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Introduction

Soil protection against water and wind erosion is of great importance. Since most soils of arid and semi-arid
regions of Iran are poor in organic matter and continuous use of conventional tillage (moldboard plow) has
increased the severity of soil organic matter depletion and degradation of soil structure. Therefore replacing
conventional tillage with conservation tillage (reduced tillage and no tillage) is needed to improve soil structure
and increase soil organic matter. Due to the increasing population growth and the limitation of arable land, it is
necessary to remove the fallow year in dryland. Legumes are crops that can be in rotation with wheat.

Materials and Methods

This study was conducted to evaluate the effect of crop rotation and different tillage systems on rain-fed
wheat farming in Kaboudarahang Township during 2012-2014. The experiment was conducted as split-plot in a
randomized complete block design with three replications. In this study, different crop rotations including
fallow-wheat rotation, and chickpea-wheat rotation as main plots and different tillage systems including
conventional tillage (moldboard plow + power harrow), conservation tillage (chisel plow equipped with roller),
conservation tillage (sweep plow equipped with roller) and direct drilling were investigated as subplots.

In the economic evaluation of this project, the economic impacts of the treatments were analyzed using the
partial budgeting method and the cost-benefit ratio. For this purpose, the difference between treatments income
and cost compared with control treatment has been calculated and compared. The differences in the benefits of
the treatments are due to the different yields of wheat.

Results and Discussion
Results showed:

1- The highest wheat yield in the first and second years of the study was 605.3 and 2135.1 kg ha™,
respectively in rotation of fallow wheat.

2- In the first year, the highest wheat yield (690.7 kg ha™) was related to direct planting (no tillage), but in the
second year, the highest yield (2268.6 kg ha™) was related to conservation tillage (sweep blades + roller).

3- In the first and second year, the highest value of treatment was related to direct planting and conservation
tillage (sweep tiller + roller), respectively.

4- In the chickpea-wheat rotation, the highest net income in the first and second year was related to direct
planting and conservation tillage (sweep + roller), respectively. Thebenefit-cost ratio in the conservation tillage
(sweep + roller) (second year) and direct drilling (first year) methods shows that for each rial of expenses, 5.7
and 2.8 rials can be earned respectively. Therefore, economically, these tillage treatments are superior to the
control treatment (conventional cultivation).

5- In the wheat rotation, the highest net income in the first and second year was related to direct planting and
conservation tillage (sweep + roller), respectively. The benefit-cost ratio in the conservation tillage (sweep +
roller) (second year) and direct drilling (first year) methods shows that for each rial of expenses, 4.2 and 1.3
rials can be earned respectively. Therefore, it is economically justified and these tillage treatments are superior to
the control treatment (conventional tillage).
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Conclusion

The results of this study showed that in the first and second years, economically the direct method and the
conservation tillage treatment (sweep blades + roller) were superior to the conventional method, respectively.
Therefore, conservation tillage methods can be replaced by the conventional method (plowing with moldboard
plow) in dryland farming. Also, in dry years, direct cultivation (no tillage) is a good and economical method.
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P 7257 477.1° 2085.3° 1281.2°

Chickpea-wheat

5 Y ey SOl clasals din g0l Al o )lol glés ditan SLSs slacd sl 4 gt o sl
The numbers of each column having the same letters do not differ statistically based on Duncan's multiple range tests at the 1% level.
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Table 5- Average wheat yield in different tillage methods

&1y > Slos
S90S B g, Grain yield (kg.ha™)

Tillage method Jol Jw 295 J eSbe

First year Second year Average

()1”915‘“" 0,5 52 52138) powye (55,9515 5524 © 21351 ® 1343.8 ®

Conventional tillage (Moldboard plow+Power harrow)

Conservation tiller (Chisel blade+Roller)
Conservation tiller (Sweep blade+Roller)

(53295 Gp) s 028 690.7 ° 1964.8 1327.7%

Dirct drill (no-till)

)5 Y e p3 Sl (glaals Wiz 905l Wl (6ylel gls did LSS slach > (gl 45 gnw pa dlael
The numbers of each column having the same letters do not differ statistically based on Duncan's multiple range tests at the 1% level.
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Table 6- Interactions of crop rotation and tillage methods on wheat yield

&y 3 Slos
<Ely; gl 83995 g, Grain yield (kg.ha™)
Crop rotation Tillage method Jol J 295 Jw eibe
First year Second year Average
Conventional tillage (Moldboard plow+Power harrow)
pas— il Conservation tiller (Chisel blade+Roller)
Fallow-wheat (Sae + @leany 455k Jj oplgl) bl s 595 de 2405.3 1500.2 2
Conservation tiller (Sweep blade+Roller)
(99 SE Og) pefis 028 652.7 ¢ 1965.7 ® 1309.2 ®°
Dirct drill (no-till)
()“‘”9&"“ +)L\".b)§)‘~' L)‘m]ﬂf) [ adad (5).)5‘55 393 g 2304 ab 1348.7 abc
Conventional tillage (Moldboard plow+Power harrow)
pAS 3955 Conservation tiller (Chisel blade+Roller)
Chickpea-wheat (Sale + djl‘éd:?d'ﬁ 445 L i 02lgl) bl 5,051 447 2061.7 ® 12543
Conservation tiller (Sweep blade+Roller)
(552955 0] etne 035 617 ¢ 20067 135687

Dirct drill (no-till)
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The numbers of each column having the same letters do not differ statistically based on Duncan's multiple range tests at the 1% level.
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Table 7- Benefits and costs of wheat in different tillage systems

3 ZuilS g (65,95 a3
. B Sl Sl 9 8109 238
il 3,5des oAU o) Cost of tillage and
SNC TN Grain yield (kg.ha™) (1000 gur;lsss \@I ltictare) planting
29925 %95 P (1000 Rials per hectare)
Tillage method > Jl > Jls
Jg! Jbs Py Jlo Js! Jw it ol Jw #9
First year Second year  First year Second First year Second
year year
(sl 51,5 5 (2155) pgesyo (55,955
Conventional tillage (moldboard 552.4 2135.1 7018 27126 2400 2400
plow+power harrow)
(LSl + (o8 az) (olio 5951 612 1902.3 7775 24169 1200 1200
Conservation tiller (chisel blade+roller)
(Sele + gleconsy eig) blao 5,y 5 540.3 2268.6 6865 28823 1200 1200
Conservation tiller (sweep blade+roller)
(5329SE 92) pofins 025 690.7 1964.8 8775 24963 800 800

Dirct drill(no-till)
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Table 8- Benefits and costs of different tillage systems in chickpea-wheat rotation

SABL 5;)! JS e oAl 35 Wiy 32 &y @dlio Comud
Gross value Total cost Net value The ratio of benefits
N T (1000 Rials per (1000 Rials per (1000 Rials per to costs
f'l)l” ‘;:93 hectare) hectare) hectare)
i m
age metho Joldbe e dlw  Jolde el Jolde el Joldle e Jlw
First Second First Second First Second First Second
year year year year year year year year
13,5 52 (l55) poesye 5555
(gl 15018 35126 7700 7700 7318 27426 1.9 46
Conventional tillage (Moldboard
plow+Power harrow)
(Sle + ald asg) blas ;0S5
blade+Roller)
(Sale + (gl ai) (Al 5,y
Conservation tiller (Sweep 14865 36823 6500 6500 8365 30323 1.8 5.7
blade+Roller)
(529 5B () s 8 16775 32963 6100 6100 10675 26863 2.8 5.4

Dirct drill (no-till)
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Table 9- Changes in benefits and costs of tillage systems compared to conventional cultivation in chickpea-wheat
rotation

‘_,p.n;u uf}},! Ol s
.. Gross value changes
$309SB wg, 9

(1000 Rials per hectare)

A 3] Slyeis
Net value changes
(1000 Rials per hectare)

J5 a5 Ol ks
Total cost changes
(1000 Rials per hectare)

Tillage method

Jol J 95 Jw Jol JWo TENL™ Jol Jl £9d Jlo
First year  Second year First year Second year First year Second year
)15 5 21g8) powpe (5595
Conventional tillage (Moldboard
plow+Power harrow)
(Sl + Lald aig) blas 5056
Conservation tiller (Chisel 757 -2957 -1200 -1200 1957 -1757
blade+Roller)
(Sale + (gjleensy aig) (bl s
Conservation tiller (Sweep -153 1697 -1200 -1200 1047 2897
blade+Roller)
et 1757 2163 1600 1600 3357 563

Dirct drill (no-till)
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