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ABSTRACT

Four field experiments were carried out ai Ras ElFHekma (56 km east of Marsa Matrouh city) under rainfed
conditions during the period from 2003 to 2007 in order to obtain reliable information about the performance of two
barley cvs. {Giza 125 #nd Giza 126) as influenced by three N-fertilization ievels (zero, 40 and 80 Kg N/ ha) and three crop
rotations; 1.e., barley after barley (B/B), barley afier fallow (B/ F) and barley after vetch (B/ V).

The obtained results showed that Giza 126 was superior to Giza 125 in different grain vield attributes, grain and
straw yields, as well as water use efficiency (WUE) in all years of the study, However, the reverse was always truc in
respect with field siubble yield. With few exceptions, resulis, generally, showed that B/ V rotation recorded the highest
values of grain yield and its attributes, as well as WUE in all years. On the other hand, B/ B rotation recorded the lowest
values of all the above mentioned traits in most cases. Tt was observed that, in the relatively driet first three years, grain
yield and its attributes, as welf as WUE for grain production, showed a positive consistent and significant response to N-
increments up to the higher level (80 Kg N/ ha). This was, also, the same for field stubble yield in the fourth year, With
the relatively high rainfall precipitation, that occurred in the fourth year, grain yield attributes, grain and straw yields, as
well as WUE, also, showed a positive response to N application, but only up to 40 Kg/ ha.

Ultimately, results of the present work concluded that WUE could be enhanced and, hence, an economic grain yield
of barley could be obtained with the choice of the adaptable Giza 126 cv. along with the application of the optimal N level
for each followed crop rotation; i.e., 80 Kg N/ ha in B/ B and B/ F rotatiens and 40 Kg N/ ha in B/ V rotation.

Key words: crop rotation, yield attribuies, straw and grain yields, vetch, N-fertilization, water use

efficiency.

INTRODUCTION

The long-term average rainfall precipitation in
the Northwest coast (NWC) zone of Egypt is about
140 mm/ year. Rainfall precipitation in this area is
confined to the winter growing season. Barley is the
most adapted and wide spread cereal and forage
-crop under rainfed conditions in that area, where
livestock keeping is the main source of farm income
in the arid (Mosclhv, 2001) and semi-arid regions
(Watts and El-Mourid, 1988).

In wet years, rainfed growing of barley covers
about 83000 ha in the NWC plateau of Egypt. But,
in dry years, this area is reduced by about 40-50 %
{MRMP, 2002). However, the expansion in rainfed
mono-cropping planting led to deterioration of
native plant resources and exposed soil surface to
wind erosion (Jones and Singh, 1995). The main
problems confronting rainfed growing in ecroded
soils of arid and semi-arid sandy seil areas are the
low water and nutrient elements conservation, due
to the removal of soil organic matter. Under such
conditions, many studies demonstrated the benefits
of certain crop rotations, especially when these
rotations included different crop species (Karaca er
al., 1991). For instance, it was found that
leguminous crops provide the subsequent cereals

with part of their nitrogen needs (Reeves, 1991;-
Papastylianou and Panayiotou, 1993; Cook, 2006).
The advantages of barley —leguminous rotations
over continucus planting of barley were, also,
recorded by Pala (1994), in Syria and Moselhy
(1999) in Egypt.

It is clearly evident, under low rainfall
precipitation (120-150 nun/year), that nitrogen
fertilizer application, at sowing, has a somewhat
favorable effect on grain yield of barley. However,
under high rainfafl precipitation, split application of
N-fertilizer over the vegetative growth stages, also,
increased grain yield and grain protein content of
barley (Mason, [975). However, recovery of applied
N by wheat in the dryland is commonly less than 50
percent (White ef al, 1994). The optimal response
of wheat and barley, in Syria, increased from 50 Kg
N/ ha, under rainfed conditions, to 100 Kg N/ ha
under supplemental irrigation {Oweis et gl., 1998).

The present study was aimed to obtain
dependable information about the performance of
two barley cultivars when grown in different crop
rotations and their response to N-fertilizer
application under rainfed conditions of the NWC of

Egypt.
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MATERIALS AND METHODS

The present experiments weie carried out under
rainfed conditions in El-Hebla plateau (11 km south
of Ras El-Hekma), 56 Km east of Marsa Matrouh,
Northwest coast of Egypt, during four seasons
{2003/04, 2004/05, 2005/06 and 2006/07). This
study was aimed to study the effect of different crop
rotations and nitrogen fertilizer levels on
productivity of two barley cultivars.

The treatments were two barley cultivars (Giza
125 and Giza 126), three crop rotations; i.e., barley
after barley (B/B), barley after fallow (B/F) and
barley after green grazed vetch (B/V), as well as
three nitrogen levels; 1. e., zero (Ny), 40 Kg N/ ha
(N;) and 80 Kg N/ ha (Ny). The field experiments
were established in the 2002/ 2003 season, where
the plots of vetch and barley were sown as
preceding crops and plots as fallow were left
without planting,

Secds of barley (Hordeum vulgare, L.), at a
rate of 72 Kgha for both cultivars, were
broadcasted after rainfall. Treated seeds (soaked in
water for 12 hr.) of vetch (Vicia monantha, L.), at a
rate of 50 Kg/ ha, were used each growing season.
The sowing date of barley and vetch differed from
season to season, according to the onset of effective
rainfall. The sowing dates afier effective rainfall
were 15"‘, 5"‘, lOﬂ‘, 20™ of Nov. for the first, second,
third and fourth seasons, respectively.

The experiments were laid out in a strip-
split plot design, with four replicates. The two
barley cultivars were allocated in the main plots,
while, the sub-plots were devoted to crop rotations
and nitrogen levels were distributed in the sub-sub-
plots. Each sub-sub plot area was 100 m® (5 m wide
x 20 m long). Each sub-plot of crop rotation
treatments was divided into two sections for sowing
the alternate crops in a two-course rotation every
winter season.

The nitrogen fertilizer was added in the form of
ammonium nitrate (33.5 % N} in one dose as soil
application on sowing time. Other cultural practices
were applied as usual in barley fields under rainfed
conditions,

The soil of the experimental site was sandy-
loam in texture, Soil chemical analysis indicated the
presence of 0.022-0.025 % available nitrogen, 22-27
ppm phosphorus and high CaCo; content (23-26 %).
The EC of the soil ranged between 0.23 to (.25
mmhos/em (Lab. of Desert Rescarch Center at
Matrouh).

The amount and distribution of rainfall during
the experimentation pericds are shown in Table (1).
Rainfall distribution was uniform with a suitable
amount only in the last season, compared to the
previous three winter seasons. The total amount of
rainfall was 91.0, 122.0, 113.2 and 140.1 mm for
2003/04, 2004/05, 2005/06 and 2006/07 winter
seasons, respectively.
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Table 1: Monthly rainfall (mm) during the four
growing seasons of the study.

Month
Season Total
Sept. Oct. Nov. Dec. Jan. Feb. Mar.
200372004 0.0 00 145 365 335 65 0.0 910
20042005 0.0 174 254 427 365 00 0.0 1220
2005/2006 00 75 329 342 335 50 00 1132 -

2006/2007 0.0 0.0 335 22.6 31.0 33.0 200 1401

Source: Meterological Station of Matrouh Resource
Management Project (MRMP),

At harvest time, 50 m’ from each experimental
unit was used to determine grain yield and its
components for barley, as well as field stubble,
which was estimated as Scandinavian feed units
{SFUs), where, one Kg of barley grain equals one
SFU, while, one Kg of dry matter equals 0.45 SFU
{Le Houcrou, 1986). Vetch plots were fenced and
grazed by Barqgi sheep at 50% of flowering stage
each growing season. Water use efficiency (WUE),
for grain production per mm of rain water, was
calculated.

The collected data were statistically analyzed,
according to Snedecor and Cochran (1967).
Duncan’s multiple range test was used for
comparison among means (Duncan, 1955).

RESULTS AND DISCUSSION
A. Cultivars differences:

Data, presented in Table 2, showed a significant
difference between the two cultivars of barley in
plant height, spike length, number of tillers/m?,
number of spikes/ m* and nuraber of grains/ spike
overali the four years of study, as well as 1000-grain
weight only in the later two years. Giza 126 cv. was
superior to Gizal25 in such characters. The obtained
results indicated that Giza 126 overestimated Giza
125 with 10.0, 9.5, 9.2 and 2.3 % in number of
spikes/ m* and with 16.9, 17.2, 17.4 and 15.7 % in
number of grains/ spike over the four years, in a
respective order. Moreover, grains of Giza 126 were
heavier than those of Giza 125 with about 12.2 and
13.4 % in the third and fourth years, respectively.
These rtesults indicated that Giza 126 cv. had a
genetic makeup that enabled it to use the limited
environmental resources of such areas more
efficiently.

Consequently, Giza 126 significantly outyielded
Giza 125 in grain, straw and field stubble yields,
except in the year of high rainfall; i.e., the fourth
one, where, the differences between the two
cultivars, in grain and straw vields, did not reach the
level of significance (Table 3). Nevertheless, the
percentage of increase in grain vield of Giza 126,
over Giza 125, reached 33.8, 38.7, 36.9 and 244 %
in the four years, in a respective order. Meanwhile,
as shown in Table 3, it is clear that Giza 126 used
rainfall water more efficiently than Giza 125. Even
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though, the increase in WUE by grain yield of Giza
126 over Giza 125 reached 34.4, 38.8, 36.9 and 24.4
% in the four years, in a respective order, The higher
values of Giza 126 over Giza 125, in grain yield and
WUE, reflected that Giza 126 enjoyed an efficient
root system, which had a certain penetration and/ or
ramification ability that enabled the plants to absorb
more water. These results are in harmony with those
obtained by Mepahed and Mohamed (2001); Abdel-
Hamid and Mohamed {2002} and Abdel-Hameed et
al., (2005).

B. Effect of crop rotations:

As shown in Table 2, results of the first three
years revealed that barley/ vetch (B/V) rotation gave
the tallest barley plants, followed by barley/ fallow
(B/F}, then, barley/ barley (B/B) rotations. However,
the differences amc g the three rotations, in plant
height, were not significant in the fourth year of
high rainfall. Also, results of the first three years

showed that B/V rotation recorded the highest
values of tillers number/ m? and number of spikes/
m”™ followed by B/F, then, B/B rotations. But, in the
fourth year of a high rainfall, B/V and B/ F rotations
had a similar higher number of tillersy m* and
number of spikes/ m’, as compared with B/B
rotation. Moreover, resulis of the four years
indicated that B/V rotation attained the longest
spikes and the highest number of grains/ spike,
while, B/ B rotation recorded the lowest values of
both traits. As observed from data of 1000-grain
weight, though the differences among the three
rotations were not significant in the first two years,
but, with the advance to the third and fourth vears,
the B/V rotation produced the heaviest grains,
followed by B/F, then, B/B rotations. These results,
generally, reflected the favorable effect for B/V
rotation in water conservation, as compared with
B/B under conditions of such areas,

Table 2: Effect of cultivars, crop rotafions and nitrogen fertilizer levels on grain yield attributes of

barley in the four growing seasons,

Main effects Plant height (cm) Spike length {em)

and interactions 2003/04 2004705 2005/06 2006/07 2303/04 2004/05 2005/06 2006/07
Cultivars (O):

Giza 125 58.1b 5860 56.8b 603 b 5.18b 525b 5.10b 524b
Giza 126 635a 644 a 62.6a 642 a 598a 6.06 a 5943 597a
F. test * * * * » * * *
Retations (R):

Barley after Barley 558¢ 354¢ 539¢ 59.8 48¢ 484c¢ 497¢ 497 ¢
Barley after Fallow 60.2b 6t6b 594b 61.3 5650 5.78b 5990 561b
Barley after Veich 664 a 68.0a 65.8a 63.6 6.26a 6.63a 6.17a 623a
F. test * * * N.S * * * *

N. levels ((N):

0 Kg N/fed. 561c 56.6¢ 548¢c 58.4b 513¢ 519¢ 5.07¢ 5.18b
40 Kg N/ed. 619b 61.9b 60.4 b 6324 571b 5.77b 5.64b 580a
60 Kg N/fed. 64.5a 6594 629a 65.1a 590 a 6.0la 585a 583a
F' iest * ] * * L] * * *
Interactions:

CxR N.S NS NS N.S N.S N.S N.S N.S
CxN NS N.S N.S NS N.S NS N.S NS

R X N *® * * * * * * &
CxR xN N.S N.§ N.S N.S N.S N.5 N.S N.S
Main effects Number of tillers/ m* Number of spikes/ m*

and interactions 2003/04 2004/05 2005/06 2006/07 2003/04 2004/05 2005/06 2006107
Caltivars {C):

Giza 123 237.1b 239.7b 23580 2365b 1623 b 168.6 b 15460 163.1b
Giza 126 252.1a 25424q 250.64a 2528a 1786a i846a 1689a 1782a
F. test * * * * * * * *
Rotations (R):

Barley after Barley 2312¢ 233.1¢c 2287¢ 2337b 1607 ¢ 165.5¢ 1513¢ i62.th
Barley after Fallow 24790 2503 b 2464 b 2482 a 17200 1785b 163.4b 1729a
Barley after Vetch 25462 2576a 2544 a 2520a 178.6a [856a 1705a 1769a
F. test ¥ * * * * * * -

N. levels { N):
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0 Kg N/fed. 2340¢ 2372¢ 2331 ¢ 23490 1615¢ 1682¢ 1529¢ 161.8b
40 Kg N/fed. 24740 2494 b 2458hb 2485 a 1729b 178.6b 164.0b 1738
60 Kg N/fed. 2519a 2543 a 250.7a 25062 1769 a 18264 1682a 176.3a
F' tcst * * * * L3 * * »*
Interactions:

CxR N.§ NS NS NS NS NS NS NS
CxN N.S N.S N.8 N.S NS NS NS NS

R X N * * * * * * L3 *

CxR xN N.§ N.S NS N.S N.S N.S NS N.§
Main effects Number of grains/ spike 1000-grain weight (g)

and interactions 2003/04 2004/05 2005/06 2006/07 2003/04 2004/03 2005/06 2006/7
Cultivars (C):

Giza 125 25.89hb 26.30b 25.07 b 26.41 b 26.8 30.29 2722b 27.29b
Giza 126 30.27a 30.82a 2944 a 30.56a 30.86 31.02 30.53a 3096a
F. test * * * * N.§ N.§ * *
Rotations (R):

Barley after Barley 2401¢ 24.17¢ 2339¢ 2494 ¢ 3121 31.13 2742¢ 27.79¢
Barley afier Fallow 28741 2033 b 27.72 b 29.06 b 29.12 29.63 2871b 29.11b
Barley after Vetch 31492 3217a 3067 a 314 a 30.65 31.18 30.50a 30.47a
F. test ¥ * * * N.S MN.S * *

N. levels ( N):

0 Ko N/fed. 2522¢ 25.67¢ 4Rc 2544 b 2627b 26550 26.07¢ 26.57b
40 Kg Nffed. 28690 28.87b 27.61b 2989 a 33.58a 3243 a 29.72b 304Ca
60 Kg N/fed. 30.32a 3l.lia 2944 a 36,11 a 3l14a 3296 a 3084a 304G a
F_ test * L] * * L4 & * *
Interactions:

CxR N.S NS N.S N.S NS N.S N.§ N.§
CxN NS NS N.§ N.S N.S N.§ N.S N.S
RxN N.§ NS NS N.S N.S NS N.§ N.S
CxR xN NS N.§ N.S N.S N.S N.§ N.S N.§

*; Significant at 0.05 level of probability, N.S: Not significant.

Values foltowed by similar letters are not significantly ditferent at PP < 0.05 by Duncan’s multiple range test.

As evident from results in Table 3, B/V rotation
produced the highest straw and field stubble yields,
followed by B/F, then, B/B rotations. A similar
trend was found for grain yield in the two vears of
low rainfall; i.e., the first and third vears, while, in
the other two years of relatively high rainfall, B/V
and B/F rotations were similar in producing higher
grain yield than B/B rotation. The superiority of
B/V and B/F rotations over B/B one, in grain yield,
was in coincidence with high WUE by the former
two rotations over the latter rotation (Table 3). The
superiority of B/V rotation over B/ F, in grain yield
of the drier years, could be explained through the
role of preceding legume crop in improving the
supply of nitrogen to the subsequent barley. These
results are in harmony with those obtained, under
rainfed conditions in Syria, by Pala (1994) and
Christiansen ef al., (1994), and in the NWC of
Egypt by Abdel Aleem and Sabry (1994) and
Moselhy (1999).

C, Effect of nitrogen fertilization:

Results in Table 2 clarified that bariey plant
height, spike length, number of tillers and spikes/
rﬁz, as well as number of grains/ spike showed a

28

positive and significant response to N application,
in the relatively drier first three years, up to the
higher levei tested; i.e., 80 Kg/ ha. But, in the fourth
year of relatively high rainfail, the positive response
for such traits to N appiication, only, was up to 40
Kg/ ha. Also, in the two drier years; i.e., the first and
the third one, 1000-grain weight of barley positively
responded to addition of N up to 80 Kg N/ ha,
whereas, the positive response of this trait to N-
fertilizer, in the relatively higher rainfall year, only,
was up to 40 Kg N/ ha. These results denoted the
adverse effect of water stress on N use efficiency by
barley.

Similarly, results in Table 3 exhibited a
significant response of grain and straw yields, in the
first three years, as well as field stubble yield in the
four years, to addition of N fertilizer up to 80 Kg N/
ha. However, in the fourth year of relatively high
rainfall, the response of grain and straw yields, only,
was significant up to 40 Kg N/ ha. These results
reflected the favorable role of the relatively higher
rainfall during the fourth year in increasing the N
use efficiency for production of high grain and straw
yields of barley.
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Meanwhile, as shown in Table 3, data of the
first drier three years indicated positive and

consistent significant response in WUE for grain

production to added nitrogen up to the higher N
level (80 Kg N/ha). But, in the fourth year of high
rainfall, the positive response in WUE for grain
production to N application was insignificant after
addition of 40 Kg N/ha. It is observed, here, that the
levels of N-fertilizer, which could enhance WUE for
grain yield of barley, varied from one year to
another, depending on the amount of rainfall. In
other words, the presented results implied that,

under certain limits of water availability, high levels
of N-fertilizer. applied at sowing, might enhance
grain production in barley, when crop plants were
exposed to severe water stress. These results are in
harmony with those found by Milad (2006),
However, under the conditions of relatively high
rainfall (more than 150 mm), Mason (1975)
demonstraied the favorable effects of split
application of N-fertilizer, over the vegetative
growth stages, on grain yield and grain protein
content of bariey.

Table 3: Effect of cultivars, crop rotations and nitrogen fertilizer levels on grain and straw yields, field
stubble and water use efficiency in the four growing seasons.

Main effects Grain yield (¢/ ha) Straw yield (t/ ha)

and interactions 2003/04 2004/05 2005/06 2006/07 2003/04 2004/05 2005706 2006/07
Cultivars (C);

Giza 125 0.713b 0.692b 0.672b 0.798 1.067 b 1.038b 1.007b 1.188
Giza 126 0.954 4 0960 a 0920a 0.993 1423 a 1434 a 1.378 a 1.477
F. test * * * N.§ * * * N.§
Rotations (R):

Barley after Barley 0702 c 0.679 b 0.645¢ 0.814b 1048 ¢ 1014 ¢ 0968 ¢ 1206¢
Barley after Fallow 0.850 b 0853a 0.818b 0.9004a 1.2300b 1278 b 1.225b 1.341b
Bariey after Veich 1.947 a 05464 0923 a 0927a 1418a 1416a 1.384 a 1449 a
F_ test * * * * * * * *

N. levels ( N):

0 Kg N/fad. 0.736 ¢ 0727¢ 0.704 ¢ 0812b 1.101¢ 1.087¢ 1.056¢ L208%
40 Kg N/fad, 0.853 b 0.846 1 08101 0917a 1275 b 1266 b 1.214b 1.364a
60 Kg N/fad. 0910a 0906 & 0.873a 0957 a 1.360 a i.355a i.308a 1425a
F. test * * * * * * * *
CxR N.S NS N.S NS N.§ N.S N.S N.S
CxN NS NS N.S NS NS N.S N.S NS

R X N * * * * * * ¥ L
CxR xN N.S N.S N.§ N.§ NS N.8§ N.§ N.S
Main effects Field stubble (g_‘g/ ha) Water use efficiency (Kg gainslmm)
and interactions 2003/04 2004/05 2005/06 2006/07  2003/04 2004/05 2005/06 2006/07
Giza 125 1434 a 1457 a 1410a 137.6a 622b 5670 593b 5.69b
Giza 126 13091 13235 1303 b 126.5b  8.36a 7.87a 8.12a 7088
F. test * * * # * * * *
Rotations (R):

Barley after Barley 15004 153.1a 1483 a 142%a 6.11b 5560 5700 5.81b
Barley afier Fallow 1336b 134.41b 1324 b 1306b  744a 699a 723a 642a
Barley after Veich 1278¢ 1295¢ 1262 ¢ 1227¢  83la 7.76a 8.15a 693 a
F' test * * »* * * * * *

N. levels { N):

0 Kg N/fad. 148.02 14822 1444 a 1474a 622¢ 596¢ 622¢ 580b
40 Kg N/fad. 136.5b 138.7b 1349 b 13326 7790 693 b 7.161b 6554a
60 Kg N/fad, 126.5¢ 1301 ¢ 127.6 ¢ 1156¢ 757a 742a 771 a 683a
F_ test * * * % * * * *
Interactions:

CxR NS NS NS NS NS N.S NS N.S
CxN NS NS NS NS * * * *
RxN NS NS N.S NS NS NS N.S N.S
CxR xN N.S NS N.§ N.§ N5 NS N.S N.§

*: Significant at 0,05 level of probability, N.S: Not significant.

Values followed by similar leuters are not significantly different at P < .05 by Duncan’s multiple range test.

29



Vol. 55, No. 3, pp.25-32, 2010

Alex. J. Agric. Res.

D. Eifect of interactions;

Data in Tables 2 and 3 showed that crop
rotation significantly interacted with N-fertilizer on
each of plant height, spike length, number of tillers
and spikes/ m” and grain and straw yields/ ha, as
well as WUE for grain production during the four
seasons. Since data, relating to the effects of this
interaction on these attributes, did not add valuable
information to those of the main effects,
representation could be confined to data pertaining
the effects of this interaction on grain and straw
yields, as well as WUE, where yields are functions
of different yield attributes, as shown in Table 4.

The recorded data (Table 4) showed that grain
and straw yields of barley in B/ B and B/ F rotations
showed a positive and consistent significant
response to N-fertilization up to 80 Kg N/ ha, except
for grain yield in 1./ F rotation in the fourth vear,
where, the maximum grain yield was recorded when
the crop received 40 Kg N/ ha. Meanwhile, the
significantly highest grain and straw yields of barley
in B/ V rotation were obtained, in different years,
when the plants received 40 Kg N/ ha. Moreover,
with the application of N level, which maximized

barfey production, B/ V rotation recorded the
highest values of grain and straw yields, compared
to the B/ B rotation, except in comparison between
grain yield for B/ B and B/ F rotations in the fourth
year of a relatively high rainfall precipitation,
where, the difference did not reach the level of
significance.

Bariey cultivars significantly interacted with N
level in regard to WUE for grain production of
barley, as presented in Table 5. It is obvious, under
different levels of N-fertilizer, that the grain yield of
Giza 126 used water more efficiently than that of
Giza 125. Meanwhile, WUE for grain yield of the
two barley cultivars was significantly increased with
each N-fertilizer increment up to 80 Kg N/ ha,
except for grain yield of Giza 126 in the fourth year
with increasing N level from 40 to 80 Kg N/ ha.
Under the drier conditions, like that in the first year,
the present results concluded that choice of the
adapted barley cultivar; ie., Giza 126, with N
fertilization of 80 Kg N/ ha should be demonstrated
to enhance WUE for grain production. These resulis
are in harmony with those obtained, under ramfed
conditions in Syria, by Oweis et al., (1998).

Table 4: Grain and straw yields (t/ha) as affected by the interaction between crop rotations and N levels

throughout the four seasons.

Crop Nitrogen Grain vield (t/ ha) Straw vield (t/ ha)

rotations  levels 2003/04 2004705  2005/06  2006/07  2003/04  2004/05  2005/06  2006/07
Barley Zero 0492f  0.535g  OSIlh  0646e  0742f 083g 0767g  0963e
after 40 Kg N/ha. 069 e  0690f 0651g 081d  1035e  1.034f 0975f  1242d
barley 80 Kg N/ha. 08234  0811d  0775¢  0955b  1233d 12054  1.162d  1413b
Barley Zero 0703e  0.745¢  0723f  0838d  1050e  1.il6e  1083e  1242d
after 40 Kg N/ha. 0.867c  0883c  084ld  092c  1285¢  132¢  1258c  1382¢
fallow 80 Kg N/ha. 0922b  0931b  0891b  0936bc  1.363b  1397b  1335b 1400 be
Barley Zero 0912b  090lc  0878¢  0952b  1370b  1343¢  1317b  1.419b
after 40 Kg Nrha, 0963a  0964a  0939a  0985a  1446a  l4dla 14102  1.468a
vetch 80 Kg N/ha, 09682  0975a  0852a  0979a  1457a  1463a  1426a  146la

Values followed by similar letters are not significantty different at P < 0,05 by Duncan’s multiple range test,

Table 5: Water use efficiency (Kg grains/mm) as affected by the interaction between cultivars and
nitrogen levels in the four seasons.

Cultivars N levels 2003704 2004/05 2005/06 2006/07
Zero 6.42 5.02fF 528fF 50le

Giza 125 40 Kg N/ha. 775¢ 5.78¢ 59c¢ 5.72d
80 Kg N/ha. 8.54 d 6.214d 6.554d 6.34 ¢
Zera 9.02¢ 6.89¢ 7.15¢ 6570

Giza 126 40 Kg N/ha 10.71b 8.08b §35b 737 a
80 Kg N/ha. 1134 a 863a 8.86a 731a

Values followed by similar letlers are not significantly different at P < 0.05 by Duncan’s multiple range test.
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Results of the present study indicated that Giza
126 surpassed Giza 125 in grain yield and its
atfributes overall years. This might be ascribed to
the adaptation of the first cultivar to the adverse
environmental conditions, compared to the latter
cultivar. Aiso, B/V rotation produced the highest
grain yield and its attributes of barley, compared to
continuous barley growing. On the other hand,
superiority of B/V to B/F, or continuous barley,
might be attributed to better adaptability to drought
stress of the native vetch and its high ability for
nodulation, according to the fact that specialized
bacteria are more adapted to stress conditions than
those of other food legumes. Results, also, revealed
that WUE could be enhanced and, hence, an
economic grain yield of barley could be obtained,
with the choice of adaptable Giza 126 cv. along with
the application of "he optimal N level for each
followed crop rotation: i.e.,, 8¢ Kg N/ ha, in B/B and
B/ F rotations, and 40 Kg N/ ha in B/ V rotation
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