
affected by salinity in wheat production. Iranian Journal of Field Crops Research 13(1):140-145 (In
Persian)

Saraei F, Jasmi M, Jozian A, Mirzaei A. 2022. Evaluation of the direct drilling of chickpeas by
conventional method in the dry conditions of Chardol farmers. Final Report 59808. Research Institute
of Soil Protection and Watershed Management, Maragheh, Iran (In Persian)

Saxena MC. 1987. Agronomy of chickpea. In: Saxena, M.C., Singh, K.B. (Eds.), the Chickpea. CAB
International, Wallingford, Oxon, UK, pp 207-232

Shamabadi Z. 2016. Study the effect of conservation tillage on fuel consumption productivity and rain-
fed wheat yield. Iranian Dryland Agronomy Journal 4(1): 17-28 (In Persian)

Shelton DP, Jasca PJ. 2009. Estimating percent residue cover using the line- transect method. University
of Nebraska. http:\ extension. Unl.edu/publications

Shirani H, Hajabbasi MA, Afyuni M, Hemmat A. 2002. Effects of farmyard manure and tillage systems
on soil physical properties and corn yield in central Iran. Soil and Tillage Research 68: 101-108

Shukla MK, Lal RB, Owens L, Unkefer, P. 2003. Land use management impacts on structure and
infiltration characteristics of soils in the north Appalachian region of Ohio. Soil Science 168: 167—
177

Silburn DM, Freebairn DM, Rattray DJ. 2007. Tillage and the environment in sub-tropical Australia—
Tradeoffs and challenges. Soil and Tillage Research 97: 306317

Solhjou AA. 2015. The effect of susoilng on yield of irrigated wheat in different intervals from open
drainage. Journal of Iran Biosystem engineering 46(2): 193-199 (In Persian)

Stalham MA, Allen EJ, Rosenfeld AB, Herry FX. 2007. Effects of soil compaction in potato (Solanum
tuberosum) crops. The Journal of Agricultural. Science 145(4): 295-312.

Su Z, Zhang J, Wu W, Cai D, Lv J, Jiang G. 2007. Effects of conservation tillage practices on winter
wheat water-use efficiency and crop yield onthe Loess Plateau, China. Agricultural Water
Management 87: 307-314

Wang X, Dian-Xiong C, Hoogmoed WB, Oenema O, Perdok UD. 2006. Potential effect of conservation
tillage on sustainable land use: A review of global long-term studies. Pedosphere 16: 587—595

\Ye



VFoF olal O ojlods IV 090 ol pl o Cely) 4 pld

Dryland /
Agricultural ¥

DOI: 10.22092/idaj.2024.365612.429 Resear
\DM(wsz

YV ="

Effect of different methods of tillage on soil compaction, weed density and grain yield of

chickpea
Ahmad Heidari'", Seid Mohsen Seyedan®, Mohammad Khavari Deghan®

1- Department of Agricultural Engineering, Hamadan Agricultural Research and Natural Resource
Center, Agricultural Research, Education and Extension organization (AREEQ), Hamadan, Iran.
2- Department of Economic, Social and Extension Research, Hamadan Agricultural Research and
Natural Resource Center, Agricultural Research, Agricultural Research, Education and Extension
Organization (AREEQ), Hamedan, Iran.

3- Hamedan Machine Barzegar Company, Hamedan, Iran.

EXTENDED ABSTRACT

Introduction: Chickpea is one of the important legumes of dry regions, which can be replaced by
fallow in rotation with wheat. Due to the lack of moisture in the dryland areas and the decrease in soil
fertility due to continuous use of the common method of tillage and not maintining crop residuals, the
use of conservation tillage systems in these areas are important due to the advantages of this method
(preserving soil moisture, reducing soil erosion and increasing soil fertility, preserving the environment,
reducing production costs, etc.). Also, chickpea cultivation is expanding due to the interest in
sustainable agriculture, because when legumes are planted in rotation with other crops, they can reduce
the consumption of nitrogen fertilizers. In addition, legumes can be recommended to restore areas where
the physical and chemical properties of the soil have been deteriorated over years.

Methodology: Six methods of tillage and planting chickpea in wheat residue including Ti- reduced
tillage with conservaion compound tiller (chisel-packer) + planting chickpeas with seed drill, T»-
compound tiller (subsoiler + chisel + roller) + planting chickpeas with seed drill, Ts- no till (plant of
chickpeas with a direct seeder), T4~ Three-level tiller (subsoiler + chisel + roller) + use of a roller
leveling device + planting chickpeas with a seeder, Ts - using a leveling roller + plant of chickpea with
a direct seeder and Ts- the conventional method of the region (broadcasting chickpea by hand + plowing
with a moldboard plow) as control were implemented as a randomized complete block design in three
replications for three years.

Research findings: The results of this experiment showed that the effect of different tillage methods
on the chickpea grain yield and its components were significant (P<0.05). Treatment T3 with an average
grain yield of 608.6 kgha and treatment T, with an average 369.3 kg ha had the highest and lowest
grain yields, respectively. The effect of different tillage methods on weed weight were significant
(P<0.05). Treatments T2, T3z and Ts had the lowest amount of weeds and treatments T and T had the
highest amount of weeds. From the economic point of view, the highest gross value (267784000 Rials
per hectare) and net value (261784000 Rials per hectare) was related to T3 treatment, which shows the
highest value among the examined treatments. Based on the obtained results, direct planting of
chickpeas in wheat residues was recommend for conditions similar to the present experiment.
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