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N K P Soil ocC H EC CEC
(%) (ppm) (ppm) Texture (%) P (ds m?) (Cmol* kg™
0.13 220 8.2 Clay Loam 0.72 7.46 0.41 14
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CEC: Cation Exchangeable Capacity; Ec.: Electrical Conductivity of soil saturation extract
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Table 2. Analysis of variance reflecting the effects of tillage system and cover crop on soil quality indicators and grain yield

Mean squares

Sources of variation Degrees of Organic Basal Released carbon S
freedom S Phosphorus Phosphatase Proteases Grain yield
carbon respiration to total carbon
Block 2 0.031™ 0.001 " 0.003" 8.38™ 235 ™ 0.0016™ 1241 ™
Tillage 2 0.176™ 0.056™ 0.156™ 55.38™ 5843™ 0.058™ 20031™
Cover crop 1 0.073™ 0.066™ 0.22™ 156™ 1713.27" 0.0053™ 31250™
Tillage x Cover crop 2 0.02™ 0.00082 ™ 0.051™ 0.055" 588™ 0.0000055 "™ 1809 ™
Error 10 0.002 0.0013 0.007 0.388 42.5 0.00025 821

('ns: Not significant, * Significant at P < 0.05, ** Significant at P < 0.01) .ao,0 ) gmhaw ;o s cxe ™ cao,0 8 mlaw ;0 o xe * (5 o ma pae NS

(VA=aigos 3lass) (g oL 3 (55,951 ilisio 5Lyl 1Sl o' S (3255 1 i 53 00id By (58 o 9 Lisd o 3T o JIT 12,5 aSiloo (39031 ¥ Jgor
Table 3. Mean test on organic carbon, Phosphatase activity and Released carbon to total carbon in effect of tillage systems and cover crop (n=18)

Tillage and Cover Crop

Maen

Organic carbon

Released carbon in respiration to

Phosphatase activity total carbon

No-Tillage with Cover crop (NT-C1) 0.84° 173.27¢ 0.52
Minimum Tillage with Cover crop (MT-C1) 1.042 232.7¢ 0.55%
Conventional Tillage with Cover crop (CT-C1) 0.59¢ 156.9% 0.40¢
No-Tillage without Cover crop (NT-CO) 0.62¢ 167.1% 0.40¢
Minimum Tillage without Cover crop (MT-CO0) 0.7® 191.07° 0.44b
Conventional Tillage without Cover crop (CT-CO0) 0.46¢ 145.45¢ 0.34°¢
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Table 4. Effect of tillage systems and cover crop on basal respiration, phosphorus proteases activity and grain yield

(n=18)
Basal respiration  Phosphorus Proteases activity Grain yield
Tillage and Cover Crop (mgCO; dwt.week?) (mg kgl) (Mg gdwt.h?) (g m?)
Mean Mean Mean Mean
No-Tillage (NT) 0.15b 20.16° 0.43° 144.3
Minimum Tillage (MT) 0.22 242 0.482 259.32
Conventional tillage(CT) 0.07¢ 18°¢ 0.29¢ 192¢
Cover crop (C1) 0.192 23.6% 0.42 240.22
No cover crop (C0) 0.1° 17.7° 0.37° 156.8°

Al e glas 98B B V. gyl by 5o g o 50 s B> o JBlas 6l sla Sl
Means with at least one similar letter in each column are not significantly different at 5% probability level.
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Table 5. Simple correlation coefficient between some soil characteristics and grain yield (n=18)

Organic

Respiration Phosphorus ~ Phosphatase Protease Grain yield
carbon
Organic
1
carbon
Respiration 0.83" 1
Phosphorus *0.92 *0.92 1
Phosphatase 0.98" 0.83" 0.93™ 1
Protease 0.83" 0.81" 0.91™ 0.85" 1
Grain yield 0.90" 0.85" "0.91 0.85" 0.76 1

Qo , O mh jo I pme Faas o ) mhaw (o s ke T g lo gixe pae NS
(ns: Not significant, ** Significant at 1% probability level, * Significant at 5% probability level
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Short-term Effects of Conservation Tillage and Canola Cover Crop on
Selected Biological Indicators of Soil Quality and Sunflower Yield in
Dastjerd, Hamedan
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Abstract

Assessing biological indicators of soil quality is crucial to evaluation of ecological sustainability of
agroecosystem. This study aimed at assessing the effects of four years of different tillage practices (no
tillage, minimum tillage and conventional tillage) with and without canola cover crop on selected
biological indicators of soil quality and sunflower yield in Dastjerd, Hamedan. A randomized
complete block design with factorial arrangement and three replications was conducted. All the
measured properties, including soil organic carbon, available P, basal microbial respiration, protease
and phosphatase activity and sunflower seed yield were significantly (P<0.01) affected by tillage and
cover crop treatments. The interaction of tillagexcover crop was only significant for soil organic
carbon and phosphatase activity (P<0.01). In minimum tillage+cover crop, the organic carbon content
and microbial respiration were 2.5 and 1.5 times higher than conventional tillage+no cover crop
(control); this increase was observed for the rest of indices as well (available P 80%, phosphatase
activity 59%, protease 84% and sunflower seeds yield 34%). Next to minimum tillage+cover crop
treatment, the highest amount of soil quality indicators and seed yield were measured in no
tillage+cover crop. Minimum tillage+cover crop treatment increased organic matter stocks, soil
biological activity and the sunflower seed yield.
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