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Table 1- Physical and chemical characteristics of soil at the experimental locations
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Soil texture Organ(lf/;afbm (%) (%) (ppm)  (ppm)
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Damghan Clay loam

e o 75 2 15 02 15 400
Mashhad Loam
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Table 2- Combined analysis of variance for the investigated traits of barley under field condition

. Copan G Gl oL s ablS Sl el o
s e 6:{ .05},;:; .05.9):-:; S .«'Jj; A5 S ): R} .):J:?' s s Slae
SOV 2" Nitrogen Nitrogen Nitrogen Nitrogen cednitrogen o oo yield
df use uptake roductivi harvest content
efficiency efficiency p ty index
O 1 2538™ 0.84" 3900.4" 5797.0™ 409294.7 5079413 s
Location
() (sslajT ozl 4 31.1 0.34 297.5 184.5 56048.2 6567319
Error (1)
) 9 28.0™ 0.30" 538.3™ 518.4™ 89970.1"  12706963.7"
Variety
0355 2 141.5™ 0.55™ 1471.8™ 1353.8"  217376.1™" 55345400.1""
Nitrogen
U 18 7.2m 0.18™ 69.6 " 82.41s 27616.1™ 1311996 ™
Nitrogenx Variety
O x = 9 18.0" 0.15m 258.2" 5821 46691.2™  4306084.1""
VarietyxLocation
O x 055 75 2 10.6 " 0.13 88.1™ 95.41s 14432.5™  216765.7™
NitrogenxLocation
O x 035 2% 035
. . 6.4m 0.16™ 55.6 65.5"™ 8179.2™ 1041822
Nitrogen x Varietyx
Location
M) =biTelzsl 116 5.6 0.15 62.1 773 25327.6 1202670
Error (2)
(1) D i s . 7.7 15.1 19.1 13.7 19.3 21.8
CV (%)

A RVAR] JWIdM):)b@m “5)"*5.”f” 5 4 g IS

ns, ** *: non-significant, significant at 0.01 and 0.05 probability levels, respectively
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Table 4- Mean comparison for the investigated traits of barley as affected by interaction
effects of variety and experimental location under field condition

S o 039755 3 pn 2 OS5 8oz 2L 415 > Shes
. . Nitrogen use efficiency Nitrogen productivity ~ Grain yield
Location Variet
Y (kg kg-1) (kg kg-1) (kg ha'!)
3 34.3 abe 36.95 4536.60¢defe
Eram
O 32.18 bed 41.60 defe 3665.30 &
Reyhan
oo 34.71 % 60.34 2 5808.002bed
Behrokh
R 36.12 40.48 °fe 3894.70¢fe
Nimrooz
o 3524 ¢ 51.41 b 5873.30 abe
Agian Nik
Mashhad e 35482 50.20 bed 5677.80 abed
Nosrat
o 33.70 abe 47.55 bede 5922.20 abe
Fajr-30
Ja3 36.20° 52.58 2 4939.3() bedef
Afzal
s 35112 41.40 defe 6579.30 *
Yousef
058 31.80 37.93¢k 5082.00 abedef
Karoon
3 2546 ¢ 34.89 ¢h 3941.50 ©f2
Eram
b 26.18 feh 33.87¢ 4344.5(0 defe
Reyhan
SR 29.82 de 46.5() bedef 6333.90 %
Behrokh
Jamd 27.13 ¢f2 38.60 °f¢ 5098.00 2bedef
Nimrooz
& 27.56 °f¢ 37.18 & 5364.30 2bed
Olrals Nik
Damghan e 28.68 <f 42 .37 odef 5955.90 abe
Nosrat
Voo 27.60 ©f2 36.54 ¢ 5341.80 abed
Fajr-30
&3l 24.19h 2593h 3152.30 ¢
Afzal
s 27.44 °fe 37.64 <t 5184.80 abed
Yousef
058 2531 ¢ 32.92¢h 3904.60 ©f2
Karoon

Lo Jleas) pdaw y3 oSSl o anals dix g0l s 5l b uSibo oy 55 cime BMES] pae oaimd (LiS giw y2 ) dilie by y>

Al e

Similar letter(s) in each column indicate no significant difference between means based on Duncan

multiple test at 0.05 probability level
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Table 5- Correlation coefficient between the investigated traits

3 Shas SO Sl el o304 S Shmbs
Slis . ks G 359 A Bis S ran S
o s> Seed RIFP B3s 58 e Nitrogen use
Traits Grain  Ditrogen  Nitrogen Nitrogen Nitrogen efficiency
yield ~content harvestindex productivity uptake
s 0.67**
Seed nitrogen
content
SRR Jeen g 77
Nitrogen harvest
index
03975 Soso e 2L 0.44%%  0.62%* 0.78**
Nitrogen
productivity
059 2 \_Jv\? 1,5
_»f:‘ R 0.45%*  (0.30** 0.43** 0.44**
Nitrogen uptake
efficiency
059 ps o 1,5
PIEESEEDT 0674 0.60%* 0.78** 0.72%* 0.52%*

Nitrogen use
efficiency

Gl odd IS il Slallas s
Ols bls,l .(Montemurro et al, 2006)
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Introduction: Barely (Hordeum Vulgare L.) is one of the major grain crops from
cereal family, which is the world's fourth most important crop in terms of cultivation
area and yield production after wheat, corn and rice. Iran's share of world barely
production is 2.7 million hectares, representing almost 1.86 % of total global barley
production, according to Ministry of Agriculture Jihad statistics (2013). Nitrogen
is one of the most important nutritional elements with a high consumption rate,
which plays a pivotal role in the vital processes of plants. Lack of nitrogen is
associated with the more significant limitation in producing crops compared to
the other natural elements. Over-consumption of nitrogen fertilizer harms the
environment, while it also has an intense restrictive effect on microorganism
diversity and yield of the crops’ roots. Furthermore, less consumption of nitrogen
than the required amount might be associated with the diminished yield of the
crops (Beatty et al., 2010). To increase the efficiency of nitrogen consumption, we
need nitrogen management strategies, traditional methods of plant breeding and
biotechnology. The aim of this study was to evaluate the effects of different levels
of nitrogen fertilizer on nitrogen use efficiency and yield of old and new barely
cultivars in the two regions of Mashhad and Damghan.
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Materials and Methods: The study was conducted at the research farms of
Ferdowsi University of Mashhad and university of Agricultural Sciences of
Damghan, Iran in the crop year of 2014-2015, using a factorial design based on
completely random blocks with three replicas. Experimental treatments were
combination of barley cultivars (five new cultivars: Fajr 30, Nosrat, Behrokh,
Yousef and Nik, and five old cultivars: Reyhan, Eram, Afzal, Nimrooz and
Karoon) and different levels of nitrogen fertilizer based on soil test from depth of
0-30 cm (the consumption of normal fertilizer, 50% less and 50% more than the
recommended amount of nitrogen for barely). In this experiment, in addition to
yield attributes, traits such as nitrogen use efficiency, nitrogen uptake efficiency,
nitrogen productivity, nitrogen harvest index and seed nitrogen content were
measured.

Results and Discussion: The results of combined analysis of variance
indicated that the effect of nitrogen fertilizer and cultivar was significant on the
all studied traits. While the interaction of the location and cultivar was significant
for nitrogen use efficiency, nitrogen productivity and yield, the other interactions
were not found to be significant. The lower application of nitrogen than normal
was compared with its excessive consumption, which indicated a reduction in the
nitrogen utilization efficiency, uptake efficiency, productivity, harvest index, and
nitrogen seed content in all the studied barely cultivars. The new barely cultivars
exhibited higher nitrogen use efficiency than the old cultivars. Furthermore,
maximum and minimum nitrogen use efficiency were respectively recorded for
Behrokh cultivar at Mashhad region and Afzal cultivar at Damghan region, where
nitrogen use efficiency of new cultivar of Behrokh was 57 % more than that of
Afzal old cultivar. Accordingly, level of nitrogen use efficiency under the climate
of Mashhad was approximately 33% higher than Damghan. The highest nitrogen
uptake efficiency and harvest index were observed in Behrokh and Eram cultivars,
respectively. In addition, maximum and minimum content of nitrogen in the seeds
were registered for the cultivars of Nik and Afzal, respectively, so that the seed
nitrogen content of Nik new cultivar was 22% higher than Afzal old cultivar.
Comparison of average grain yield across the regions showed that the old cultivars
consistently produced lower grain yield as compared to new ones where Yousef
new cultivar gave the highest grain yield (6573 kg ha') in Mashhad and old Afzal
cultivar had the lowest grain yield (3152 kg ha') in Damghan. Superiority of new
cultivars compared to old cultivars could be attributed to their genetic enhancement
in terms of yield production (Gabriella ef al., 2003). It is also notable that all the
studied features in the current research had significant positive associations with
seed yield performance. Given the variable response of the cultivars in Mashhad
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and Damghan, different cultivars should be tested to identify those cultivars that

are adapted to the climatic conditions of each region.

Keywords: New cultivars, Combined analysis, Yield, nitrogen utilization
efficiency
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