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Effect of long term residue management, tillage and application of nitrogen
fertilizer on grain yield of maize (Zea mays L.) and soil properties
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Table 1. Average rainfall and temperature for experiment site during the growing season of maize (2005- 2011)

S Sl

Average rainfall (mm)

bs oSl

Avearge temperature (°C)

JuYear  Jun. Jul. Aug. Sep. Jun.  Jul.  Aug. Sep.
2005 ywwa¢ 552 203 202 30 26.8 281 293 286
2006 was 524 211 116 334 276 302 31 29.8
2007 \wwas 483 206 17.2 456 264 291 299 289
2008 \wwav 401 212 152 322 272 29 30 28.7
2009 \wvm 528 255 10.8 50.2 262 281 291 277
2010 ywwas 543 252 17.7 526 243 282 286 284
2011 ywva. 493 204 138 457 243 287 291 29.0
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Fig. 1. Average grain yields of maize (2009 — 2011) under zero tillage (ZT) and conventional tillage (CT),
nitrogen fertilizer (0, 100, 200 and 300 kg N ha'l; N1-N4), with residue (+R) and without residue (-R). Similar
letters indicate not significant difference between treatments at 5% probability level
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Fig. 2. Grain yield of maize (2006-2012) expressed relative to the highest yield of that year for zero tillage (ZT)

(right) and conventional tillage (CT) (left). Nitrogen fertilizer (0, 100, 200 and 300 kg N ha't; N1-N4), with

residues (+R) and without residues (-R)
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Fig. 3. Resistance to penetration and volumetric moisture in (a) in zero tillage (ZT) and without residues and (b) with zero tillage (ZT) and with residues
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Table 2. The effect of tillage system, residue management and nitrogen fertilizer rate on the dry soil aggregate distribution percentage for each size and mean weight

diameter (MWD) at the end 7 years of treatments application

Sl Cu b,y AL o sata O3 OT 55i5 4 Caaslie FNCAE SR S < N [POHNUFTREME N
ol gl sles Soil moisture content Bulk density Resistance to penetration MVD Percentage of soil aggregate size (mm)
Treatments @.kg™h (g.cm? (MPa) (mm) <042 042-0.83 0.83-2.0 20-64 64-127 127-380 >38.0
5o9eS s oy 598 = ¢
¢ At ST 239.43 1.21 2.22 13.4 25.8 11.2 58 16.2 8.2 20.6 12.2
Tillage ZT
5988 1
M g’T” 218.95 1.09 1.72 7.79 35.8 12.8 6.1 17.4 8.7 15.1 4
LSD ns 0.11* 0.17* 1.81** 2.55** 0.82** ns ns ns 1.83**  3.41**
RITEN 0 220.3 1.15 2.10 7.29 37.2 12.8 5.9 17 8.8 15.1 3.1
N (kg.ha ) 100 237.8 1.17 1.98 8.29 345 12.9 6.7 17.7 8.6 15.1 5
200 240.1 1.20 1.99 11.73 28 12.2 6.5 16.5 7.8 19.4 9.6
300 239.5 1.21 1.98 15.07 23.7 10.1 5.2 15.9 8.5 21.8 14.7
LSD ns ns ns ns ns 0.16** 0. 3** 0.45* ns ns ns
[IRCH Ll b
Residue +R 261.4 1.24 1.75 11.69 29.1 11.5 5.7 16.8 8.6 18.5 9.8
Ll o
-R 196.7 1.10 2.58 9.51 32.6 12.5 6.2 16.8 8.3 17.3 6.3
LSD 23.16* 0.09* 0.58* 0.82* 2.5** 0.8** 0.35** ns ns ns 3.4*

(LSD) s gan Mt Jilom 0 g05T ol 2 o3 65 5 gty Jlal - sk 53 13 gmn 5 I e b i 5 4 1k g NS
ns, *, **: Not significant and significant at 5% and 1% probability levels, respectively
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Table 3. The effect of tillage system, residue management and nitrogen fertilizer rate on soil pH, EC (dS.m™2), mass of total organic C (TOC) and total N (TN),

at the end 7 years of treatments application

I I oS 05 JS 05 058
Mass of TOC Mass of TN el S S s
(Mg C.ha'h (Mg N.hah pH EC (dS.m?)
el olaylas 0-5 5-10 10-20 0-5 5-10 10-20 0-5 5-10 10-20 0-5 10-20
Treatments cm cm cm cm cm cm cm cm cm cm 5-10 cm cm
$nSE0k oies 2333 11.39 1842 1788 1.668 582 682 66 009 0.9 0.08
S50pS - Sy e T
Tillage e é"T”“” 2314 2304 112 18 17 094 614 625 662 008 008 0.07
LSD ns ns ns ns ns 0.12* ns 0.16* ns ns ns ns
0 2345 22.93 10.12 1.81 1.65 0.93 6.27 6.54 6.77 0.07 0.07 0.07
RSN 100 2491 23.12 10.78 1.83 1.69 0.90 6.11 6.40 6.63 0.09 0.08 0.07
N (kg.ha %) 200 2559 23.02 10.71 1.84 1.7 0.89 5.95 6.24 6.51 0.08 0.09 0.08
300 26.01 23.65 11.61 1.84 1.77 1.04 5.64 6.01 6.40 0.1 0.09 0.08
LSD ns ns ns ns ns ns 0.15* 0.11* 0.12* ns ns ns
) e 2431 2359 1312 185 175 107 617 63 6.64 009 0.09 0.07
bl S e +R
Residue ‘i“sf_;“’ 2002 1801 95 099 172 081 5.8 623 656 007 0.8 0.07
LSD 1.68* 2.05*  1.24* 0.25* ns ns 0.18* ns ns ns ns ns

(LSD) s gne SMstl il 0 503 ol yz o5 &5 5 iy Jlaorl = s 53 13 gime 5 I e b o 5 4 bk g NS
ns, *, **: Not significant and significant at 5% and 1% probability levels, respectively
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Table 4. Rotated loadings on the principal components for treatments cultivated with maize.

Sollaad 5
Principal components
Jsl addye ps> adl 5o
Measurements s i PC1 PC2

Eigenvalues o059 polie 5.84 2.26
Proportions 2 Al 0.59 0.23
Rotated loading on two retained components ° molledl s 5 93 o s eyl 6,80
Total C (0-5 cm) el O b s wY s S oy S 0.97¢ 0.16
Total N (0-5 cm) Fable O U a4 53 S 055 50 0.93¢ 0.10
pH (0-5 cm) el O b e 4 5 andl 0.15 0.94¢
Total C (5-10 cm) el 0V &Y s S S 0.88° 0.36
Total N (5-10 cm) el 0V Y s S 058 2 0.85° 0.24
pH (10-20 cm) felu VoY uY s andl <012 0.57¢
Mechanical resistance S48 s cuslee  -0.02 -0.91°¢
Soil water content Sl OT e 0.79° 0.45¢
Aggregates in dry sieving LIS g5l 0.93° -0.21

=

At b g o ool o 4y a5 b gl slaosls ST g pemme Ol Koy tlacons @

L axbls 5 S o o 5 1 Olosi ggoama 3l osn Ve 1 i Y 5158 5055 polie b ol (51 Lgs @

Azt ol | Ot 513 3 5ls ine 08U L sla el s, @

+ Proportions of the total variation in the original database explained by the corresponding principal components.
= Only principal components with Eigen values >1 and that explain >10% of the total variance were retained.
e Parameters with significant loadings on the within column principal component.


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.1.3.2
http://agrobreedjournal.ir/article-1-607-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1395.18.1.3.2 ]

M558 bl e Y b oy e 51

Sl ol slaad go a2 ) 45 s e O
s bl ol Cnlis L MDS S|
2 K5 5 pbed Sla e ol sLaail s
055,55 (ST oS Lt e S Calien (515!
cla S hseSs Sl gl S
S CdS e d Cmd 45 g gland
Gla S 548 I ys ckimbils ¢ i Cnulis
03 Caglin 5 Cosby sl ol S5
T S S () (ST 03 n g 3
ader 5 ool laadd po a4 2 5l ey Jole
L LSO by (K35 pled 6 S 2y
(ohie sty o, 53 s OTasl) SLs Shy
-5 S sl 1) (o s 5 B3l 5n (ST Olazs Lo
45 > 4S ol ol o3l OLis (Shukla et al., 2006)
Sl Lo e o S ditn 5l 4y 055,53
S S wis S 518 Olaises (Schlesinger, 1997)
el ST kST gl ol (S5 S S5 ST
ol laiT 55 a8 shailen (Karlen et al., 2006)
S (S5 S Olse 4 S JT 0 S 53
O Jol 8 s (gl Rola T S5 55 55
GNFS U 53 oy pn (65558 5 55,585 5
S faema plal ST LS 55 Sls S AS
LLs,l dsmame S 5 (OI0L 4 sl JS7 055 25 5
OLs o K% ool (Malhi and Lemke, 2007) 3,1
s sl e L gl Ol 3L 4 Wsls
5l Lol 5 55 SLale3T 5 (gl pu B it
St 45l 0313 0L Calibes slacS L
Sl 5 S (AT osla 5 (AT S s (e
3oy Sty 5y LA 6 5 5o a5kl
odi S5 la e (Shukla et al., 2006) s,
@wwsuﬁugut,rﬁjﬂﬁﬁ\ﬁ
)>.A;JL56.AJ_.,!L>-&_:.E>J)JSL>’-¢?&;Q\J,:~“
Jgl il go il oladT )3 (o 3y 50 S
p53 adgn 5 (Cughy sl ¢ JT 05525 ¢ o0 5)

Glaos 8 s LacSLs  SaS, s sy

3255 L Oas lag (P JK8) a8 8 ) 5 Calsne
23 I S 5 (8 0550 S ) s Ll b
Ol Gsmee i Sl V1 -0 5 e SO b jas 4l
0990 Hlad Sl Cin J gl add g0 s 035 IS
Sl ool ¢S s Lk 0l g oseS Ls
Sloe i Iyl algo m (238 515 o e
S Gl laaslaSTs neS LT JT 8
09— Hlasd 4 S LalT ST i 5 sl
Y s adal Lol S Lla L 6555085 L
5 S G Sl YooV 5 SLud U e
23 oo g $5258S B Hlad 3y i 35 4 Caeslie
QV}JQJBJL{G{JJ:QMQJBJJIA
el S 53 05 S (T (8 DL g
I3l il go (g 023 8 513 3 g0d o o S 5
o e iz (LT Sa) el e > add 5o 5 i
oS sl ol (Sn ol (slaad] go 4 4 25 e
bl p Sl o i LU, l b
s (Wander and Bollero, 1999) dil i8S Sl
LS Jr PR v I R N ey ]
Jors oS > Shas  fsn Sl S5 05 ol
Olaa=s (Jiang and Thelen, 2004) <Coulos, S
St LS C i el 5l s s,
sz 5 00,5 dslie d pams A 5 Lt
e B &S Ol a1y (Sl (sLgpdl 5o
oS sLmosls e gazma Jili> sl (gl
(Minimum set of quantitative data; MDS)
azb S ame LT . (Andrews et al., 2002) Lo 5
oxbaaS 55 b e MDS i gy 53 2 &S
3Ll 4kl slags o3Il 55 ¢ 55 otiyles (5 slwe
Sl s S S Lo e Sl g s ) 5
5,5 555 LT oS Sl s A S
Gl glaaddge a4 gy (b L s g s
ot 4yl gl o ls baosls 51855 4 g 4 5


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.1.3.2
http://agrobreedjournal.ir/article-1-607-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1395.18.1.3.2 ]

A0 Hlg ) oslads coaitoen do COl 5 ¢l Al

ST oS o5 Dlsme m S S o Sl
pe 0S5 daaslaS s ST LS ST 055 % s
Gladsd & 5 1Y JSK) Cls |y andel 5 Cu b,
sa(Karlen et al,, 2008) Ol,LSK s 5 J,LS (¥ 5 ¥

CatS Gals 555l o 2S4S Wil Olis sle T

3 Shee L (S S0 Eolis 5 it (0571 ,5)
e LLI (0 Jgds) dils Coie aaly )5 4ils
55 23 53 YL e L oS 5V i
O e Cow &, S j3aS s bolan . oils
Ol Ll U pgmn jo 655585 5 Llas b (55,505 1

O Hlad oo C.)J_( LL}_:L;.A 33 .l ol 030

g LS ap g e 5 alsa, Shee o 208 Ll 05 (65555 s
Cc2
3
o N1
N2
: N1%, Nlggng
N2 o N3
I N3~ N4 ] N1
N2  eN4 a *7T.-R
i N3 e N2 N3 E7T.4R
LI &CT.-
N4 ' .
” OCT.4+R
2
-3
3 2 1 0 1 2 3 C1

5(ZT) 5258515 05 e 15T gl 5 (K58 Sl oo ol il SV (sl s sa5 —F S
L& ol on 5 (N1-N4) ()L:Qa):r)f}l:f\‘n aYr N ae) 05,8555 5alae ((CT) Cy,aé;,,su
(-R) Ll 054 5 (+R)

Fig. 4.Biplot of the principal components representing chemical and physical soil quality; with zero tillage (ZT)

and conventional tillage (CT); Nitrogen fertilizer (0, 100, 200 and 300 kg N ha!; N1-N4); with residues (+R)

and without residues (-R)
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Table 5. Regression between maize grain yields and the principal components of the soil parameters

Slope_.x

PCUsl adl 5

PC(}: ad 5o

(organic C, total N, aggregates, moisture content) (compaction, pH, electrolytic conductivity)

R (Cusb) g gmn il Sl (Il o gozms 059 25 ¢ JT 05 5)

(S S s el ¢ S5 128)

=2 087 0.74%
Maize

0.47*

.\.ﬁ):éi.u@JL‘:;-IC}JQ.,.ﬁ)l:s:M\,.;J:@:##)*

*and **: Significant at 5% and 1% probability levels, respectively
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Effect of long term residue management, tillage and application of nitrogen
fertilizer on grain yield of maize (Zea mays L..) and soil properties

Safahani Langeroodi, A. R., ! T. Dadgar?, R. Pasandi®and M. Alavian*

ABSTRACT

Safahani Langeroodi, A.R., T. Dadgar, R. Pasani and M. Alavian. 2016. Effect of long term residue management, tillage and
application of nitrogen fertilizer on grain yield of maize (Zea mays L.) and soil properties. Iranian Journal of Crop Sciences.

18(1): 32-48. (In Persian).

To investigate residue management, tillage and appication of nitrogen fertilizer on maize grain yield and soil
properties a 7-years (2005-2011) field study was carried out at the research station of Qaemshahr Barnch,
Islamic Azad University, Qaemshahr, Iran. Experimental treatments included: (1) wheat straw management: plus
residue (+R) and minus residue (-R); (2) tillage system: zero tillage (ZT) and conventional tillage (CT); and (3)
Nitrogen rates: 0, 100, 200 (control) and 300 kg N ha* (N1-N4). Following 7 years of continuous practices,
ZT+RN4 and ZT+RN3 had the best soil quality and produced the highest maize grain yield with averages of
5250 and 5150 kg.ha™* in 2010 and 2011 , respectively). Removing the residues, i.e. treatments ZT + -R + N1
had average grain yileds of 2150 kg.ha ! in 2010 and 2011, that was the lowest yield and soil physical and
chemical properties in comparison with the other practices. Organic C, total N, moisture content, aggregates
stability, mechanical resistance, pH and EC were the soil characteristics which determined the differences in soil
quality between conventional tillage and zero tillage treatments. Soil organic C, total N, aggregate stability and
moisture content had the highest correlations with final maize grain yield (R = 0.87**). The findings of this
experiment suggest that ZT+R together with 200 kg N.ha* (N3) would improve some soil properties, maize

grain yield and could also be benficial for the sustainability of higher crop production systems.

Key words: Crop residue, Maize, Soil organic carbon and Tillage.
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