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ABSTRACT

Among the cultural practices, sowing date and fertilizer application are some of the
limiting factors to achieve production potential of the crop. A two year field experiment was
conducted at EI-Kharga district in the New Valley during 2012/2013 and 2013/2014 seasons,
respectively, to investigate the effect of two sowing dates (Nov, 20 and Dec. 20) and four N
fertilizer levels (0, 30, 60 and 90 kg N fed™) on yield and its components of two hull-less
barley cultivars (Giza 130 and Giza 135). Results showed that days to heading, plant height,
days to maturity, yield components (spike length, number of grain spike™, spike kernel weight
and 1000-kernel weight), and grain yield of barley were significantly affected by sowing date.
Giza 130 sown on 20 Nov. produced the highest grain yield compared with sowing on 20
Dec. irrespective of the fertilizer used. Also, sowing at 20 Nov. gave the highest number of
kernels spike™, 1000-kernel weight and biological yield with Giza 130. Grain yield and yield
components of barley were also affected by N fertilizer levels. Days to heading, days to
maturity, 1000-kernel weight, biological yield and grain yield increased with increasing
nitrogen application level up to 90 kg N fed™. The interaction between sowing date and
cultivar had a significant effect on all the studied traits except for days to maturity. However,
the interaction effect of sowing date and N fertilizer indicated that the highest grain yield was
obtained from the treatment of 20 Nov. sowing with 90 kg fed? N. Also, the interaction
among sowing dates, cultivar and nitrogen fertilizer was significant for all traits, except for
days of maturity. It can be concluded that 20 Nov. sowing date with 90 Kg N fed™ might be
sustainable approach for achieving the highest production of Giza 130 under the New Valley
conditions in Upper Egypt.
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1. INTRODUCTION genotypic characters, input requirement,

Barley (Hordeum vulgare L.) is the major ~ growth  process and the prevailing
cereal crop in many dry areas of the world  environment during growing  season
and is vital for the livelihoods of many  (Yesmin et al., 2014). Sowing date and
farmers. Barley is an annual cereal crop  fertilizer rate control the yield. Effect of
grown in environments ranging from the  sowing time and fertilizer levels on the yield
desert of the Middle East to the high  of barley was tested under rainfed condition.
elevation of Himalayas (Hayes et al., 2003).  The differences in yield of early and late
It is usually used as food for humans and  sown crops may be due to favorable
feed for animals and poultry. The variety  temperatures at different growth stages,
plays an important role for producing better ~ which may increase photosynthetic rate.
yield and seed quality of barley. Different  Heat stress during and after anthesis growth
varieties respond differently for their  stages mainly affects assimilates availability,
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translocation of photo-synthates to the grain
and starch synthesis and deposition in the
developing grain. (Modhej 2011). Among
the nutrient elements, nitrogen plays a vital
role in growth and development of the crop
and also affects seed quality at its optimum
level, although judicious dose of nitrogen
elevates the yield and quality of barley
seeds. The optimum dose of nitrogen varies
from location to location (Yesmin et al.,
2014). Hefni (1976) stated that grain yield of
barley increased significantly as nitrogen
rates increased up to 50 kg N fed™ in Egypt,.
Also, Turk et al., (2003) indicated that the
highest grain yield of barley under 120 Kg N
ha™ among N rates owing to highest number
of spikes m? (537.5) and the number of
grains spike * (56.3) of barley than the
control. Misra et al., (1980) stated that
increasing N up to the level of 60 kg N ha™
resulted in a significant increase in straw
yield of barley. Towfelis (1989) found that
increasing nitrogen levels up to 60 kg fed™
led to progressive increase in the number of
spikes m™, grain yield and straw yield, while
harvest index decreased with increasing N
application. Orabi et al. (1998) studied the
effect of nitrogen fertilization on barley
under the New Valley conditions. They
pointed out that increasing nitrogen level up
to 178.5 kgN ha™* caused significant increase
in plant height, 1000 kernel weight,
biological yield, straw yield and grain yield.
Treated barley plants by 178.5 kg N ha™
with weekly irrigation was considered the
best combination for barley production
under the New Valley conditions. Many
research workers indicated that early
planting increased the yield attributes and
yield of different crops than late planting in
different climatic conditions (Abdur et al.,
2010). Unfavorable air temperature during
grain filling is considered the major factor
reducing barley production in Middle and
Upper Egypt. Also interesting of barley
response to environmental stresses has been
increased in recent years because severe
losses that result from climate changes and
high concentrations of toxic elements (Lewis
and Christiansen 1981, and Blum, 1985).
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The present study was conducted to
determine the optimal sowing date and N
fertilizer application for two hull-less barley
cultivars for yield and its components under
the New Valley conditions.

2. MATERIALS AND METHODS

The present study was carried out at the
Experimental Farm of El-Kharga Research
Station, the New Valley Governorate,
Egypt, during the two successive seasons of
2012/2013 and 2013/2014.

Two sowing dates (20" Nov. and 20"
Dec.), four nitrogen fertilizer levels (0, 30,
60 and 90 Kg N fed™) and two hull-less
barley cultivars (Giza 130 and Giza 135)
were used.

The experimental design was a split-split
plot in a randomized complete block
arrangement with three replications. The
main plots were assigned to sowing dates,
while the sub plots were assigned to
cultivars and sub-sub plots were assigned to
nitrogen fertilizer treatments. The plot size
(experimental unit) was 4.2 m? (6 rows x 0.2
m x 3.5 m). Sowing was done by Drill
method at the rate of 50 Kg fed™
Phosphorous fertilizer was applied during
seedbed preparation at the rate of 60 Kg
P,Os fed™ in the form of super phosphate
(15.5% P,0s5). Potassium fertilizer was
applied at the rate of 24 Kg K,0 fed™ in the
form of potassium sulphate (48% K0) in
two equal doses, the first dose was applied
during seedbed preparation, while the
second one was applied at 30 days after
sowing. Nitrogen fertilizer was applied in
the form of ammonium nitrate (33.5%) in
three equal doses; the first dose was at
sowing and the other two doses were applied
at 21 and 45 days after sowing.

The other cultural practices were carried
out according to the barley production
practices followed at the New Valley, Egypt.
The following growth and yield traits were
recorded; days to heading, days to
physiological maturity, plant height, spike
length, number of kernels spike™, spike
kernel  weight,  1000-kernel  weight,
biological yield, grain yield, straw yield and
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harvest index. The data were analyzed
according to split-split-plot design. Standard
analysis of variance using Least Significant
Differences (LSD) was performed to
estimate the significant differences among
treatments (Steel and Torrie, 1980).
Representative soil samples were taken from
El-Kharga in 2012/13 and 2013/14 seasons
before planting and were chemically and
mechanically analyzed (Table 1). The
average temperature and relative humidity
were recorded during the two growing seasons
as presented in Table (2).

days to heading was 64.7, 67.8, 70.1 and
71.2 days in the 1% season and 64.3, 66.8,
69.1 and 70.8 days in the 2" season with O,
30, 60 and 90 kg N fed™, respectively. The
increase in the number of days to heading
due to nitrogen fertilizer may be attributed to
the retarding effect of the nitrogen element
on the transition of the growing point from
vegetative to floral stage. These results are
in harmony with those of Mohamed (2009).
Maximum number of days to heading (71.5
and 73.2 days) was from Giza 130 with 90
kg N fed® fertilizer in both seasons,
respectively.

Table (1): Soil chemical and mechanical analyses at EI-Kharga, the New Valley Governorate in

2012/013 and 2013/014 seasons.

El-Kharg Chemical analysis Mechanical analysis
ppm EC CaCo; | Clay Silt Fine Coarse
N P K PH M oem? % % % sand% | sand % Texture
1st
season 22.0 11.0 210 7.6 1.46 2.00 18.9 10.6 70.5 23.5 Sandy loam
2 20.0 10.0 200 7.7 155 3.80 18.0 12,5 69.5 25.0 Sandy loam
season

Table (2): Means of maximum and minimum temperature and relative humidity at El-Kharga,
the New Valley Governorate in 2012/2013 and 013/2014 seasons.

Date El-Kharga
Nov: Ao 2012/2013 2013/2014

ov- Apr Max Min RH% Max Min RHY%
Mean 27.9 12.2 39.0 28.5 125 39.2

3. RESULTS AND DISCUSSION

3.1. Vegetative Growth
3.1.1. Days to heading

Results concerning days to heading are
presented in Table (3). Days to heading were
significantly (p< 0.05) affected by sowing
date, cultivar and N levels in both season
and SXG interaction in the 2" one Table (3)
showed That sowing date on 20™ Nov.
gave maximum days to heading, while
sowing date on 20" Dec. exhibited minimum
days to heading. Days to heading varied
from 61.0 to 73.3 days at the 1% season and
from 55.0 to 74.7 days at the 2" season.
Also, the results revealed that heading for
Giza 135 was earlier than Giza 130 across
the two seasons. The average number of
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3.1.2. Days to physiological maturity

Results presented in Table (4) indicated
that different sowing dates, cultivars and N
levels had a significant effect on this treat in
both seasons, except for sowing date in the
2" season.

Days to maturity varied from 95.0 to
113.3 the days at the 1*' season and from
94.3 to 112.0 days at the 2" season. Also,
the results revealed that maturity for Giza
135 was earlier than Giza 130 across the two
seasons. The average number of days to
maturity was 97.3, 102.8, 105.8 and 110.0
days in the 1% season and 100.0, 103.8,
106.2 and 108.7 days in the 2" season with
0, 30, 60 and 90 kg N fed™, respectively.
Application of 90 kg N fed? gave the
highest number of days to maturity (110.0
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Table (3): Mean number of days to heading as influenced by sowing date, nitrogen level, cultivars and

their interactions in both seasons.

2012/2013 2013/2014
Sc&v;i:g Cultivars N levels (kg N fed™) Mean N levels (kg N fed™) Mean
0 | 30 | 60 | 90 SXG 0 30 | 60 | 90 SXG
G130 680 | 710 | 733 | 723 712 693 | 717 | 737 | 747 72.35
20 G135 64.7 | 673 | 707 | 730 68.9 670 | 69.3 | 720 | 743 70.65
G130 650 | 677 | 69.7 | 707 68.3 657 | 683 | 703 | 720 69.08
202 G135 610 | 650 | 66.7 | 68.7 65.4 550 | 580 | 60.3 | 620 58.83
G130 665 | 69.3 | 715 | 715 663 | 688 | 712 | 732
'K'Ii%? G135 628 | 662 | 687 | 70.8 622 | 6480 | 67.0 | 683
Mean N | 647 | 678 | 701 | 71.2 643 | 668 | 691 | 708

Sowing date : S
Cultivars effect : S

LSD N = 1.356
LSD NxG =NS
LSD SxG =NS

LSD SXNxG =NS

Table (4): Mean number of days to physiological maturity as influenced by sowing date, nitrogen level,

cultivars and their interactions in both seasons.

Sowing date : S
Cultivars effect : S

LSD N = 0.760
LSD NxG =NS
LSD SxG =1.454

LSD SxNxG =NS

2012/2013 2013/2014
Sc&v;/igg Cultivars N levels (kg N fed™?) Mean N levels (kg N fed™) Mean
o [ 30 | 60 | 90 | SXG 0 30 | 60 | 90 SxG
G130 1000 | 107.3 | 108.7 | 1133 | 1073 1027 | 105.7 | 108.7 | 112.0 1073
20111 G135 957 | 101.7 | 106.0 | 111.0 | 103.6 99.7 | 1023 | 1043 | 105.7 103.0
G130 98.7 | 103.7 | 107.0 | 109.0 | 104.6 1033 | 106.0 | 107.7 | 110.0 106.8
20/12 G135 950 | 98.3 | 101.7 | 106.7 | 100.4 943 | 101.3 | 104.0 | 107.0 1017
G130 99.3 | 1055 | 107.8 | 111.2 1030 | 105.8 | 108.2 | 111.0
Mean G135 953 | 100.0 | 103.8 | 108.8 970 | 101.8 | 1042 | 106.3
NXG Mean N | 973 | 1028|1058 | 1100 1000 | 103.8 | 106.2 | 108.7

Sowing date : S
Cultivars effect : S

LSDN = 1.173
LSD NxG =NS
LSD SxG =NS

LSD SxNxG = NS

Sowing date : NS
Cultivars effect : S

LSD N = 1.062
LSD NxG =NS
LSD SxG =NS

LSD SxNxG =2.125

and 108.7days) in both seasons, respectively.
Moreover, all interactions affected days to
maturity in both seasons. These results are in
harmony with those of Mohamed (2009).
3.1.3. Plant height

Results presented in Table (5) showed
that plant height was significantly affected

by sowing date and N level in the 1% season,
while all the studied factors and their
interactions had a significant effect in the 2"
season. Sowing on November 20 produced
taller plants. This could be due to long life
time of the plant which gave a maximum
vegetative growth. plant height varied from
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Table (5): Mean plant height (cm) as influenced by sowing date, nitrogen level, cultivars and

their interactions in both seasons.

2012/2013 2013/2014

Sc()j\glltigg Cultivars N levels (kg N fed™?) Mean N levels (kg N fed™) Mean
0 | 30 | 60 | 90 | SXG 0 30 | 60 | 90 | SXG
20/11 G130 580 | 62.0 | 643 | 657 | 62.5 57.7 | 60.0 | 61.0 | 620 60.2
G135 587 | 61.0 | 633 | 657 | 622 527 | 56.0 |59.7 | 613 57.4
20/12 G130 570 | 59.3 | 613 | 60.7 | 596 57.7 | 587 | 60.7 | 627 60.0
G135 570 | 58.7 | 610 | 643 | 60.3 573 | 587 | 610 | 63.0 60.0

G130 575 | 60.7 | 62.8 | 632 57.7 | 59.4 | 609 | 624

'K'Ii%? G135 578 | 59.8 | 622 | 650 550 | 574 | 604 | 622

Mean N | 577 | 603 | 625 | 64.1 564 | 584 | 60.6 | 62.3

Sowing date : S
Cultivars effect :NS

LSDN = 2.216
LSD NxG =NS
LSD SxG =NS

LSD SxNxG = NS

57.0 to 65.7cm at the 1% season and from
57.3 to 63.0 days at the 2" season. Giza 130
recorded a maximum plant height in both
seasons compared to Giza 135. Plant height
was increased by increasing N levels and
this was clear in the 2" season. The average
plant height was 57.7, 60.3, 62.5 and 64.1
cm in the 1% season and 56.4, 58.4, 60.6 and
62.3 cm in the 2" season with 0, 30, 60 and
90 kg N fed™, respectively. These results
suggested that early sowing with N fertilizer
application might have improved the
vegetative growth of the crop. These finding
are in agreement with those reported by of
Abdur et al. (2010).
3.1.4. Spike length

Results presented in Table (6) indicated
that different sowing dates, cultivars and N
levels had a significant effect on spike
length in both seasons, except for sowing
date in the 2" season. Spike length varied
from 3.5 to 6.9 cm at the 1*' season and from
2.9 to 5.4 cm at the 2" season. Giza 135
produced the longest spike than that of Giza
130 in the1® season but Giza 130 gave the
longest spike in the 2" season. The average
of Spike length was 4.4, 5.4, 5.9 and 6.3 cm
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Sowing date : S
Cultivars effect : S
LSD N = 0.461
LSD NxG =0.652
LSD SxG =1.644
LSD SxNxG =0.922

in the 1% season and 3.4, 4.0, 4.4 and 4.8 cm
in the 2" season with 0, 30, 60 and 90 kg N
fed™, respectively. Application of 90 kg N
fed™ gave the highest spike length (6.3 and
4.8 cm) in the 1% and the 2" seasons,
respectively. On the other hand, all
interactions showed insignificant effect with
the exception of SxG and SxGxN in the 2™
season. These results are in harmony with
those of Mohamed (2009).
3.2.Yield and its components
3.2.1. Number of kernels spike™

Results in Table (7) revealed that the
number of kernels spike™ was significantly
(p< 0.05) affected by sowing date, cultivars
and N levels in the 1% season. On the other
hand, this effect was by N level in the 2™
season. All interactions showed insignificant
effect with the exception of GXxN and SxN in
the 1% season also SxG and SxGxN in the
2" season. The early sowing date produced
higher number of grains spike™. The average
of grains spike™ varied from 23.0 to 44.3 in
the 1% season and from 19.7 to 34.0 in the2™
season. This  could be attributed to the
different genetic systems of the studied
barley cultivars. Results showed that barley
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Table (6): Mean spike length (cm) as influenced by sowing date, nitrogen level, cultivars and their

interactions in both seasons.

2012/2013 2013/2014
S%V;t':g Cultivars N levels (kg N fed™) Mean N levels (kg N fed™?) Mean
0 30 | 60 | 90 SxG 0 30 60 | 90 SxG
G130 43 | 53 | 60 | 64 . 3.9 45 | 50 | 54 47
20/11 '
G135 52 | 60 | 65 | 6.9 6.2 29 34 | 37 | 40 35
G130 35 | 46 | 51 | 55 47 33 36 | 40 | 43 38
20/12 '
G135 43 | 56 | 59 | 63 . 35 44 | 47 | 53 45
G130 39 | 49 | 55 | 59 36 40 | 45 | 49
Mean G135 48 | 58 | 62 | 66 32 | 39 | 42 | a7
NxG
Mean N | 44 | 54 | 59 | 63 3.4 40 | 44 | 48

Sowing date : S
Cultivars effect : S

LSD N = 0.164
LSD NxG =NS
LSD SxG =NS

LSD SXNxG = NS

Sowing date : NS
Cultivars effect : S

LSDN = 1.531
LSD NxG =NS
LSD SxG =0.331

LSD SxNxG =0.306

Table (7): Mean number of kernels spike™ as influenced by sowing date, nitrogen levels, cultivars

and their interactions in both seasons.

2012/2013 2013/2014
S%v;/igg Cultivars N levels (kg N fed™?) Mean N levels (kg N fed™) Mean
0 | 30 | 60 | 90 SxG 0 30 | 60 | 90 SxG
G130 293 | 337 | 360 | 387 34.4 227 | 260 | 283 | 340 22.8
20 G135 313 | 37.7 | 420 | 443 38.8 180 | 207 | 227 | 253 26.1
G130 230 | 260 | 29.7 | 337 28.1 197 | 223 | 253 | 270 27.8
2oz G135 257 | 300 | 333 | 383 31.8 227 | 247 | 270 | 303 21.7
G130 262 | 298 | 328 | 362 212 | 242 | 268 | 305
Mean G135 285 | 338 | 37.7 | 413 203 | 227 | 248 | 278
NxG
Mean N | 274 | 31.8 | 353 | 388 208 | 235 | 258 | 29.2

Sowing date : S
Cultivars effect : S

LSDN = 1.110
LSD NxG =1.570
LSD SxG =NS

LSD SxNxG = NS

cultivars significantly differed in the number
of kernels spike™ in both seasons. Giza 135
gave the highest kernels spike® in the 1%
season while, Giza 130 produced the highest
value in the 2" season. The average of
number of kernels spike™ was 27.4, 31.8,

Sowing date : NS
Cultivars effect : NS
LSD N = 0.899
LSD NxG =NS
LSD SxG =1.369
LSD SxNxG =1.798

35.3 and 38.8 in the 1% season and 20.8,
23.5, 25.8 and 29.2 cm in the 2" season with
0, 30, 60 and 90 kg N fed™, respectively.
The effect of N fertilizer levels on kernels
spike? was significant in both seasons.
Application of nitrogen at the rate of 90kg N
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fed! gave the highest number of kernels
spike™ (38.8 and 29.2 g) in the 1* and the 2"
seasons, respectively. These findings are in
agreement with those obtained by Turk et al.
(2003).
3.2.2. Spike kernel weight

Means of spike kernel weight are
presented in Table (8). Results indicated that
sowing date, cultivars, N levels and their
interactions except GxN in the 1% season and
SxN in the 2" season had a significant
(p<0.05) effect on the spike kernel weight.
Sowing date on the 20" of Nov. produced
heavier spike kernels weight than late
sowing one. It varied from 0.91 to 1.80g in
the 1% season and from 0.62 to 1.33 g in the
2" season for early and late sowing date,
respectively. Giza 130 gave the heaviest
spike kernel weight as compared with Giza
135 in both seasons, respectively. The
average of number of kernels spike™ was
0.98, 1.11, 1.23 and 1.50 in the 1% season
and 0.79, 0.86, 0.89 and 1.08 g in the 2"
season with 0, 30, 60 and 90 kg N fed™,
respectively. Also the results showed that
spike kernel weight was significantly
increased by increasing nitrogen fertilizer
levels in both seasons. Application of
nitrogen fertilizer at the rate of 90kg N
fed™ gave the heaviest spike kernel weight
(150 and 1.08g) in the 1% and the 2"
seasons, respectively. These results are in
agreement with those of Said et al. (2012)
and Mohamed (2009).
3.2.3.1000-Kernel weight

Analysis of data indicated that sowing
dates, cultivars, N levels and their
interactions except SxN and GxN in the 1*
season and S in the 2" were significant
(p<0.05) Table (9). Sowing date on 20"
Nov. produced heavier grains than late sown
one in both seasons. It varied from 27.2 to
44.7g in the 1% season and from 23.3 to 35.9
g in the 2" season respectively. These
results are in agreement with those of Refay
(2011) and Said et al. (2012). Giza 130 gave
the heaviest 1000-kernal weight as
compared with Giza 135 in both seasons,
respectively. The average of number of
kernels spike™ was 30.6, 34.3, 37.5 and 40.1
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g inthe 1¥ season and 25.1, 27.6, 29.6 and
32.4 g in the 2" season with 0, 30, 60 and
90 kg N fed™?, respectively. Also, the results

showed that 1000-kernal weight
significantly  increased  with  nitrogen
fertilizer levels in both seasons, and

application nitrogen fertilizer at the rate of
90kg N fed™ gave the heaviest 1000-kernel
weight (40.1 and 32.4 g) in the 1% and the
2" seasons, respectively. These results are
supported with those obtained by Abdur et
al. (2010) and Refay (2011).
3.2.4. Biological yield
Results presented in Table (10) revealed
high significant differences among sowing
date, cultivars, N levels and their interaction
in both seasons except SxG interaction in the
2" season. It varied from 2.20 to 6.93 t fed™
in the 1% season and from 2.47 to 6.97 t fed™
in the 2" season respectively. On the other
hand, all interactions showed significant
effect in both seasons. Maximum biological
yield was recorded under the early sowing,
while  minimum biological yield was
obtained from late sowing date in the 1% and
the 2" season respectively. The average of
Biological yield was 3.00, 3.99, 4.85 and
6.28 t fed™ in the 1% season and 2.94, 4.07,
4.77 and 6.13 t fed in the 2" season with
0, 30, 60 and 90 kg N fed™, respectively.
Giza 130 gave the highest biological yield as
compared with Giza 135 in both seasons,
respectively. The results also showed that
biological yield was significantly increased
as nitrogen fertilizer levels increased in both
seasons. The rate of 90 kg N fed™ gave the
highest biological yield (6.28 and 6.13 t fed
) in 1% and 2" seasons, respectively. These
finding are in harmony with those reported
by El-Sayed et al (1991), El-Sayed et al
(2000) and Mohamed (2009).
3.2.5. Grain yield

Table (11) and Figs (1 and 2) showed that
sowing date, cultivars and N levels had a
significant effect on grain yield in both
seasons, It varied from 6.13 to 19.61 ard fed
Lin the 1% season and from 5.60 to 17.86 ard
fed™ in the 2" season respectively. On the
other hand, all interactions showed
significant effect in both seasons. Maximum
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Table (8): Mean spike kernels weight gm as influenced by sowing date, nitrogen level, cultivars and
their interactions in both seasons.

2012/2013 2013/2014
ngglti:g Cultivars N levels (kg N fed™) Mean N levels (kg N fed™) Mean
0 | 30 | 60 | 90 SxG 0 30 | 60 | 90 SXG
_ G130 094 | 1.01 | 1.09 | 1.37 1.10 094 | 096 | 1.03 | 1.33 1.07
G135 1.09 | 143 | 1.60 | 1.80 1.48 062 | 065 | 067 | 0.73 0.67
2012 G130 091 | 098 | 1.17 | 147 1.13 070 | 083 | 088 | 0.93 0.84
G135 096 | 1.01 | 1.06 | 1.33 1.09 092 | 096 | 098 | 1.30 1.04
G130 093 | 099 | 1.12 | 1.42 0.81 | 090 | 095 | 1.13
'\Iﬂizn G135 103 | 122 | 1.33 | 157 077 | 081 | 0.83 | 1.02
Mean N | 098 | 1.11 | 1.23 | 150 0.79 086 | 0.89 | 1.08

Sowing date : S
Cultivars effect : S

LSD N = 0.070
LSD NxG =NS
LSD SxG =0.232

LSD SxNxG =0.136

Sowing date : S
Cultivars effect : S

LSD N = 0.038
LSD NxG =NS
LSD SxG =0.036

LSD SxNxG =0.075

Table (9): Mean weight of 1000-kernel as influenced by sowing date, nitrogen level, cultivars and
their interactions in both seasons.

2012/2013 2013/2014
Sc&v;igg Cultivars N levels (kg N fed™) Mean N levels (kg N fed™) Mean
0 | 30 | 60 | 90 SxG 0 30 | 60 | 90 SxG
G130 30.7 | 340 | 371 | 386 35.1 270 | 320 | 340 | 359 32.2
20t G135 343 | 387 | 426 | 447 40.1 233 | 243 | 257 | 273 25.2
G130 272 | 303 | 350 | 387 328 250 | 273 | 300 | 337 29.0
2oz G135 298 | 338 | 352 | 382 343 250 | 267 | 287 | 327 28.3
G130 290 | 322 | 361 | 386 260 | 297 | 320 | 348
'K'lf(aGn G135 321 | 363 | 389 | 415 242 | 255 | 272 | 300
Mean N | 306 | 343 | 375 | 401 251 | 276 | 296 | 324

Sowing date : S
Cultivars effect : S
LSDN = 0.741
LSD NxG =NS
LSD SxG =1.180
LSD SxNxG = 1.482
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Sowing date : NS
Cultivars effect : S

LSD N = 0.584
LSD NxG =0.826
LSD SxG =2.561

LSD SxNxG =1.169
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Table (10): Mean biological yield ton fed™ as influenced by sowing date, nitrogen level, cultivars

and their interactions in both seasons.

2012/2013 2013/2014
ng;ti:g Cultivars N levels (kg N fed™) Mean N levels (kg N fed™) Mean
0 | 30 | 60 | 90 | SXG 0 30 60 90 | SXG
G130 367 | 417 | 557 | 693 | 504 | 373 | 422 | 587 | 683 | 516
2ot G135 240 | 427 | 480 | 677 | 456 | 300 | 430 | 483 | 697 | 478
G130 373 | 423 | 517 | 663 | 494 | 253 | 396 | 427 | 573 | 412
202 G135 220 | 330 | 363 | 480 | 349 | 247 | 380 | 410 | 520 | 3.89
G130 370 | 420 | 537 | 6.78 313 | 409 | 507 | 617
'\Iﬂizn G135 230 | 378 | 433 | 578 273 | 405 | 446 | 6.08
Mean N | 300 | 399 | 485 | 6.28 294 | 407 | 477 | 613

Sowing date : S
Cultivars effect : S

LSD N = 0.561
LSD NxG = 0.793
LSD SxG =0.699

LSD SxNxG =1.122

Sowing date : S
Cultivars effect : S

LSD N = 0.406
LSD NxG =0.573
LSD SxG =NS

LSD SxNxG =0.811

Table (11): Mean gran yield (ard fed™) as influenced by sowing date, nitrogen level, cultivars and their
interactions in both seasons.

2012/2013 2013/2014
Sc()j\g/tigg Cultivars N levels (kg N fed™) Mean N levels (kg N fed™) Mean
0 | 30 | 60 | 90 SxG 0 30 | 60 | 90 SxG
G130 8.47 | 10.57 | 17.09 | 19.61 13.94 10.96 11.94 | 17.16 | 17.86 14.50
201 G135 6.13 | 11.94 | 13.76 | 16.11 11.97 8.33 13.10 | 12.92 | 15.02 12.36
G130 6.41 8.05 | 10.85 | 13.62 9.73 5.85 8.02 10.57 | 14.67 9.77
2012 G135 6.93 7.39 8.75 | 12.08 8.79 5.60 7.07 8.61 | 10.43 7.95
G130 7.46 9.31 | 13.97 | 16.63 8.40 9.98 13.83 | 16.28
I\I<I|S<aGn G135 6.55 | 9.66 | 11.27 | 14.11 6.97 | 833 | 1078 | 12.71
Mean N | 7.00 | 9.49 | 1261 | 15.37 770 | 947 | 1232 | 1450

Sowing date : S
Cultivars effect : S
LSDN = 0.195
LSD NxG =0.276
LSD SxG =0.443
LSD SxNxG =0.391
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Sowing date : S
Cultivars effect : S

LSDN = 0.125
LSD NxG =0.177
LSD SxG =0.124

LSD SxNxG = 0.250
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Fig. (1): Mean of grain yield (ard fed™) as influenced by sowing date, nitrogen levels and cultivars in 2012/2013.
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grain vyield was recorded from the 20" of
Nov planting date, while minimum grain
yield was obtained from the 20" of Dec. in
both seasons respectively. These results are
in agreement with those of Yesmin et al.
(2014).Giza 130 gave the highest grain yield
as compared with Giza 135 in both seasons,
respectively. The average of grain yield was
7.00, 9.49, 12.61 and 15.37 ard fed™ in the
1% season and 7.70, 9.17, 12.32 and 14.50
ard fed™ in the 2" season with 0, 30, 60 and
90 kg N fed™, respectively. Increasing
nitrogen fertilizer had a significant effect on
grain yield in both seasons, and application
of nitrogen fertilizer at the rate of 90 kg fed™
gave the highest grain vyield (15.37 and
14.50 ard fed™) in the 1% and the 2" seasons,
respectively. This observation agreed with
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Fig. (2): Mean of grain yield (ard fed™) as influenced by sowing date, nitrogen levels and cultivars in 2013/2014.

that recorded by Refay (2011) and Said et
al. (2012).
3.2.6. Straw yield (SY)

Results presented in Table (12) revealed
significant differences among sowing date,
cultivars and N levels in both seasons,
except for cultivars in the 2" season
insignificant effect on straw yield. It varied
from 1.37 to 5.00 t fed™ in the 1% season and
from 1.79 to 5.17 t fed™® in the 2" season
respectively. On the other hand, all
interactions showed significant effect with
the exception of SxG in both seasons.
Maximum SY was recorded from 20" Nov.
sowing date in the 1% and the 2" seasons,
respectively, while minimum SY was
obtained from 20" Dec. in the 1% and the 2"
seasons, respectively. Giza 130 gave the
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Table (12): Mean straw yield (ton fed™) as influenced by sowing date, nitrogen level, cultivars

and their interactions in both seasons.

2012/2013 2013/2014
Sg\g/tigg Cultivars N levels (kg N fed™) Mean N levels (kg N fed™) Mean
0 | 30 | 60 | 90 | SXG 0 30 | 60 | 90 | SXG
G130 265 | 290 | 352 | 458 | 341 | 242 | 278 | 381|469 | 343
2ot G135 166 | 284 | 315 | 483 | 312 | 200 | 273 | 328|517 | 3.30
G130 297 | 327 | 386 | 500 | 378 | 183 | 300 [300|271| 264
202 G135 137 | 242 | 258 | 335 | 243 | 179 | 295 |3.07 [395| 294
G130 281 | 308 | 369 | 479 213 | 289 | 341 | 422
Mean G135 152 | 263 | 297 | 410 190 | 305 |317 | 456
NxG
Mean N | 2.16 | 2.86 | 3.33 | 4.23 201 | 297 | 329 | 439

Sowing date : S
Cultivars effect : S

LSD N = 0.564
LSD NxG =0.798
LSD SxG =NS

LSD SxNxG =1.128

highest SY as compared with Giza 135 in
1% season. The average of Straw yield was
2.16, 2.86, 3.33 and 4.23 t fed” in the 1
season and 2.01, 2.97, 3.29 and 4.39 t fed™
in the 2" season with 0, 30, 60 and 90 kg N
fed™, respectively. Also the results showed
that SY was significantly affected by
nitrogen fertilizer levels in both seasons, and
application of nitrogen fertilizer at the rate
of 90 kg fed™ gave the highest SY (4.23 and
4.39 t fed™) in the 1% and the 2" seasons,
respectively. These results are in harmony
with those reported by EI-Sayed et al.
(1991), Mohamed (2009) and Said et al.
(2012).

3.2.7. Harvest index (HI)

Harvest index (HI) of barley was
significantly affected by sowing date in both
seasons Table (13). Maximum HI % was
recorded from 20™ Nov. sowing date in both
seasons, respectively, while minimum HI %
was obtained from 20" Dec. in 2012/13 and
2013/14 seasons, respectively. It varied from
20.6 to 37.8% in the 1% season and from
22.3 t0 36.5% in the 2" season respectively.
Results showed that there was a
significant difference between the two

Sowing date : NS
Cultivars effect : NS

LSD N = 0.363
LSD NxG =0.514
LSD SxG =NS

LSD SxNxG =0.726

barley cultivars for HI in both seasons. Giza
130 gave HI of as compared with Giza 135
in the 1% and the 2" seasons, respectively.
The average of harvest index was 29.3, 28.4,
31.4 and 29.4% in the 1% season and 31.4,
27.0,30.9 and 28.4% in the 2" season with
0, 30, 60 and 90 kg N fed™, respectively.
Giza 130 gave the highest HI as compared
with Giza 135 in the 1% and the 2™ seasons,
respectively. Also the results showed that HI
was significantly increased with increasing
nitrogen fertilizer level in both seasons, and
application of nitrogen fertilizer at the rate
of 60 kg N fed™ gave the highest HI (31.4
and 30.9%) in the 1% and the 2" seasons,
respectively. These results are in agreement
with those obtained by Alam et al. (2007),
Mohamed (2009) and Said et al. (2012).

Conclusion
From the previous results, it could be
concluded that barley Giza 130 is

performing well, when it is planted at 20"
Nov with N fertilizer level of 90 kg N fed™
to achieve the highest grain yield under the
New Valley conditions.
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interaction in both seasons.

Table (13): Mean harvest index as influenced by sowing date, nitrogen level, cultivars and their
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