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Evaluation of grain yield and nitrogen use efficiency indices of barley
(Hordeum vulgare L.) genotypes under low input conditions

Attarzadeh, M., Maleki Farahani, S.? and Mirdoraghi, M.3

ABSTRACT

Attarzadeh, M., Maleki Farahani. S. and Mirdoraghi, M. 2024. Evaluation of grain yield and nitrogen use
efficiency indices of barley (Hordeum vulgare L.) genotypes under low input conditions. Iranian Journal of Crop
Sciences. 25(3): 405-422. (In Persian)

Introduction: Nitrogen is one of the important nutrient elements necessary for the production of agricultural
products, but the excessive application of nitrogenous chemical fertilizers and their leaching cause
environmental pollution. Crops’ cultivars with high nitrogen use efficiency is one of the environmental friendly
aproaches to mitigate this problem.

Materials and Methods: To evaluate grain yield and nitrogen use efficiency in barley genotypes under low
input conditions (without fertilizer application), a field experiment was conducted in research field of the
agricultural faculty of Shahed University, Tehran, Iran in 2016-2017 cropping season. Thirty six barley
genotypes, purified for three cropping seasons, were planted using simple alpha lattice design with two
replications.

Results: The results showed that genotypes; 106, 107, and 68 had the highest grain yield (7963, 7920 and 7900
kg ha?, respectively), the highest nitrogen use efficiency (58.6, 58.5 and 56.9 kg.kg™, respectively) and the
highest nitrogen uptake efficiency (2, 2 and 2.25 kg.kg™, respectively). The results of multiple regression
analysis showed that the three variables of nitrogen use efficiency, nitrogen uptake efficiency, and biomass yield
explained 98.2% of variation in grain yield. Principle component analysis revealed that barely genotypes divided
into four groups. The first group included genotypes; 88, 119, 54, 107, and 68 for nitrogen uptake efficiency and
nitrogen use efficiency, grain yield and quality. These genotypes are suitable for low input cropping systems to
increase nitrogen use efficiency.

Conclusion: The results of this experiment indicated that further investigations are required for recommendation

of barley genotypes with higher nitrogen efficiency and grain yield for low input cropping systems.

Key words: Barley, Biomass yield, Multiple regression analysis, Nitrogen deficiency and Nitrogen uptake

efficiency
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Fig. 1. Minimum and maximum air temperature and monthly rinfall at the experiment site (2016-2017)
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Table 1. Physical and chemical properties of soil at the expriment site
SOl Ly e S e T i el

oSl sl R EC B Cu Mn Zn Fe P K 05958
Soil texture  pH (dS.m 1) (mg.kg?) N (%)
Loam .4 7.07 5.35 123 194 845 271 258 28 573 0.1
dld U’-'-,-)LSLN" Q)}»ﬁ‘b)ﬁdlﬁgﬂl& A% r\}u‘ ajjbdlu\.ql).i 6)\::4“')}: 4.5‘/.6\? OLM.:?J.&) a))b
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Table 2. Specifications of barley genotypes used in the experiment

7 sbed s 85 eSlosles —
Barley genotypes Gene bank number Origin
3 71426 Algeria
4 71426 Algeria
8 71530 Russia
15 1132 Iran
16 1132 Iran
17 71608 Egypt
22 71657 Egypt
34 72322 China
37 72368 China
46 72439 China
47 72439 China
49 72466 Iran-Miyandoab
54 72494 Iran-Gazvin
57 72500 Iran
68 1133 Iran
70 11311 Iran
71 72562 Iran-Kerman
75 72566 Iran-Gorgan
86 72650 Iran
88 72655 Iran
93 72672 Iran
102 72372 China
103 1.1.3.15 Iran
105 1.1.3.35 Iran
106 72482 Iran-TorbateJam
107 1.1.3.38 Iran
110 1.1.3.46 Iran
114 72686 Iran
116 1.1.3.55 Iran
117 1.1.3.47 Iran
119 72747 Iran
Ste/Antares//YEAT762-
2/YEA605-
125 5/3/SIr//Alpha/Durra Unknown
ICB01-1402-OAP-
OMh-1Mh-OMh
131 Dayton / Ranney ICARDA
133 Yea/168 ICARDA
134 Obruk-86 Turkey
140 1.1.3.45 Iran
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Fig. 2. Mean comparison of grain yield of barley genotypes under low input conditions
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Table 3. Mean comparison of grain yield, nitrogen use efficiency indices of barley genotypes under low input conditions

WhaSles  orgianisSles Wblplss ol el 03 ol wl> 055 5 e 03578 S50 0554 e )8 0538 D pme S 550, 610588 3 pae LS
o) Grain yield Biomass 1000 grain  Nitrogn uptake of ~ Nitrogen uptake of  Nitrogen utilization Nitrogen uptake Nitrogen use Nitrogen use efficiency
Barley genotypes  (kgha®) (kgha?) weight (g)  shoot (kgN.ha™) Grain (kgN.ha?) (kgkg™?) efficiency (kg.kg™) efficiency (kg.kg™?) for protein (kg.kg™)

3 2311 4811 56.6 67.3 50.6 36.5 0.50 17.1 0.37
4 2473 6666 56.0 76.3 48.9 35.0 0.57 18.3 0.36
8 3533 7755 54.4 122.9 92.1 29.6 0.91 26.1 0.68
15 784 2289 46.5 21.7 16.2 30.0 0.21 5.8 0.12
16 4555 1344 41.1 145 8.4 31.8 0.11 33 0.06
17 5453 13889 43.7 167.9 103.7 311 1.24 40.4 0.77
22 1742 4766 46.4 46.9 28.8 35.1 0.35 12.9 0.21
34 1496 3977 50.4 46.6 29.9 33.1 0.35 11.0 0.22
37 3822 8855 44.0 122.3 81.2 313 0.91 28.3 0.60
46 6066 14267 49.1 177.7 126.9 29.9 1.32 449 0.94
47 6653 13267 49.9 175.5 135.0 38.7 1.30 49.2 1.00
49 2747 7277 50.9 81.7 49.1 37.0 0.61 20.3 0.36
54 7187 17378 45.2 248.2 174.7 29.4 1.84 53.2 1.29
57 4258 9044 39.8 140.7 88.7 29.7 1.04 315 0.66
68 7693 21467 50.7 287.8 184.3 26.5 2.25 56.9 1.37
70 2918 7400 50.4 99.0 72.2 30.2 0.73 21.6 0.53
71 4600 12734 51.3 160.9 100.1 28.6 1.19 34.0 0.74
75 1933 4000 55.1 60.0 45.1 31.9 0.44 14.3 0.33
86 3053 7978 49.3 95.0 64.6 319 0.70 22.6 0.48
88 4866 15334 50.8 229.6 157.5 211 1.70 36.0 1.17
93 4449 9022 54.1 146.5 110.6 30.8 1.09 329 0.87
102 3909 9722 53.2 125.5 92.9 32.6 0.93 28.9 0.67
103 5211 10911 52.0 164.0 128.6 322 1.22 38.6 0.95
105 2966 8711 50.3 91.3 55.5 323 0.68 21.9 0.41
106 7920 24934 49.0 270.6 156.4 294 2.00 58.6 1.16
107 7900 18133 44.3 269.6 182.8 30.9 2.00 58.5 1.28
110 2847 5888 48.2 86.4 66.3 324 0.64 21.0 0.49
114 1695 4800 56.3 55.3 39.1 24.4 0.41 125 0.29
116 4840 10367 46.3 157.0 1185 31.2 1.16 35.8 0.88
117 2020 5755 43.0 75.3 47.8 23.7 0.56 14.9 0.35
119 7000 19000 55.7 234.1 158.3 29.8 1.73 51.8 1.17
125 2720 7189 53.6 93.3 65.8 29.8 0.69 20.1 0.49
131 2720 6889 51.2 105.5 76.6 27.7 0.78 20.1 0.57
133 3546 6678 53.4 84.6 61.3 42.0 0.63 26.2 0.45
134 3873 9022 53.9 119.1 89.1 32.7 0.88 28.6 0.66
140 4375 9244 54.6 105.2 734 41.0 0.78 324 0.54
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LSD 1250 1417 9.1 20.2 325 9.0 0.3 9.8 0.28
L (63 gme D3l oy ey Jam! o 53 LSD 55T bl s &5 2 (35 (5513 7 o2 e D50 52 55
Means in each column followed by similsr letter(s) are not significantly different at 5% probibilty Ievei',wusing LSD test
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Table 4. Correlation coefficient between grain yield and nitrogen use efficiency indices of barley genotypes under low input conditions

03978 e =bs O e 1SS
s> Sae als i 05 lsm gl s 05 e 03375 o305 Os ol gL 05578 o pn R TITG I RT O35 Sl p yasls Sl pesls
Grain yield 1000 grain Nitrogn uptake Nitrogen uptake Nitrogen Nitrogen uptake Nitrogen use Nitrogen use efficiency Nitrogen harvest Harvest index
@) weight (2) of Shoot (3) of Grain (4) Utilization (5) Efficiency (6) Efficiency (7) for protein (8) Index (9) (10)
1 1
2 -0.08" 1
3 0.96™ -0.09 1
4 0.96™ -0.04ns 0.98™ 1
5 -0.09"™ 0.20™ -0.31" -0.27m 1
6 1.0™ -0.08" 1.0™ 0.96™ -0.10" 1
7 0.96™ -0.09 0.96™ 0.98™ -0.10" 0.96™ 1
8 0.95™ -0.38™ 0.98™ 1.0™ -0.28"™ 0.98™ 0.96™ 1
9 0.07™ 0.44" -0.03 0.12" 0.54™ 0.96™ 0.11m™ 0.11™ 1
10 0.14" 0.16™ 0.00™ 0.12" 0.54™ -0.01" 0.14m 0.11™ 0.83" 1

ns, * and **: Not significant and significant at 5% and 1% probabikity levels, respectively
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Table 5. Regression coefficients for prediction of grain yield of barley genotypes under low input conditions
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Nitrogen use efficiency
R 02,5 2 St 9.80 3.08 0.34 318 0.002
Biomass yield
XDk LS gg) g6 403.18 0.26 246  0.016
Nitrogen uptake efficiency
RMSE= 249.08 R=0.993 R?=0.986 R? adj= 0.985
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Table 6. Coefficients of the components using PCA of barley genotypes under low input conditions
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Biomass 035 ) 3 Shas 0.354432 0.146439
Harvest index Sl Latls 0.0339569 -0.535859
1000 grain weight 4l lm 05 -0.0263444 -0.240642
Nitrogen use efficiency 35978 O3 e 1S 0.362924 0.0140773
Nitrogen utilization 35555 Gose e -0.112957 -0.226955
Nitrogen uptake efficiency 3598 e o) 0.371492 0.0686473
Nitrogen use efficiency for protein .55, @l 055,25 O pae 218 0.373888 -0.0206109
Nitrogen harvest index 058 A8 bl e ls 0.0278105 -0.568804
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Fig. 4. Biplot of barley genotypes under low input conditions
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