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Table 2- Analysis of variance (mean squares) of the effects of tillagelevels, crop residues and corn - bean intercropping
patterns on bulk density and chemical characteristics of soil
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Table 4- Mean comparisons for soil bulk densityaffected as tillage levels, crop residues and intercropping of corn and bean

$2b pogase o
Bulk density (g.cm™)

S35 B S’ (55! P gLl ao
Tillage systems Planting patterns Crop residues (%0)
0 30 60 90

e o 11700 14737 1.180°
Corn sole cropping
&b sy o5 Loyl - -
Conventional tillage Bean sole cropping 1.203™ 1.210™ 1180  1.180"
2:2 1190  1.226™ 1190 1.203™
311 11807 1.213"% 1190 1.116°
1:3 1210 1.206™ 1.203™% 1.166'
N 1.230™  1.230™ 12337 1.230™
Corn sole cropping
) ol by i 1.230™"  1.256%F 1.230™" 1.213™
SirsSB oS Bean sole cropping
Reduced tillage 2:2 1.213™%  1.236"" 1.220™" 1.216™F
311 124057 1.230™ 1.220™ 1.216™F
1:3 1230" 123" 123" 1210
N 12507 1.240°F 12407 1.23*
d}”‘_ﬂgg Cornsole cropping
No tillage AL L 1.276% 125057  1.240%F 1.233¢f
Bean sole cropping
2:2 1280° 12467 1.223" 1.220™
311 125657  1.260°° 1.243%" 1.246°"
1:3 1.273% 12567 1230 1.243%"

4 Lo daie (63095 g ylawd Db el 4y dogi b At I ime BT JBB so ) gy e j3 SB 905l oliol 1 el o (gl S ytidie By b (sl Sile™
S35 55 g5 By Jgl B L dlasl gy g 09)5 By a8 e
*Means with the same letters are not significantly different at 5% level of probability based on Duncan’s multiple range
testRegarding the many number of treatments and grouping of several treatments, instead of all the letters of the group, only the first
letter and grouping were mentioned on the numbers.
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hr > e 185 4 1308 ] el ) el
S Gl g 039 390 panly Wlo (ST (sl lS
dalllas 3 a2 o ilidl ) ST 30 pawly ol5ee bgbs 4o Lyg
o5 (Hodiani mehr et al., 2017) o) Sen o 40 Sbdgn
75+ oy sls 1oy3 25 by lste cutS I S pawlty e
Cowdty Gy sl pals et Sl T e e85 Gile 203

ol

wols 3o o30S (Dahmardeh, 2010) 03 o dadllles 5>

U oLj,l L (DeMaria et al., 1999) 4, Kes ¢ bless

ol alsl L Bl (55,086 5 (555 g sl iy,
09t sbedi )3 ey (e oS Aol (LS S ly olje
(8595 b Gl L ey g Jla 4 g0 SV ()9S
Mo s 53 9wl (I8l oLS byl unly Lide g ) A
[(Hosseini et al., 2015) sl o ialS SB )3 3490 manlss
2l Ll 2,8 L (Akbari et al., 2011) ) Sen g (5 S
o SB odlatel BB puolsy 45" wob lis paiS g)l5e 0 calises
5 0yiag b (6pSaia (il e 5,8 5l 59, 165
aS wab el 55 (Whitbread et al., 2000) ., e
bl 6 oy 3] e S 4 LS (Gbley 1,5
0S ls &S Jbyd il )liSe )3 p)5elS i Hlade 4 S
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Swain & Patro, 2007 Hamzei & Seyedi, 2014; )c_wl
(Swain et al., 2012) ., Senglyl (Akpan et al., 2016
tlalg S F oSl bglore i a8 W5)S ssalio 365 dalllas )
15 Gas 3 s plb ogase (g SRS 4 e (Libpdal
ol pAlls ccss U aulie (129 g.om™) e 5L 30
Sl olss oo ilal 3,8 (136g.0m°) 3,5 &Y game
30,5 0 SLs gl oainsis (g S5ty 4 yome SLS
sLoul L byl cusS” (g8ly 4> .(Maheswarappa et al., 1998)
20,5 0 SB Gluoguad Sy 4 e 0355 (50b yoldo

S e 05lee 2505 5 iUk OS5 e P
5 AL bli 10y 90 (55,0815 9 Yo cusga S
oS 9 bl doyd yho qmly (65)s S e 9 212 oS s
s SLs 5 (T slge e (5 Jgin) b dpule Lygl alls
Oygo Sy 3 255 a8 65,5 slroged b cou
OhLSen 5 cp> (Tan et al., 2005) 4l )\Sen 5 b lawgs 48,5
5= (Shan et al., 2010) ,LSea o L 4 (Jin et al., 2009)
Jeols (65,5515 gy Sl > (T 005 e
S osle ygmlins] Jials a1y iolssl cpl s balas S
Lo cdS gy o 2D s S 40595 by pic dlawlga
Slgi e (rlaw ©)god LUBIL 5 (LS Gl oxle Bl (35
e il S L colpd o 5 lidl ) SB chalss S
Ll o515 cnl gz 0 GBI () o g (S o
B ol Jole @555 50 511, SB o Sl o gelaws 5 2LS
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Mc Conkey et al., 2003; ) SLs I oslo oljue (139
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g bl (50, ead kS & Homl Glesl 13 9 2,95 o0
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i yd balie ClS 10 S1B (g pll oguato (339 9 ot ool S S 309 31 (AL SUlis 5 55y Cupoe T

dgre g Gl (LS o35 SRl Jolee o) gy
SSsle 9 SB 5 T s bl il S sl
Jafarian & Tayefeh Seyyed Alikhani, ) ccwl il
PLS Gy ol el o ol 45 pa ol pli (2013
392 32053 SIS 56 )8 o d9u00 5 poritine e yolody 23,5

= LS Ll cue 43U 4 (Hajabbasi & Hemmat, 2000

oS S ohgh S (S05gdan 5 alrerd ( (S jpd Cliogad
2 opeds S Uﬂ 0dle D9y gz Ll U puno D9 o0 duogd “_j
o=l b 0S8l se Siddes 5 Sis gblo slapllaips

Jrdly D9 ki g by SB )8 o ol ol 32k

Lag! 9 9,5 bylseo CulS' gagNll g (55,95 Zobaw 1> S (255 o i 585k dumgllio -5 Jgu
Table 5- Mean comparisons for soil carbon sequestration under different tillagelevels and intercropping patterns of corn and

bean
O SS aw y
Carbon sequestration (Kg C.ha™)
83295 i S (59! AU bl o
Tillage systems Planting patterns Plant residues (%)
0 30 60 90
. u‘”r ©X 100171 1483.02 1757.51° 1825557
orn sole cropping
&b oS ld gagar 123007 173476° 1834.57
Conventional tillage  B€an sole cropping
2:2 114512° 130L7" 1648.17° 1916.12%
31 11555° 148566 1774.26° 1834.57
1:3 103954° 1427.88' 187239° 1872.39°
Comu:):: ;ﬁpping 1530.03" 1734.76° 1915.9%  2944.34"
SippS1 oS oAl o060 184162 2272780 2835.4%
Reduced tillage Bean sole cropping
2:2 1515.73" 211575 2174567 2849.229
31 1696.38° 2074.59' 1992.97° 2855.92
1:3 15039' 214436 1987.18"  2874.9'
. U‘JIB ©X qa5agk 23236° 287551  3834.90°
ornsole cropping
SirsS s oS ld 1e9060 245417 205246"  3896.92°
No tillage Bean sole cropping
2:2 153820  2456.7" 3102.92° 4154.33°
31 1456.9 26244 20965g  4025.58"
1:3 16572 26443 31627  3905.28°

slow daie (645 09,5 g jlaw 3bj dae 4 d g b i Ho dme M| 18 doyd gy e 3 SIS g0l bl el ya (elp St gy b (slanSile™
23)5 55 saineg)S Bly Jg) B i olasl (g, 09,5 g 4ilS sloay
*Meanswiththe same letters are not significantly different at 5% level of probability based on Duncan’s multiple range test.
Regarding the many number of treatments and grouping of several treatments, instead of all the letters of the group, only the first
letter and grouping were mentioned on the numbers.

A g o) LAl sS4 Cund 2oy 1134 43105 317 cs
Jodz) waly (uli8l lug (el culs 4 Cond duo 1/58 93/28
51 SLs ;5 (Peichl et al., 2006) ], Sen ¢ oo @lalllas (5
S ST glapiuaw L dunlio ) balswe cuis oS 29 oyl
cbld yal Sy SLS () S ey 3 YL Joeily

i lie (claplams )3 ()5 )i (530S sl 5

2 S 5 g 5 03 palls ciS e bl cuis
CulS Coms ) (32)S Gy i oYL cuiS Galises (glaeSl
Aol Cowddy olS 93 el cuiS ) lise op S 9 212 bglse
Iy SB 0)S camwy e 1.3 93:1 2.2 bl cuss slacus
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$59 S sles 4 baype S 60l jogasie (g cn S
059 &S Lol jlogn 31 ceis caus 9 Lli aoy 90 ()
o)l uSe oy (S g5 g 5 e b S gyl oguasie
S 0355 959 25 L 02588 (65598 Gl duoy oo S5 &
» S bl pogasie (g S99 SRS Gl carge
sbali (ubySy sl ord Jlis 5 bawgie (65)9 S L duslio
s9bie SB Joole Sl case (loj 9,00 SB a4y (2LS
SL Ll (oo iy (ialS 4 oo gpdge (pl &S
On 2 8 39 ol (Sl 30 ol el Gren 335 o0
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350 (S ab polandl dg s an ) S opy S el
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Sty 55 (oo P Nl o (5))sS B 2 slasd 5 bglie cuiS
bl @]y (e Sl s
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P oS ey by slas (ilidl 4 0 (Gordon, 2004
208 oyl S SOl dunlie j bale cusS sl

S 5 oS

g9l ¢ 65ys S LA oy Hlow &S b L adllas oyl ol
015 SB lié polic gy cage bobs cuiS 5 LalS (Ll
60 «(55,5515 0 Jloss 1> G595 Olime e S sygb sl
gl 13 cisS cuns U a0 31222 S e g Ll so
s e P SB I S Gl o5 e g Cadll (gl pime
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Introduction

Management practices such as soil tillage can be used as a suitable alternative to reduce the crisis and
increase the amount of organic carbon in the soil, along with the improvement of soil physicochemical
properties. Long use of the conventional tillage system leads to reduced organic carbon content, soil destruction,
reduced water penetration into the soil, and ultimately increased water erosion and wind. It has been established
that disturbing the soil through tillage operations is not actually required to obtain good crop yields, and also a
major portion of energy (25-30%) in agriculture is utilized for either field preparation or crop establishment,
where conventional tillage is mostly followed. The rising cost of fuel and availability of effective package of
practices for conservation tillage are now redefining tillage in Iran in recent years. However, the impact of
conservation tillage on soil physical environment is not always positive and varies from one soil to the other and
also between the cropping systems. Plant residues, by replacing or providing nutrients in the soil, maintain soil

fertility, increase organic matter, water capacity, improve physical, chemical and biological properties creating
diversity in management methods and different forms of exploiting resources. In other words, increasing
agricultural diversity is one of the best and most effective ways to achieve sustainable production.The present
investigation was therefore undertaken to determine the effects of tillage and crop residue management on soil
bulk density and chemical properties in intercropping of corn and bean under Shahrekord's climatic conditions.

Materials and Methods

This study was conducted to evaluate the effects of different tillage levels and crop residue management on
total nitrogen, organic carbon, available P and K, bulk density and carbon sequestration of soil compared to the
beginning of the experiment. Hence, an experiment was performed using split- split plot based on a randomized
complete block design with three replications in Agricultural Research Field of Shahrekord during 2016-2017.
Tillage with three levels (conventional, minimum, and no-tillage) and four levels of crop residues (0, 30, 60, and
90% of straw yield of wheat) and five intercropping patterns including corn and bean sole cropping, corn and
bean ratio with 2:2, 3:1 and 1:3 were considered as main, sub and sub-sub plots, respectively. Total Nitrogen
content (TN), available P, available K, and bulk density were measured by the Kejldahl (Bremner, 1970) and
Olsen methods (Olsen et al., 1954), flame photometry and Black (1965) procedures, respectively. Data analysis
included the analysis of variance and mean comparisons using LSD which carried out using SAS software.

Results and Discussion
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Increasing compaction of tillage with soil degradation mineral decomposition and plant residues reduced
total nitrogen, organic carbon, available potassium and soil bulk density. The highest and the lowest available K
were related to no-tillage treatment, 90% of crop residue and 2:2 ratio and conventional tillage treatment, sole
cropping, and without crop residue respectively. The lowest soil bulk density related to conventional tillage, 90%
residue, and 3:1 ratio. Conservation of plant residues through protective tillage over time will increase soil
organic matter, which will reduce the bulk density of the soil. The highest and the lowest soil carbon
sequestration were computed in no-tillage treatment, 90% of crop residue and 2:2 with 4154.33 kg.ha® and
conventional tillage,without crop residue and bean sole cropping with 836.33 kg.ha™, respectively.

Conclusion

Investigation showed that the no-tillage treatments and intercropping increased the efficiency of
environmental resources and improved the soil nutrient, significantly. The highest organic carbon and total
nitrogen were achieved 1:3 and 2:2 ratio, which is indicative of the excellence of intercropping compared to sole
cropping. The amount of organic carbon has shown an increase in soil fertility using no-tillage with the
conservation of residues and increase percent of bean in intercropping.

Keywords: Available K, Carbon sequestration, Conservation tillage, Soil porosity



