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ABSTRACT

This experiment was done to evaluate the effects of sail tillage methods on chemical and biological
properties of the soil along with quantitative traits of silage corn after chickpea as a preceding or
companion crop. The experiment was conducted for two cropping years of 2013-15 at farm of Tehran
University. The experiment was set up as a split plot in RCBD in four replications. The main factor
considered three soil tillage methods (conventional, minimum and no-tillage) and the sub-factor included
three varieties of maize (SC704, Zp677, Maxima). The experimental units covered by chickpea residue by
at least 30 percent of the surface area. Results showed that the no-tillage and minimum tillage treatments
had higher amount of soil organic carbon, pH and number and body mass of earthworm than the
conventional tillage treatment. Tillage treatments had no significant effect on total nitrogen, electrical

onductiwtg and sodium of measured 90|I Also, the highest maize wet and dry stem weight (691.5 and
1866.5 gm™), Ear dry weight (664.4 gm’ ?) and total plants wet weight (4896.9 gm™) observed in Zp677
maize cultivar. Conventional and minimum tillage methods had significant effects on leaf and ear wet and
dry weights and total plant dry weight traits. Thus, in the 2" year of this experiment, no-tillage was more
effective than other tillage methods. But, there was no significant effect between no-tillage and
conventiona tillage treatments in the second year. According to the results, both conservation tillage
methods is recommended as replacement methods for conventional tillage in maize/chickpea rotation.
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Table 1. Physical and chemical characteristics of tested soil.

K P Sit Cay samd oc 9  EC  Na c@& Mg®  pH
- Sail Extract Extract
Characteristics ; texture seturation saturation
Absorpt_l1 on dsmt Melt
mgkg
244 16.2 CL 38 29 33 085 011 127 275 44 119 85
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Table 3. Variance analysis of chemical and biological soil properties on silage corn cultivarsin
rotation with chickpea.

SOV Df pH EC ni{ggjm OIgANC  porassium Sodium  humber of Weight of
Year 1 921" 1519° 001" 061" 5408 206" 496.12" 55.12"
Replication 6 067 000° 000" 000° 32870 003" 11.83" 146
Tillage 2 895" 0.04™ 0.00™ 0.07" 420.72° 0.01™ 70061.26™ 8568.31"
TillagexYear 2 000° 006°  0.00% 0.00" 215° 001" 154 0.00"
Tillageeror 12 027 007 000 0.00 6153 004 9.27 082
cv ~ 676 1438 914 6.60 316 844 416 4.26
Cultivar 2 010° 004° 000" 000°  6301® 001" 168" 0.01™
CulivarxYear 2 000° 0.04®  000° 000° 5337 001" 112 0.27
Cultivar xTillage 4 008™ 001° 000" 000°  1638® 001" 10.28™ 0.00"
xTillagex Year 4 000 001" 0.00® 0.00" 215° 001" 7.10% 0.00"
Totd eror 36 046 003 000 001 13873 005 14.76 176
CV - 875 098 1418 8.24 475 9.6 5.5 541
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S ae o g 20y ) 90l 3 o caS S 4 Ty T

*,** and ns: significant at P=0.05, P=0.01 and no significant respectively.
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Table 4.Means comparison of the average pH, organic carbon and potassium under different tillagein
corn- chickpea rotation

Treatment pH Organic carbon (%) Potassium (Absorption mgkg™)
2014-15 201516  Average  2014-15 2015-16 Average  2014-15 201516  Average
Co'l‘i’lfgggna' 781°  852° 8162 074> 093" 0.83° 236.92° 25508°  246.00°
Minimumtillage  7.78%  848° 8.132 0.84%  1.03° 0.932 24517° 260.33% 252752
No-tillage 6.73"° 7.45° 7.09° 0.83% 1.012 0.92° 235.75° 254.42°  24508°

5,05 (6l sime Diglds o j0 O gl [ (Sl ldiels aiz a3l BL gt 12 50 laws sladd > L ol Sl
Averages with the same letters in each column according to Duncan's multiple range test at
P=0.05. show no significant difference

Dy33958 gl o g slags) Sl cod (SB ey Sl dolie O Sy
Table 5. Mean comparison of the average number and weight earthworm under different tillage in
corn-chickpea rotation

Treatment Number earthworm per m2 Weight earthworm (gm™?)
2014-15 2015-16 Average 2014-15 2015-16 Average
Conventional tillage 26.17 ¢ 3L75°¢ 28.96 ¢ 9.16 ¢ 10.91° 10.03°
Minimum tillage 54,58 50.25° 56.92 ° 19.10° 20.85° 19.98°
No-tillage 130.58* 136.08* 133.33% 45.70? 47452 46.582

Sl Dol ao )0 O mhaw o (SSls  polasels v 53951 &b p g o 50 lues Glads > L olo (Sl
Averages with the same letters in each column according to Duncan's multiple range test at
P=0.05. show no significant difference
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Table 6. Variance analysis of different tillage on silage corn agricultural treats.

sovV Df Leafwet Leaf dry Stemwet Stemdry Ear_wet Ear_dry pIanj(wet plan_tdry
weight weight weight weight weight weight weight weight
Y ear 1 35507.12™ 44536.04" 3178779.41" 431477.73" 437996.52" 109425.76" 610280.29" 321307.24°
Replication 6 98433.42™ 5299.10™ 45343.69™ 9085.60™ 37121.05™ 1932.07™  73797.51™  76544.10™
Tillage 2 156109.65 11383.28° 262908.62" 31709.35" 183450.43° 26187.17" 1841946.20" 232855.19"
TillagexY ear 2 109162.98" 7384.68™ 210759.997 31396.98" 274130.06" 37055.397 1926046.20" 243411.04”
Tillage error 12 2357468 2017.80 8038.52 243559 3228368  1150.61 46993.12  10914.62

(oY} - 14.89 13.08 5.10 757 10.62 5.33 461 6.12
Cultivar 2 15341.18™ 4058™ 273062937 42282.04" 94026.30™ 12864.02° 830050.71° 115094.11™
CultivarxYear 2 16936.60™ 7961.96™  979.50™ 715.94™ 533511  74158™  145923.55™ 14560.97™
Cultivar xTillage 4 16155.66™ 2434.92™ 30409.15™  4938.71™ 16424.15™ 2470.67™ 105023.18™ 20408.23™
xTi'(':i?;}\;‘arYear 4 13091.10™ 833.42™  539526™ 505.01™ 536587  720.58™  15538.27™  1247.54™
Total error 36 64516.65 4447.73  37694.44 6994.70  135557.24 211566  206221.17  69146.40
CcV - 24.63 19.43 11.02 12.83 21.76 7.23 9.65 15.42

S
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*,** and ns: significant at P=0.05, P=0.01 and no significant respectively.
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Table 7. Means comparison of the average effect of different tillage on agricultural traits (gm?) of Silage

Tillage Year Leaf wet  Leaf dry Stem wetcornStem dry Ear wet Ear dry Total wet ~ Total dry
i weight weight weight weight weight weight weight Weight

CO':}’”egggna' 201314 1029.74a 35058a 1707.68c 631.84b 1747.66a 646.63ab 5044.84a 1791.95a
2014-15 104172a 369.14a 2036.68a 747.40a 178057a  68225a 485897ab 1798.79a
'V'tii'l‘li a”égm 2013-14 11448la 32965a 1599.75¢ 591.91b  170033a  629.12b 4799.87ab 170575a
2014-15 107351a 37258a 189565b 70252a 173258a 658.76ab  4701.74b 173387a
No-illage  2013-14 851.79b 27467a 134629d 49813c  1393.18b  51548c  398604c 1417.10b
2014-15 104435a 36240a 1982108 73643a 179599a  684.13a 482243ab 1782.96a

Average
Co’;‘i’”e'a“g:”a' ; 103573a 35086a 187218a 689.62a 17641la  66444a 495190a 179537a
Min a”égm 1100.16a 35112a 1747.70ab 647.21ab 171645a  64394a 47508lab 1719.8la
No-tillage - 948.07b  31854b  1664.20b  617.28b  150459b  509.80b  4404.24b  1600.03b

5,105 (0 sire iglas aoy0 O zehaws (o SOl Slatels wiz a3l L et o 0 Glass glads > L ole Sile
Averages with the same letters in each column according to Duncan's multiple range test at

P=0.05. show no significant difference

S cbjlas 5 S JT slge iyl
srie Galel pgd Jlo 50 ks iS5 (bl
Jlo yo ol aBle (i GRll g olS g wl)
S59SE led jo b SiS (459 e oJol
S Pl 65,65 L g ol samline Jyloke
Sy s b oams ol calll ylo s
ped Jlo ;o .04l Slgsen (2012) Franchini et al.
S A peilns S35 Jolaie (65,055 jles o
Sl s 4 mupeyie j0 5 PATN 5 PAYIY
S Gialejl g0 Jlo jo Pl Stz ()39 rizran
oRIBl 65051 slales des yo sl Lo«
YH/F paiine Co2S jlad 53 Gl ol &5 il
e 5o i Ll vgzg (Y i) o5 wo)d
Sl Sl b Bl (65,551 pllas o Ll Laa>
Iy ol b, ey iz slod 2alS L g (59
Limon-Ortega et al., 2000; ) cwl osls uals
Licht & oladss mls LI .(Beyaert et al., 2002
ol s Glis o8 s, (2005) Al-Kais

SS9 5 o e oibesl Jol Jle je
Jlam 55,55 5 Jglaie 65,05 o bl
3o Ale 3s ooe yides bYo 5l ad caslie
oialesl Jsl Jlo o sblis g Jghe 55,551
OBl a0 5 0l 890 (b o ok Lawgs
(Curran & Duiker, 2005 ) cewl oS oy e o
39S Jled g9 A p0 a8l SS9 5 ()9
b il oles] Jgl Jle 4 s pgo Jlo yo
@ g e el Sl e jo (8l Gl oS
a8l 5 (459 O yimdon 090 o, YYIY oYY/ (o5 5
9o Jlo 5o priiies CiS g Jolate (55,5515 o
SiS 09 O Oeizmed O edaline aye e
osnlin pgs Jlw ;0 (55,055 £45 4w ;o ;0 ddlu
58 Bl SUs (459 5 600 oy p s 0 Wb
A u"’)‘)f L')w s SL‘“&})%—TB
L S Sopd ul,s sse (Haddedi, 2016)



dgle g Sz (59 ol il rals pdS
ngA)i 9o JL» BN W S laUa.: o JS
9 Sk GLMQ—:—M) 9 é{}»ﬁ Ja)‘).u OW SMQQLMQ
Lol 00y ilesl pes Jlo o ol g ai,
et So Loy S 18 ol ) ioen
9 9978 Alu) )0 gy (S CamS S92y o
e o8 el cel SB35 Gl SR
5 Gl 0dd O3 wly b oldd e ae
5o ailes 098 Jdo a4 (65,05 e bl
cilS slp S Gis Gl S el Glesl
ol Jo ele obe, S (Meisinger et al, 1985)
Sls 5l eslitul (e el (syledo
U“‘ )O w‘ A_J).) l.: ;.;5[...\ )O U)j)w 0SS s
Jyame S Glaicds 3550 5l oolaswl pglas ¢ gy
Sl S0 Gie Olee GRIP sl ben
LlE g0 f_,sb A ialesl pgs Jlo ;o oL solaxl
Gy =l sl SRy 2 6xSb o8y 5 S
dopd, o jo b glis bed, solw S .cuslas
S oy Bl g S 5y Oliee r e
G iy A ZPerr o) o JS Agle 559 9
4o a5 FARRIA 4 £PEIT LAVD AAPEID e
S 035 50 Loyl (5268 g 0 omlive 0%

(A Jgo=) del Caws V- F o5

WWAF liasy oF 8 L FA 5,90 oyl ) 25 (LS psle

Sy G )8 SSles 0 gl g
o 03 eenp nl @S LS o)l sy it
,5 (2016) Haddadi spizen )5 Slykan pgo
S (59 95 Slse sladsle D)5 (g9, (8,15
Jolaie 65,5515 5 peiins S slajlos )5
@ JS Bgle 5 0y e g b 0 Ol
5 O FFA) Jolate (65,551 sl )0 o5
2 S YD) el CiS 5 (mpeye 5o
5 oLl als al saaline Jsl Jlo )0 (@e e
S (b sl Sy et g azalS &gl o)
ool gl o byl jo as cwl (LYo
Q8,5 lgie paliows <uiS glapllas jo LS 5 Sles
pso Jo yo Db Kis o3 (Hammel, 1995)
Golosire Dl (55,0515 ot dus y2 0 il
(Haddadi, 2016) s,y b b &5 aiilai ool
3 5 o o laldle B (Rl s e
o & o el s Jlu o JS digle 2
Olie a5 0l snmlice g S los 0
AV Jgax) 09 ao)d Vo 9 WY e 5 4 Bl
et jo S agle Sas g 505y neS

3 S VEIY g YAAS b iy &) s oS
ialesl s o an saslie Jsl Jlo )0 aoy0yte
L wools oles (1972) Morachan et al. dlu S
0SB ghe sy e el bl Gl
VU PE RISt S KNPVt e 8

Sladgle )3 slags) o5 Slao (Sl dnylie A Jou
Table 8. Comparison of the average of agricultural traits (gm?) of silage corn cultivars

Cultivars Leaf wet Leaf dry Stem wet Stem dry Ear wet Ear dry Total wet Total dry
weight weight weight weight weight weight weight weight

SC 704 10485° 341.7° 1653.23° 607.81° 1648.9° 619.02° 4526.35° 1639.32

Zper 10022 344.3° 1866.5 2 691.552 176352 662.42 2 4896.89° 177792

Maxima 1042.3° 343.3° 1764.33® 654.75 * 1662.6 626.71° 4683.7* 1698.4 2
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Averages with the same letters in each column according to Duncan's multiple range test at

P=0.05. show no significant difference
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