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Effect of conservation agriculture on soil properties and sesame yield in
the sesame-wheat rotation
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Table 1. Soil physico-chemical properties at the studied site

GO o ke OhsE A el TS sl SIS ppaber s Sl
Depth Sand Clay Silt (ppm) (ppm) (ppm) Organic Acidity Electrical S gl Soil

(cm) (%) (%) (%)

pH conductivity Soil bulk  texture
(dS/m) density (g/cm®)

0-10 46 18 36 0.07 392 2334
10-20 49 18 33 0.05 278 16.6

7.6 1.22 1.40 Loamy
7.8 0.86 1.44 Loamy
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Table 2. Chemical fertilizers applied to the treatments in different years of the experiment
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Potash Phosphate Urea Year
(kg/ha) (kg/ha) (kg/ha)
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100 150 400 =
First year
Ju
50 100 400 0
Second year
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50 100 400 £
Third year
> Jl
50 100 400 e
Fourth year
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Table 3. Variance analysis for soil moisture content

f"‘:’:cb stbT 4> > d‘g‘JLw C}: dl.w C).w JLw (JLC? JL.«:
Sources of variation Degree of freedom First Second Third  Forth year
year year year
ES 3 0.06™ Lim 0.4 0.45"
Replication
Sd 4 14.2™ 3.1" 21" 1.6™
Treatment
o 12 25.4 7.9 1.03 1.14
Error
Ok o 9.3 6.0 2.2 2.7

Coefficient of variation

Bl o TN el 53 513 e (M 50 e 53 13 e SISl s (I pde odians OUS 5 4 ** % ns

ns, *, and ** represent non-significance, significance at 0.05 and 0.01 probability levels,

respectively.
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Table 4. Mean comparison for soil moisture content as affected by different tillage methods
s Jsl b ¢33 Jlo oy Jlv poler JL oSils
Treatment First year Second Third year Forth year Average
year
T, 16.1% 12.0° 13.2° 11.5% 13.2¢
T, 18.02 13.6* 14.22 11.72 14.4%
T3 15.00¢ 13.2% 14.02 12.0% 13.6°
T4 16.0% 14.32 13.1° 10.4¢ 13.4°
Ts 12.9¢ 14.0* 12.5¢ 11.1° 12.6¢

ERTA leclwﬁbﬁbg\u\;.u?by,'T,]as,'luﬁyw,l;@ugm;lcxa.umou;owﬁ,;afu.»g;,f

sl

Similar letter(s) in each column indicate no significant difference between means based on

Dunan's multiple range test at 0.05 probability level.
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Table 5. Variance analysis for soil bulk density

e
T 550 s
@3l; Pt'}ﬂ': “:;l Jsl Jle 035 dLo o3 Jo el L
5 ol Degree riorfo the First year Second year Third year  Forth year
e of experiment
Sources of freedom
variation Gos Ges Ges Gas Gos Gee G Gee e Ges
Depth  Depth  Depth  Depth  Depth  Depth Depth Depth Depth Depth
(cm) (cm) (cm) (cm) (cm) (ecm) (cm) (cm) (cm) (cm)
0-10  10-20  0-10 10-20  0-10 10-20  0-10 10-20 0-10 10-20
|
)_Js_ 0.001™ 0.004™ 0.005™ 0.004™ 0.001™ 0.003™ 0.0004"0.002"°0.002"0.002 ™
Replication
(W4
o 4 0.003"  0.003™  0.003™ 0.013™  0.016°  0.001™ 0.0011"0.004"0.002"0.002"
Treatment
s
E 12 0.009 0.005 0.004 0.007 0.004 0.004  0.0024 0.003 0.001 0.001
rror

AEL 0 T el 53 5l3 e I 5 513 s M pde ains OUS 5 * 41S

ns and * represent non-significance and significance at 0.05 probability level, respectively.
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Table 6. Mean comparison for soil bulk density (g/cm?) as affected by different tillage methods

Sled Jdsldl ps> Jlu o Jo poler Ju oS
Treatment First year Second year Third year Forth year Average
Depth  Depth Depth  Depth Depth Depth Depth Depth Depth Depth
em) (em)  (em) (em) (em) (cm) (cm) (em) (cm) (cm)
0-10  10-20 0-10 10-20 0-10 1020 0-10 10-20 0-10 10-20
T, 1.38*  1.50* 1.20° 1.39*  1.36* 1.42* 1.36* 1.43* 1.33* 1.44°
T 1.39* 143 1.28%  1.36° 1.39% 1.44° 138 1.47*° 136* 143°
T; 1.37¢ 1.38 1.29% 1.39*  1.40* 1.48 1.39* 147* 136* 143
T4 1.40°  1.42° 1.29% 1.39*  1.36* 1.42* 1.37* 1.44* 136* 1.422
Ts 1.32¢ 1.34* 1.36* 1.41*  1.37* 1.47* 141* 148 137* 143

L;«1'/'0 ka‘ch.ﬂ)édgibdlw‘:uu%-bijJEjj|LAQ;QL_?A&_:.:JBLS&JJ)L‘::'-‘CULGoM:[)LﬁJ()}L»JA):QLLAJ}J:-

A5l

Similar letter(s) in each column indicate no significant difference between means based on
Dunan's multiple range test at 0.05 probability level.
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Table 7. Variance analysis for soil water cumulative infiltration and infiltration rate

S a3 Jsl Jle e dle poler Jl
Sources of ssl3T First year Second year Third year Forth year
variation
Degree
of
freedo
m
e 358 358 L g e 358 358 e e 358 S5 e s 358 S5 e
Cumulativ Infiltratio Cumulativ Infiltratio Cumulativ Infiltratio Cumulativ Infiltratio
e n rate e n rate e n rate e n rate
infiltration ~ (mm/min)  infiltration  (mm/min) infiltration  (mm/min) infiltration  (mm/min)
(cm) (cm) (cm) (cm)
kY 3 177 0.008 " 2.87m 0.13m 5.44ms 0.024 s 3.66™ 0.017"
Replicatio
n
S 4 377" 0.170™ 31.08" 0.137° 40.71" 0.182° 439" 0.02"
Treatment
(IS 12 39 0.017 8.82 0.04 8.28 0.037 7.09 0.032
Error

Bl o TN el 53 l3 e (M| 570 i 53 ls gan IV ¢l gan IV pds odias O 5 o ¥* % ng

ns, *, and ** represent non-significance, significance at 0.05 and 0.01 probability levels,

respectively.
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Table 8. Mean comparison for soil water cumulative infiltration (cm) and infiltration rate (mm/min) as

affected by
different tillage methods
s Jol Jle £2° Ju £ Ju ptﬁ Ju
Treatment First year Second year Third year Forth year

e S8 358 S e (e S5 SpE S (e 358 D08 S (rexd S50 358 e e

Cumulative Infiltration Cumulative Infiltration Cumulative Infiltration Cumulative Infiltration

infiltration rate infiltration rate infiltration rate infiltration rate

(cm) (mm/min) (cm) (mm/min) (cm) (mm/min) (cm) (mm/min)

T 11.2b 0.75% 21.0% 1.40% 13.1b¢ 0.87° 5.1# 0.342
T> 9.6 0.80° 21.3% 1.42% 13.3b% 0.89%¢ 6.0° 0.40*
T3 10.5° 0.70° 14.3b 0.95° 9.7° 0.64¢ 6.6° 0.442
Ty 9.1° 0.60° 16.0° 1.07° 14.9% 1.00% 8.02 0.532
Ts 16.7% 1.112 25.92 1.732 18.92 1.232 6.82 0.452

R dla::-‘c]dm)}dglb‘s\4.'.&\:&{Q}AJTJEJ}‘LAJ.&L:AOﬁ)‘}@;‘))ﬁﬁ-lcu\&nMAOLﬁJOPﬁ)AQU&AJ)J’-

A5l

Similar letter(s) in each column indicate no significant difference between means based on Dunan's

multiple range test at 0.05 probability level.
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Table 9. Variance analysis for soil organic carbon as affected by different tillage methods

S cha T HESE Jsl Jle SlesT ol
Sources of variation Degree of freedom First year End of study
Depth Depth Depth Depth
(cm) (cm) (cm) (cm)
0-10 10-20 0-10 10-20
RS 3 0.002" 0.003 " 0.03m™ 0.07"
Replication
Shs 3 0.02" 0.005™ 0.27" 0.06"
Treatment
o 12 0.07 0.05 0.5 0.18
Error

AL o TN el 53 5la e M| 57D e 53 13 s M (l3 gan SV e adians OS5 *E ¥ ns

ns, *, and ** represent non-significance, significance at 0.05 and 0.01 probability levels,

respectively.
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Table 10. Mean comparison for soil organic carbon as affected by different tillage methods

B oAbl el
Treatment End of study
G G G G
Depth Depth Depth Depth
(cm) (cm) (cm) (cm)
0-10 10-20 0-10 10-20
T 0.41° 0.38° 0.87° 0.72*
T 0.43° 0.44* 1.19# 0.79*
T; 0.48% 0.35° 0.86° 0.67*
T, 0.59* 0.392 0.68 0.73%
Ts 0.42° 0.35° 0.50¢ 0.47°

A JWICE,»J;Qleslulav%Q}A}ijjj‘u@épw)b@ag}w\(& odias OLiS O gty alin oy >~

AL

Similar letter(s) in each column indicate no significant difference between means based on

Dunan's multiple range test at 0.05 probability level.
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Table 11. Variance analysis for emitted carbon dioxide by different tillage methods

i s 33T a5 Slay o ke JIRFAY
Sources of variation  Degree of freedom Mean squares F value
S 3 145.7 1.73"s
Replication
Sles 4 422.0 5.02"
Treatment
Lo 12 84.1
Error

J\..&b g;"/b c]a.u BE )‘)@&ﬂ o E) )‘:6."“ oM | {-\; oy Olis s_,.:]j'i 4 * s 1S

ns and * represent non-significance and significance at 0.05 probability level, respectively.
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Table 12. Mean comparison for emitted carbon dioxide by different tillage methods

s odd deliate oSS (6
Treatment Emitted carbon dioxide
(mg Coy/m?.hr)
T, 117.2b
T> 134.22
Ts 132.4
T, 137.8%
Ts 145.22

AL JL.:»\c]a.aJ;Qng;tglul:.,\.‘eQy}T#}‘bﬁ@mﬂ:@nQMlC&owaowopﬁjaquﬁ;})?

A5

Similar letter(s) in each column indicate no significant difference between means based on Dunan's

multiple range test at 0.05 probability level.
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Table 13. Variance analysis for sesame yield

J:.:c'(r' CLA 63“)"' 4> d)‘ JL.N r)b JL» (h).w JL.« (‘)Lﬁ JL»
Sources of Degree of First year Second year Third year Forth year
variation freedom
kY 3 28221 83422 351451 50453
Replication
Shess 4 22882" 145057* 155003 ™ 284775%
Treatment
o 12 1069512 707406 5665433 1540094
Error

ALEL 0 0 rla 53 513 gan M 5 13 Gan N e adians OLLS sS4 408

ns and * represent non-significance and significance at 0.05 probability level,

respectively.
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Table 14. Mean comparison for sesame yield as affectd by different tillage methods

Treatment  First year Second year Third year Fourth year Average
Shs yield yield yield yield yield
dsldlos Shee 55 Jlus Shae e dls e piler s Shee 5 Sl S0
(kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha)
T 1451* 1662* 1562* 1300% 1494°
T, 1371* 1418% 1762* 1125° 1419°
T 1480* 14012 1825¢% 11492 1464°
T4 1321* 1154° 2011* 1059° 1386°
Ts 1313 1269 2045° 1721° 1587°
/0 Jlea| cla,»); Sl (gl asals dio 403 L5 5 Lmu,f..k:n Ot ols g OB pide olkias B O g a5 ailie o~
b

Similar letter(s) in each column indicate no significant difference between means based on
Dunan's multiple range test at 0.05 probability level.
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Introduction: Conservation tillage methods offer considerable advantages
compared to the conventional tillage; therefore, these tillage methods are widely
disseminated throughout the world. Conservation tillage affects soil properties,
environment, and crop yield. Results of research studies show that conservation
tillage saves water in wheat production compared to the conventional tillage
(Erenstein & Laxmi, 2008). Conservation tillage also increases soil organic
carbon (Madejon et al., 2009) and sesame yield (Uzun et al., 2012) as compared
to the conventional tillage. This study was performed to evaluate the effects of
conservation tillage practices on soil properties and sesame yield in sesame-wheat
crop rotation under hot climatic condition of Fars province.

Materials and Methods: The study was conducted using a randomized
complete block experimental design with five treatments and four replications in
Fars province from 2010 to 2013. Treatments included; 1) reduced tillage (T)),
2) wheat and sesame direct seeding (T,), 3) sesame direct seeding for four years,
wheat direct seeding for the first two years and the fourth year, and conventional
planting in the third year (T,), 4) wheat direct seeding for four years, sesame direct
seeding for the first two years and the fourth year, and conventional planting in the
third year (T,), and 5) conventional tillage (T,). Soil bulk density was measured
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at two soil depths including 0 to 10 and 10 to 20 cm using core samplers. Soil
moisture content was measured using TDR at the soil depth of 0 to 20 cm. Soil
water cumulative infiltration and infiltration rate were determined using double
ring method. Soil organic carbon was measured by analyzing mixed soil samples
in laboratory, and carbon dioxide emission from the soil was determined in the
field using Anderson method. Sesame yield was calculated by harvesting 10 m?
area of each experimental plot. Collected data were analyzed using SAS software
and Duncan’s multiple range test was used to compare the treatments means.

Results and Discussion: Results of this research indicated that tillage methods
had significant effect on soil moisture content so that the maximum soil moisture
content obtained from the no-till method and the conventional tillage gave the
lowest soil moisture content. Tillage methods had no significant effect on soil bulk
density; therefore, conservation tillage methods did not considerably increase
soil compaction. Results also showed that soil water cumulative infiltration and
infiltration rate were affected by tillage methods in such a way that conservation
tillage practices decreased soil water infiltration rate compared to the conventional
tillage. Conservation tillage methods also increased soil organic carbon and
decreased carbon dioxide emission from the soil as compared to the conventional
tillage. Meanwhile, conservation tillage methods did not significantly decrease
sesame yield relative to the conventional tillage. Different soil tillage methods in
the first and third years of the experiment did not significantly affect sesame yield
and therefore all the sesame yield means fell into the same statistical category.
During these years, conservation tillage produced yields which were either close
to or sometimes more than those of conventional tillage, indicating that sesame has
developed an adaptation to conversation tillage practices. In the second and fourth
years, significant differences were observed among soil tillage practices in terms
of sesame yield where the reduced tillage produced the highest sesame yield in the
second year, which had a significant difference from the yield obtained from direct
wheat seeding and conventional sesame planting in the third year (T4), which had
given the lowest yield of sesame.

Conclusions: The results showed that conservation tillage methods increased
soil moisture retention (at most 50%) and soil organic carbon (138%) relative to
the conventional tillage. Soil bulk density was not affected by tillage methods,
while conservation tillage methods reduced soil water cumulative infiltration and
infiltration rate compared to the conventional tillage by at most 33%. Conservation
tillage methods reduced carbon dioxide emission from the soil by 19%. Meanwhile,
conservation tillage methods did not reduce sesame yield compared to conventional
methods.
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