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Table 1- Selected soil properties of the experimental field prior at the beginning of the study (before beginning of the 2015
growing season)

Total N Available K Available P SBocdl S omss SB STy EC CEC
(%0) (ppm) (ppm) Soil Textur  OC (%) pH (dsm?)  mol (p*) kg
0.13 220 8.2 Clay Loan 0.72 7.46 0.41 14

ST oS 10C (S gLl oylas Syl culan (EC ¢ 3gslS Jols e yls :CEC
CEC: Cation Exchangeable Capacity, Ec.: Electrical Conductivity of soil saturation extract, OC: Organic Carbon
iy Juad Job p3 Gialojl Joe (silp 9 Of Sluogad —F Joua
Table 2- Weather patterns during the growing season
Ay il AV (p)9,9 AV g, RARRIRPES Ay Lo Ay slye AV 590y
Mar. 2014 Apr. 2014 May 2014 Jun. 2014 Jul. 2014 Aug. 2014 Sep. 2014
S sl 45 6.1 37 7.4 117 112 6.9

Min. Temp. (°C)

e led 19.7 25.3 304 36.9 38.8 39.1 34.6

Max. Temp. (°C)

$.35,b
S urik 46.3 139 273 0.4 0.3 0.2 0

Total rainfall (mm)

(WWAV=AYAY) ol oolislgn olojlo
Iran Meteorological Organization (2013-2014)
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Table 3- Analysis of variance for the effect of tillage and cover crop on soil properties

Mean of squares I EVRURENL W
il 4 ; . .
Ol gl af oS g el O39S
Source of variations Organic carbon  Phosphorus  Potassium  Nitrogen
ok 2 352" 8.40 356.22  0.0042”
Block
“5{'”“% 2 18.82" 55.407  23409.05™ 0.1335"
Tillage
ey, ol 1 8.41™ 156.05™ 74755  0.0117"
Cover crop
sy, ol 2 1,68 006™  137.72"  0.0007"
Tillage x Cover crop
las
10 0.22 0.39 76.50 0.0001
Error
e - 5.80 3.00 175 0.62
CV (%)

Ao N pdaw (3 Iy gxe yls e i NS
(ns: non significant, ** significant at P <0.01)
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Table 4- Mean comparisons for the effect of different tillage systems and cover crops on soil organic carbon, soil nitrogen and
anthodium diameter and number of grain per anthodium of sunflower

e ol o o e S S ensS 03954 Geb yhad Geb 5> ils Sl
gl O 9 S50 . - - . . A
Till d Organic carbon Nitrogen Anthodium diameter ~ Grain number anthodium
illage and cover crop (9.kg D) (g.kg) (cm) 1
sibgy olS 90 (85595 (y9s . ) y .
No-tillage without cover crop 6.2 151 16.6 527
(NTxNC)
by olS L (65,985 (90 ) A X X
No-tillage with cover crop 8.4 1.64 22.4 951
(NTxUC)
gy olS 9 Bl (g5, 0 . g o
Minimum tillage without cover crop 7 1.56 15 602
(MTxNC)
by oS L Jolas (65,08 . . . .
Minimum tillage with cover crop 104 172 27 1085
(MTxUC)
gy olS (g powsye 85y S
Conventional tillage without cover 4.6° 1.35" 12¢ 420f
crop
(CT*NC)
gy oS L pgusyo (5)y9 S5
5.9° 1.42° 18° 831°

Conventional tillage with cover crop
(CTxUC)

) oy iy Jlein] o 53 (g5l sine SN LSD g0l ol 3 asdllas 5y90 i i jI S jiitio gy gyl &S oo Soboo
Means within a column followed by the same letter are not significantly different according to LSD test (p<0.05).
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Table 5- Analysis of variance for the effect of tillage and cover crop on sunflower agronomic properties
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Mean of squares
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R oNPH PRGN ‘;y’w ’ ~|M Gib 2 o 3lass Gib S i s
Source of é f i ‘”_ > ® ° Number of grain per Anthodium v a ] “’9"_”’
variations : Unfilled Grain anthodoium diameter Grain Biological
grain weight yield yield

)',’“ . 2 57" 02" 0.1" 24.9™ 1241 1284.7™

Replication
SipsSk o o o o o o
’ 2 137.6 3.3 32.2 36.6 20031 184089.05
Tillage
s oS 1 29.4" 09" 765" 386.6™ 31250™ 46309.4™

Cover crop
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by 2 56" 0.007™ 05~ 6.9” 1809 " 3038.4"™

Tillage x Cover
crop
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10 15 0.02 0.7 0.7 821.1 1549.2
Error
(123) Sl s - 57 2.1 6.2 41 14.4 43

(%) CV

Sy ) Jlois! o 40 Iy gixe - b gine £ NS
ns: not significant, **: significant at 1% probability level
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Table 6- Mean test on soil phosphorus, soil potassium, sunflower unfilled grain, weight of 100 grains, grain yield and
biological yield in effect of tillage systems and cover crop (n=18)
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Phosphorus Potassium  Unfilled grain  100-Grain weight  Grain yield Biological yield
(mgkgh)  (mg.kg™?) (%) (©) (g.m-?) (g.m?)
S
Tillage
SipSB Ge
No-Tillage 20.16" 5317 10.5° 8.0 192.0° 986.8"
(NT)
Sl (55,55
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Cover crop
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With cover crop 23.6% 506° 10.0b 7.8° 240.2° 966.0%
(Uc
sibyy ol g
No cover crop 17.7b 4—90b 13.6% 6.3b 156.8b 864.5b
(NC)
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Means within a column followed by the same letter are not significantly different according to LSD test (p<0.05).
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Introduction

Suitable tillage methods and planting cover crops are such factors in sustainable agricultural systems, which
play an important role in the sustainability of agricultural production systems. The benefits cover crop can be
referred improvement of soil fertility, chemical properties of soil, increasing of soil organic matter and
biodiversity and finally increasing of crop yields.

Materials and Methods

This study was conducted at Agricultural Research Station of Bu-Ali Sina University in Dastjerd village near
the city of Hamadan located in the west of Iran during 2015 growing season. A factorial layout based on a
randomized complete block design with three levels of tillage practices (no-tillage (NT), minimum tillage (MT)
and conventional tillage (CT)) and two levels of cover crops (with (UC) and without (NC) canola as a cover
crop) was conducted. Treatments were replicated in three times. After harvesting main crop (sunflower), selected
soil quality indicators including organic carbon, total nitrogen, available phosphorus and available potassium
were measured. In addition, yield components of sunflower including percentage of unfilled grain, grain weight,
number of grain per anthodium, anthodium diameter, grain and biological yields were measured at the end of the
season. The data were analyzed by SAS software. Means were compared using Duncan's Multiple Range test at
P<0.05.

Results and Discussion

The results indicated that organic carbon and macronutrients (NPK) of soil were the highest in MT x UC
treatment. After the minimum tillage treatment, the highest amounts of soil quality indicators were measured in
the treatment of non-tillage treatment and presence of cover crop. MTxUC treatment with 1.04% organic carbon
was significantly higher than other treatments and the lowest organic carbon (0.56%) was measured in
conventional tillage treatment without using cover crop. The highest amount of macro-nutrients (nitrogen
(0.16%), phosphorus (24 mg kg™) and potassium 430 (mg kg™) were revealed at the MT x UC treatment. In
comparison with the conventional tillage, the minimum tillage treatment increased sunflower grain weight by
about 18%. NC treatment reduced sunflower grain weight by 19% compared to UC treatment (using cover crop).
The maximum anthodium diameter (27 cm) was achieved at MTxUC treatment, while this treatment resulted in
an increase of 55.5% in anthodium diameter compared to CTxNC treatment. The number of grain per anthodium
was not significantly different between the two treatments of MTxUC and NTxUC. Minimum tillage compared
to conventional tillage significantly increased sunflower grain yield. Sunflower grain yield was decreased b}/
53% in non-using cover crop treatment compared to UC treatment (using cover crop). The highest (1043.3 g m™)
and the lowest (715.6 g m™) biological yield of sunflower were obtained in minimum tillage and conventional
tillage treatments, respectively. Between cover crop treatments, sunflower biological yield in NC treatment was
10.5% lower than UC treatment. Minimum tillage with the conservation of residue helps to protect the soil
surface and increases soil quality. Therefore, conservation tillage is one of the new methods for optimum soil use
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as the most important supply of food sources and can play an important role in increasing farm productivity.

Conclusions

In summary, the results suggested that the highest and the lowest sunflower yields were belonged to MTxUC
and CTxNC treatments, respectively. In justifying these results, it can be said that planting cover crops,
especially when combined with conservation tillage systems, improves soil organic matter and soil nutrient
elements and increases sunflower yield.
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