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Effect of crop residue management and nitrogen fertilizer on grain yield and
yield components of two barley cultivars under dryland conditions
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Table 1. Physicochemical properties of the soil of experiment site (before planting and after treatments application) 2007-2008 and 2008-2009 (Soil depth: 0-30 cm)

STosS amk Ned S o S il A Sl A -l JS 055
Year Ju OC®%) _pH  Sand(%) Silt(%) Clay (%) Soiltexture EC(dS.m™) P(mgkg") K (mgkg?) Total N (%)
2007-08 \¥A$ -AY 0.78 7.50 7.6 67.1 25.3 Siltyloam 0.61 15.5 456 0.07
2008-09 \¥AY -AA 0.84 7.50 7.6 67.1 25.3 Siltyloam 0.54 16.4 460 0.08
2009 \¥AA 0.12 7.50 7.6 67.1 25.3 Siltyloam 0.50 16.8 469 0.15

Q¥ o Sla b OT dalin 5 L) Joas Jsb )3 tslejT gl ol s s1sm slos 5 L30L ailale 5 S0La —Y i

Table 2. Monthly rainfall and mean temperature of experiment site during growing seasons compared to 30 years means

Rainfall (mm) S, Temperature (°C) L

\YAF-AY AYFAA- VYAV, VFOF-\FAZ VFAF-AY VFAV=AA VFOF-\¥AZ

Month ole 2007-08 2008-09 1975-2006 2007-08  2008-09  1975-2006
230ctober oLt Jyl 0 42 24.4 11.3 11.2 9.9
November 53T 18 125 77.3 6.6 5.1 8.8
December 3 76 20.5 96.2 15 35 34
January o 29.5 315 88.2 3.7 51 3.5
February Ll 0 9.1 68.8 8.8 9.0 6.9
March RYESYR 35 58 45.6 14.0 10.3 10.9
April RS 0 0 141 17.3 175 15.6
23May sls & Jsl 0 0 0.9 22.4 22.1 20.1
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Table 3. Analysis of variance for yield and yield components of two barley cultivars in residue management and nitrogen fertilizer treatment

230k A Sl
G137 4= ys als 3 Shes 415 558 05 Al s 4ls No. Fertile S5 g s Shas Csls p jasls

S.0.V JRE d.f Grain yield 1000-grain weight ~ Grains.spike™ spikes Biological yield Harvest index
Year (A) Jl 1 9033751** 1273.416** 266.090** 14.326** 58184445 2547.420*%*
Error s 6 3924982 17.049 2.870 0.050 48357710 410.528
Cultivar (C) ) 1 9025287** 1725.156** 77.122** 2.341%* 361965ns 4402.131**
AxC 0% Ju 1 281064™ 21.298™ 2.402* 0.073™ 7387™ 176.649™
Error s 6 42009 18.060 0.407 0.107 314199 69.444
Crop residue(D) A bl 2 14151717 ** 97.226** 109.575** 4,985** 97829536** 597.606**
A<D L x Jlw 2 4140710™ 1.200™ 3.412** 0.155™ 1996521™ 48.691**
Error (IS 12 703869 4.052 0.526 0.057 5163696 12.578
CxD (TP 2 1398777** 154 577** 24.473%* 2.260™ 5227538** 322.051**
AxCxD Lla x 03, % Jlo 2 43560™ 1.902" 0.762" 0.070™ 106684™ 36.251"™
Error Lo 12 177745 4.113 0.855 0.015 739858 14.933
Nitrogen(E) PPN 2 6586392** 167.209** 72.688** 2.619** 103291790** 13.73™
AxE 35 x e 2 205112™ 2.064™ 2.264" 0.082" 2107995™ 16.085™
CxE 055,58 % o 2 1757824™ 240.900** 72.187** 1.178** 9138394** 173.149**
AxCxE 3597 % @by x Jlw 2 54741™ 2.974™ 2.248™ 0.037™ 186497™ 32.303™
DxE s psx bl 4 2340716** 514.721** 26.989 2.140** 35002243** 121.529**
AxDxE O % Lla x Jl 4 72894 6.355™ 0.840™ 0.067™ 714331™ 20.192"
CxDxE 859, % Llayx o3, 4 1936383** 289.748** 14.630** 0.409** 15309517** 64.920
AxCxDxE 3597l X035 % Jl 4 60302"™ 3.577™ 0.456™ 0.013"™ 312439™ 21.128™
Error o 72 194818 10.232 1.312 0.082 1773006 34.381
CV(%) Sl kS g S 13.14 11.95 14.87 15.02 14.18 13.14

*and ** : Significant at 5% and 1% probability levels, respectively
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Table 4. Effects of crop residue and nitrogen fertilizer rates on yield and yield components of two barley cultivars for two cropping years (2007-2009)

230k ali sl
4l 5> Slas $ls 558 03 Al 3 4l No. fertile &S5 g 5 Shas Sl esls
Treatments b7 sleles Grain yield (kg.ha®)  1000-grain weight (g)  Grains.spike™ spikes Biological yield (kg.ha™)  Harvest index (%)
Crop residue (kg.ha™®) L
0 347b 22.5b 4.1c 1.0b 1103b 31.4ab
750 850a 21.1b 5.6b 1.5a 2581a 32.9ab
1500 966a 24.3a 7.5a 1.8a 2934a 32.8ab
N (kg.ha™) 355
0 518c 20:2b 4.1c 1.0b 1419c 36.5a
40 684b 21.2b 5.6b 1.5a 2162b 31.6ab
80 941a 26.5a 7.1a 1.6a 3095a 30.4ab
Barley cultivars o)
Afzal il 854a 25.5a 7.1a 1.5a 2214a 38.5a
Reyhan Olows 558b 22.6b 4.9b 1.3b 2198a 25.3b
Year Jl
2007-08 565b 20.1b 4.9b 1.2b 2190a 25.7b
2008-09 854a 25.1a 6.7a 1.5a 2210a 38.6a

,\J)\UU&)l:@x»Lg)LATQ}LEu):c‘.;JL;.::—\cla.u).sbg.ﬂ:L;l&\;J;goijwL»ljumdfjx.ﬂ;})J»Lg\)lzaféuﬁl:ﬁo};»f);
Means in each column followed by similar letter(s) are not significantly different, using Duncan's multiple Range Test

Ley
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Table 5. Interaction effect of crop residue and nitrogen fertilizer rates on yield and yield components of two barley cultivars

als 5 Sles &l 8 0 Ay als Db diw slass S5 g s Shas Csls e la
Grain yield (kg.hal) 1000-grain weight (g) Grains.spike™ No. fertile spikes Biological yield (kg.ha™) Harvest index (%)
Afzal Reyhan Afzal Reyhan Afzal Reyhan Afzal Reyhan Afzal Reyhan Afzal Reyhan
Crop residue (kg ha) sl sy
O)s s
N (kg.ha™)
0 154ef 105f 20.2e 17.1f 4.35ef 3.69fg 0.5ef 0.5f 553gh 343h 27.8def  30.6bc
0 40 471cde 119f 23.2de 18.3ef = 5.19ef 4.16f 0.9d 1.0e 1601efg 571gh 24.6def 17.1f
80 558cd 715bc 24.7de 19.8ef* 7.48d 7.86¢d 1.5bcd 1.3cd 1862ef 3042cd 25.7def 23.4e
0 817bc 347def 22.4de 19.8ef  8.54abcd 4.64ef 1.5bcd 1.5bcd 2383cde 1646fg 31.3bcd 19.8f
750 40 1314a 827bc 30.9ab 21.3de  9:8la 9.48abc  1.8abcd  1.8abcd 2969cde 3217bcd 36.8abc  22.9e
80 1034b 671cd 31.4ab 23.1de  8.53bcd 7.69d 1.4d 1.3d 2923cde 1921def 31.8bcd 21.5e
0 761bc 339def 23.1de 21.4de 5.85e 2.20g 0.4f 1.4cd 1255fgh 1591efg 32.5bcd  19.5e
1500 40 999b 993b 30.8abc 25.9de  8.5labcd 3.33fg 1.8ab 1.6abcd 2065def 3067cd 37.1ab  20.1e
80 1459a 1057b 32.4a 33.0a 10.03a 9.67ab 2.0a 1.8abcd 4066ab 4461a 35.8ab  23.6de

Ll (g4l sme ‘5JLATQ}UJJ.;):€;;JL§:>\@4.~)>Q§;|: sl aals iz O ga 5T bl s iz &S 2i oy 5!;!:455&&;\3@: O gt 5>
Means in each column followed by similar letter(s) are not significantly different, using Duncan’s multiple Range Test
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Table 6. Correlation coefficients between grain yield and yield components of two barley cultivars

«ls 5 S 095k aliw sl i 3 &l s iz 055 oS5 s Sas
Grain yield No. fertile spike Grains.spike™ 1000-grain weight Biological yield
Sk abw sl 0511
No. fertile spike
adow sals 05827 0.033
Grains. spike™
gls Hlm o5 0213 -0.242 -0.121
1000-grain weight
N 0.868 ™ 0.709 ™~ 0.479° 0.969
Biological yield
il jesln 06087 -0.617 0.4837 0.178 0.175

Harvest index

*and **: Significant at 5% and 1% probability levels, respectively

Lev

*
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Effect of crop residue management and nitrogen fertilizer on grain yield and
yield components of two barley cultivars under dryland conditions
Sadeghi, H.> and A. R. Kazemeini®

ABSTRACT

Sadeghi, H. and A. R. Kazemeini. 2011. Effect of crop residue management and nitrogen fertilizer on grain yield and yield
components of two barley cultivars under dryland conditions. Iranian Journal of Crop Sciences. 13 (3): 436-451.

(In Persian).

To evaluate the effect of crop residue management and nitrogen (N) fertilizer rates on grain yield and its
components in barley under dryland conditions, a field experiment was carried out at the college of agriculture,
Shiraz University, Bajgah, Shiraz, Iran in 2007-2009 cropping cycles. The-experiment was conducted as strip
split plot arrangements in randomized complet block design with four replications. Horizontal plots were three
crop residue rates (0, 750 and 1500 kg.ha™), vertical plots consisted of two barley cultivars (Afzal and Reyhan),
and sub-plots were three nitrogen rates (0, 40, and 80 kg N.ha™). Number of spike.plant™, grains.spike™, and
1000-grain weight of both barley cultivars significantly increased with increased N and crop residue rates in
both cropping cycles. The lowest grain yield was obtained from 1500 kg.ha™ residue incorporation without N
application indicating the soil N imbalance. The optimum crop growth and the highest grain yield (1459 and
1057 kg.ha in cvs. Afzal and Reyhan; respectively) were obtained from the highest crop residue and N rates.
Positive relationships were observed between grain yield and number of spikes.m?, grains.spike™, grains.plant™,

biological yield and harvest index.

Key words: Barley, Grain yield, Nitrogen and Crop residue management.
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