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Table 1. Physical and chemical characteristics of experimental field soil before experiment
conduction (soil depth 0-30 cm)
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Figure 1. Cover crops dry weigh at returning stage of cover crops to the soil (g m?).
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Table 2. Analysis of variance for the effect of cover crop and tillage systems on soil properties and
morphological traits of potato.

43l sl
Cogby doys SN INES
w s el 04 . : serls S
Q\j:ij CLA _ i . S 5Y) S 'Cuj)l “5 03 «S/JJC]GM
S £ variati 331 Soil organic R lant heioht  Number of -
ource of variation matter Soil moisture plant heig stems per maximum leaf
percent ol an? area index
Replication IS 2 0.008™ 7.123" 582.921" 1.370™ 2.772™
Tillage ShssSs 2 0.269™ 4.701" 284.229" 2.926" 0.472"
Errora agls 4 0.004 0.197 27.002 0.370 1.422
Cover Crop  2ipdS8 2 0.283" 22117 320,793 1.370 4625
\_;:‘"";}i aLSXLS_j_)}JG -
i 4 0.009 0.211"™ 42.036™ 0.037™ 2.249"
TillagexCover Crop
Error b bl 12 0.001 0.194 17.390 0.315 0.796
CV () oo, - 2.670 3.874 6.364 16.116 19.621

Dl pme e NS hs s ) 50 JL«;»lClM):)l:J'u ey T *
*, and **: Significant at 5 and 1% probability levels, respectively; ns: non significant
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Figure 2. The interaction of cover crop and different tillage systems on soil organic matter
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Table 3. The effect of cover crop and tillage systems on soil properties and morphological traits of potato.

S8 Cusb «\Jﬁtw)l ) setls sl
s ) i ( 5 g s ala sl <
> 7 Number of stems e o=
Treatments Soil moisture plant height per plant maximum leaf area
(%) (cm) index
Tillage SoosS=
e 055 1052° 71.31° 411° 4.69°
Conventional- tillage
Sl it 11.72° 65.16® 3.36® 4.66°
Minimum- tillage
Sl
Shoae= ok 11.81° 60.09° 3.00° 4.28"
No-tillage
LSD %5 0.58 6.80 0.80 1.56
b g Ol
Cover crops
Vetch Sale 11.62° 69.39° 3.88° 5.25°
Barley e 11.65° 68.53° 3.44% 4.56%
Control Aals 10.78" 58.65" 3.11° 381"
LSD %5 0.45 4.28 0.57 0.92

Jlazl o 3 Sl e SN Bl O gosT el r Jole pa mshaw 53 5 Ogin 2 53 S ate g sl sla ol

.Jj).&rﬁbd).aﬁ el Aoy
Means followed by the same letters in each column are not significantly different according to Least
Significant Difference (LSD) test (P<0.05).
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Table 4. Analysis of variance for the effect of cover crop and tillage systems on yield and yield
components of potato.

3 Sas 035 oSl 5 Slas EENI s <l
i Cjt" 4’:)5’ odé 3l - e e S lss sl e sels
Source of variation =Ll Number b Mean Dry Dry '.(I' il
df of tubers  Tuber weight of tuber weight Biologica HI
yield tubers yield shoot l'yield
Replication 1,5 2 223017 54347  1151.93°  17.777 3.02° 86.647  28.16"™
Tillage o8 2 40178 %7 19931 1783 182" 3104°  58.00°
Errora agls 4 6.64 1.91 279.58 052 037 264 13.25
o °L§ b * ok ok *x
STAN g a0w49” 3% 06698 2106 5.87 1874 2275
Cover Crop
b srolSx 6,581
e X 003 . N .
. 4 220® 3619”7 40857 214 1.99 7.02%  9.77™
Tillagex Cover Crop
Error b bl 12 4.78 145 179.71 033 023 220 1161
CV(®) Sk s - 5.44 3.23 14.61 7.28 8.68 11.03 5.83

Dl pme e NS chsys ) 50 Jchla.ﬂp)l:J'Nsx&J;y:**J*
*, and **: Significant at 5 and 1% probability levels, respectively; ns: non significant
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Table 5. The effect of cover crop and tillage systems on yield and yield components of potato.
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Means followed by the same letters in each column are not significantly different according to Least
Significant Difference (LSD) test (P<0.05).
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Table 6. The interaction of tillage and cover crops on yield and yield components of potato.
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Means followed by the same letters in each column are not significantly different according to Least
Significant Difference (LSD) test (P<0.05).
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Figure 3. The interaction of cover crop and different tillage systems on tuber yield of potato (t ha™).
LS"L.’}){’A TJAUG cbﬁ..: )‘qu ol &:M:J‘JJ.: u..a.?-LJI » é))};sl;- LSL&V.L..M 9 J:M::ﬁ aL:§ J.';‘
s b o Sl lasles 5U Cou et Sit s Shae b (S5 5 Shas &l i
ol ods Sl e i el glasles o
380s b 5l el g5 o Sks gl 5 s Shas b 3l dals Jles 4 s i oS
3wy e o Ses e ol (oS e SRl Gl s 0 (SO5 e

Yy



WAL () o sl (o815 LS s 4

ks ) o L S5 5 Shee Ll (S Sl 4 45 duy o Ll 4 ol ol
Sl ails ol an

Shlos & oS 5o iy Bl sl 5 s il b Gladis s & dse e
oY el 5 o Lasles ol 53 (S35 Sl g0 A5 o sm 3 4 S el LT 55 (55,581
05 ea O Cul ClbB amans il 0 S sl 1y e g s SV eae slus W8 (6l 5
g s Sl bad g Sl Jol S b s LB e iS5 Sk olS bu g S
iy Spgede in Mg Cer L S ol 5 SOsd Clo et S S

Bl s 5 iy Ul Sl ime Gl s Jshize 35S 53 e i) Gy 3 e
Ciad 5 St S5 ks s 4 g8 ple .ul{J;&‘)ALSLht\,U\&;‘}Q)'} sl 53l 4 e
3 es S Gy SIS D55 Sl 4 e (sagn A 5 ey Al s 4w IS 03
Asls LS 1 line Wigy ede S s Shas 5 0de

b S a5l e ases (10 85 el sl (ALS njm Sl & ax 55
Ay e a4 a5 AL Lo SU 4 0 358 () e i L ey (YY) 3505 o gllas
s SLs (Ss 8w Ol e ) 6305 Ok S oS slantenw 33 Shee 2alS e
2 S G Gl el age 1 S ol ol ey iy Gl ol Lyl 3 0555 al 3
533 S il il oo e i ol sliad Yhars | ol €1 53 0dé 1S e g 3,5kt
52 A S 3 b pladis W5 s S me s sk 5 odd Jslie (65,58 0t
ol 03,8 Saels Joltie (65,58 s 53 SVL 5 Shes W5 gl 1 Ll 5 (AS Ol
ol S sy ol Sbt Slssas 53 k8 3 b 3l dgame L) 5 55558 i Ysane
3 s odaliin Iyl dlw 55 3 Shes 1 (5,58 slajles Sl alo ajls )T Ws, uis
Jelie 3 (63,08 0l CoiS Sl aslital oS Lsls 0L (Yo ) OLs 5 0 5edS 45 .(YR)
sla i3S (80) 33,5 s H_;f 5, Shes Silisl a4z e JYob s il S &Ab@
3 8) Llazails > Sas Sl o ge ) Sldas O (5,58 a5l eslizal UL i3
b5 5 Ales ;S et | (63,5815 Dk e ke 53 1 L35Sl s Ll (Y
5 edalin olaslas (6o Shas o 51 (5,58 Oy s Sl ealiial oS Oloj & bogs

YA



Wl drows g Wigaea! 55395

)LrJMZﬁ Ol—n§)\ oalaul td)‘v\—:ﬂ L5))}6L>-l_:4_..._iu.a)>4_§c,\_&\; )L_@.Jo‘ cCJ).J ae e
b ;)ij_im‘}eﬁjjdj_:;sd,@;—)_? J_:B)}Jom \) CJ).J @)JAJJALSL&\_LLO J}\J}- é))};sl;-
058 5 SUst ol 3 pms Gb 3l i gy OIS 3,8 L35S cpuiioen (1) sl a3l

5 (65 4
Bl (55581 Glagtenw 05,58 4 & das e 0L (hlel cpl 51 edel Cosay =
LB fhe Sbcasbs bl 5 Sl el spp 05 BlSe SRS oS SIS L ol e
Jolhe (5,081 e 55 g 5 Sl 2y olS S8 L e iaw 0dd 5 Shes o iy
SIS s 53 ok 3,8 kes caly; A3 g cmlin ey bl W 4 Yoo il
s SYsb Ol ol s S S5d bl b Ol s o« a5 Ll a1 J gl
Oles Sde 8148 dy ool w aenl on 8 1ol et 55 Lo 6 Do o bl 5 3L s
s 8es Culg s S Ol 5 (gl f.:L: L S s idy oblS g i

WAl Ll g

&l

1. Ahmad, T., and Samara, N.H. 2007. The effect of tillage practices on Barely
production under rainy conditions in Jordan. J. Agric Environ. Sci. 2:1.75-79.

2. Alvarez, R., and Steinbach, H.S. 2009. A review of the effects of tillage systems
on some soil physical proper-ties, water content, nitrate availability and crops
yield in the Argentine Pampas. Soil Till. Res. 104:1-15.

3. Anderson, R.L. 2007. Residue management tactics for corn following spring
wheat. Weed Technol. 22:177-181.

4. Bahrani, M.J., Raufat, M.H., and Ghadiri, H. 2007. Influence of wheat residue
management on irrigated corn grain production in a reduced tillage system. Soil
Till .Res. 94:305-309.

5. Brainard, D.C., Peachey, E., Haramoto, E., Luna, J., and Rangarajan, A. 2013.
Weed ecology and management under strip-tillage: implications for Northern
U.S. vegetable cropping systems. Weed Technol. 27: 218-230.

6. Bear, M.H., Henderix, P.F., and Colman, D.C. 1994. Water stable aggregates
and organic matter fraction in conventional and no-tillage. Soil Sci. Soc Am J.
58:777-786.

yva



WAL () o sl (o815 LS s 4

7. Benjamin, J.G., Mikha, M., and Merle, F.R. 2008. Organic carbon effects on
soil physical and hydraulic properties in a semiarid climate. Soil Sci. Soc. Am.
J. 72:1357-1362.

8. Campiglia, E., Paolini, R., Colla, G., and Mancinelli, R. 2009. The effects of
cover cropping on yield and weed control of potato in a transitional system.
Field Crops Res. 112: 16-23.

9. Carter, M.R., Sanderson, J.B., and MacLeod, J.A. 1998. Influence of time of
tillage on soil physical attributes in potato rotations in Island. Soil Till. Res.
49:127-137.

10.Celik, 1., Barut, Z.B., Ortas, 1., Gok, M., Demirbas, A., Tulun, Y., and Akpinar,
C. 2011. Impacts of different tillage practices on some soil microbiological
properties and crop yield under semi-arid Mediterranean conditions. Int. J. Plant
Prod. 5: 3.237-254.

11.Courtney, R.G., and Mullen, G.J. 2008. Soil quality and barley growth as
influenced by the laud application of two compost types. Bioresour. Technol.
99: 2913-2918.

12.Derpsch, R., Friedrich, T., and Li, H. 2010. Current status of adoption of no-till
farming in the world and some of its main benefits. Int. J. Agric. Biol. Eng. 3:1-25.

13.Dick, W.A. 1983. Organic carbon, N, P concentration and pH in soil profiles as
affected by tillage intensity. Soil Sci. Soc. Am. J. 47:102-107.

14.Gabriel, J.L., and Quemada, M. 2011. Replacing bare fallow with cover crops in
a maize cropping system: Yield, N uptake and fertilizer fate. Eur. J. Agro. 34:
133-143.

15.Gajri, P.R., Arora, V.K., and Prihar, S.S. 2004. Tillage for Sustainable
Cropping. International Book Distributing Co. 264p.

16.Ghaffari, M., Ahmadvand, G., Ardakani, M.R., Mossadeqi, M.R., and Ghaffari,
M. 2012. Effects of cover crop before planting to control weeds, improve soil
fertility, yield and yield components of potato. Iran. J. Field Crop Res. 10:1.
247-255. (In Persian)

17.Hazarika, S., Parkinson, R., Bol, R., Dixon, L., Russell, P., Donovan, S., and
Debbie, A. 2009. Effect of tillage system and straw management on organic
matter dynamics. Agron. Sustain. Dev. 29:525-533.

18.Helm, V., 2005. Conservation tillage: corn, grain sorghum, and wheat in Dallas
County, Texas. Soil Till. Res. 23(5): 356-366.

19.Hemmat, A., and Eskandari, A. 2004. Tillage system effects upon productivity
of dry land winter wheat-chickpea rotation in the northwest region of Iran. Soil
Till. Res. 78: 1. 37-52.

20.Hooker, K.V., Coxon, C.E., Hackett, R., Kirwan, L.E., Okeeffe, E., and
Richards, K.G. 2008. Evaluation of cover crop and reduced cultivation for
reducing nitrate leaching in Ireland. J. Environ. Qual. 37:138-145.

YA+



Wl drows g Wigaea! 55395

21.Hussain, 1., Olson, K.R., and Ebelhar, S.A. 1999. Long- term tillage effect on
soil chemical properties and organic matter fractious. Soil Sci. Soc. Am. J. 63:
1335-1341.

22.Jin, H., Hongwen, L., Xiaoyan, W., Hugh, A., Wenying, L., Huanwen, G., and
Kuhn. N. 2007. The adoption of annual subsoiling as conservation tillage in
dryland maize and wheat cultivation in northern China. Soil Till. Res. 94:493-
502.

23.Jin, K., Sleutel, S., and Buchan, D. 2009. Changes of enzyme activities under
different tillage practices in the Chinese Loess Plateau. Soil Till. Res. 104:115-
120.

24.Jin, H., Hongwena, L., Rabi, G., Guohuaa, C., Yanboa, S., Xiaodonga, Q., and
Lnijic, L. 2011. Soil properties and crop yields after 11 years of no tillage
farming in wheat-maize cropping system in North China Plain. Soil Till. Res.
113:48-54.

25.Khajehpour, M.R. 2004. Industrial Crop Production. Isfahan Technology
University, Jahad Daneshgahi, Press, 580p. (In Persian)

26.Lal, R. 1989. Tillage effect on soil properties under different crops in western
Nigeria. Soil Sci. Soc. Am. J. 40: 762-768.

27.Larkin, R.P., Griffin, T.S., and Honeycutt, C.W. 2010. Rotation and cover crop
effects on soilborne potato diseases, tuber yield, and soil microbial
communities. Plant Dis. 94: 1491-1502.

28.Lugandu, S. 2013. Factors Influencing the Adoption off Conservation
Agriculture by Smallholder Farmers in Karatu and Kongwa Districts of
Tanzania. Presented at REPOA’s 18th Annual Research Workshop held at the
Kunduchi Beach Hotel, Dares Salaam, Tanzania. 55pp.

29.Malhi, S.S., Lemke, R., Wang, Z.H., Baldev, S., and Chhabra, S. 2006. Tillage,
nitrogen and crop residue effects on crop yield, nutrient uptake, soil quality, and
greenhouse gas emissions. Soil Till. Res. 90: 171-183.

30.0may, A.B., Rice, C.W., Maddux, L.D., and Gordon, W.B. 1997. Changes in
microbial and chemical properties under long-term crop rptation and
fertilization. Soil Sci. Soc. Am J. 61: 1672-1678.

31.0midi, H., Tahmasebi, Z., Ghalavand, A., and Modarres Sanavi, S. 2005.
Evaluation of tillage systems and row distances on grain yield and content in
two canola cultivars. Iranian J. Farm. Sci. 7: 2.97-111. (In Persian)

32.Rezaei, A., and Soltani, A. 1996. Introduction of Potato Production. Mashhad
Jahad. Daneshgahi Press. 170p. (In Persian)

33.Riley, H., Bleken, M., Abrahamsen, A., and Bakken, A. 2005. Effects of
alternative tillage systems on soil quality and yield of spring cereals on silty
clay loam and sandy loam soils in the cool wet climate of central Norway. Soil
Till. Res. 80:79-93.

AN



WAL () o sl (o815 LS s 4

34.Rinbott, T.M., Conley, P.S., and Belevins, D.G. 2004. No-tillage corn and grain
sorghum response to cover crop and nitrogen fertilization. Agro. J. 96: 1158-
1163.

35.Russo, V.M., Kindiger, B., and Webber, C.L. 2006. Pumpkin yield and weed
populations following annual ryegrass. J. Sus. Agri. 28: 85-96.

36.Sainju, U., Sainju, U.M., Singh, B.P., and Whitehead, W.F. 2002. Long-term
effects of tillage, cover crops, and nitrogen fertilization on organic carbon and
nitrogen concentrations in sandy loam soils in Georgia, USA. Soil Till. Res.
63:167-179.

37.Sainju, U.M., Whitehead, W.F., Singh, BP., and Wang, S. 2006. Tillage, cover
crop, and nitrogen on soil nitrogen and cotton and sorghum vyields. Eur. J. Agro.
25:372-382.

38.SAS Institute Inc. 2011. SAS/STAT user’s guide, second edition. SAS institute
Inc. cary, Nc.

39.Shams Abadi, H.A., Taherirad, A.R., Khorramdel, S., and Nikkhah, A. 2015.
The effect of tillage methods, plant density and planting patterns on growth
characteristics, yield components and gain yield of sweet corn under Malaysia
climatic conditions. E. J. C. P. 8(1): 79-98. (In Persian)

40.Tarkalsona, D.D., Hergertb, G.W., and Cassman, K.G. 2006. Long-term effects
of tillage on soil chemical properties and grain yields of a dry land winter wheat
sorghum/corn-fallow rotation in the great Plains. Agro. J. 98:26-33.

41.Triplett, G.B., and Dick, W.A. 2008. No-tillage crop production: a revolution in
agriculture. Agro. J. 100:153-165.

42.Walkly, A., and Black, I.A. 1934. An examination of digestion method for
determining soil organic matter and a proposed modification of the chromic
acid titration method. Soil Sci. 37: 29-38.

43.Wright, A.L., Dou, F., and Hons, F.M. 2007. Soil organic C and N distribution
for wheat cropping systems after 20 years of conservation tillage in central
Texas. Agri. Ecosyst. Environ. 121:736-744.

44, Yarahmadi, M. 2011. The effect of barley and lathyrus green manures on growth
characters, weed control and nitrogen fertilizer reduction in seed production density
of potato. M.Sc. thesis. Bu-Ali Sina Agricultural Faculty. 87p.

YAY



