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ABSTRACT

Two experimenis were carried out during the 2006/07 a nd 2 007/08 winter
seasons at El- Hammam area, Matrouh, Egypt to investigate the influances of
supplemental irrigation (SI) and fertilization package (FP) under rainfad conditions on
productivity of naked barley (Hordewn vuigare L). Each. experiment included 28
treatments which wers; four amounts of supplementat irrigation (S1) i.e. Slo): rainfed
only; Sty): 60 mm/ fad; Slz): 90 mmv fad and Sh): 120 mnv Fad. and seven fertiiization
packages (FP) treatments i.e. FPo): without fertilization; FP,): Bio-N; FP2): 20 Kg N/
Fad + 7.5 Kg P2 Oy Fad. + 12 Kg KO/ Fad.; FP3): 20 Kg N/ Fad. + 7.5 Kg P2 08/
Fad. + 12 Kg K20/ Fad. + Bio-N; FP.): 40 Kg N/ Fad. + 15 Kg P20s/ Fad. + 24 Kg ¥
O/ fad; FPs): 40 Kg N/ Fad. + 15 Kg P;Os/ Fad. + 24 Kg K20/ Faxt. +Bio-N; anct FPg):
80 Kg N/ Fad. +30 Kg P:0s/ Fad. + 48 Kg K20/ Fad.}. Resulis showed significant
differences among supplemental irrigation treatments in all the studied traits in both
seagsons. Also, results cleady showed that grain, straw and biological yields were
increased by each increment in amount of water supply from 80 to 20 then to 120 mm/
Fad. in the two seasons. It is evident that grain yield increased by 23.0, 82.7 and
1111 % and by 22.9, 81.7 and 110.8 % in the first and the second seasons,
respectively, due to increase of the added water supply amounts from 60 to SO then to
120 mov/ Fad. in respective order. Results indicated that FP: treatment application
which included 20 Kg N + 7.5 Kg P;0s + 12 Kg KoO / Fad. + Bio-N gave the tallest
plants, longest spikes, heaviest 1000-grain weight, as well ag, the highest values of
grain, siraw arx! biological yields, as well as, water use efficiency compared to the
cther tried fertilization packages here in both seasons. it is evident that the positive
response of naked barley placts was only fo add 20, 7.5 and 12 Kg of N, Pz0s and
KzOf Fad. in respective order, in addition to bio-N fertilizer as a package i.e. FP;
Ultimately, to gain high productivity of naked barley economically, it could be adding
SI by amount of 120 mnv Fad. with applying FP i.e. 20 kg N/ Fad. +7.5 kg P20Os/ Fad.
+12 kg K20 + Bio-N/ Fadl. couk! be recommended under rainfed conditions at El-
Hammam area, NWC of Egypt :
Keywords: Naked barey, supplemental irrigation, - fertilization package, rainfail

precipiation, yield and its components.

INTRODUCTION

Naked barley (Hordeum vulgare L) is considered one of the most
important edibie crops all over the world, ranking the second order after
wheat concerning world- cultivated area and food production. It is a newly
introduced food crops in Egypt to reduce food gap, eapecially it can be
cultivated in the newly reclaimed areas out the old valley such as the
Northwest coastal {NWC) zone of Egypt under rainfed and/ or suppiemental

irrigation conditions.
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Many investigators found significant differences among naked barley
varieties in growth characteristics, yleld aftiributes and grain yield under
different edaphic and dimatic conditions (Abo-Shetaia et al., 1994; Assey 6t
al, 1990; and Abdel-Hamid and Mohamed, 2002)

Water supply is often the most critical limiting factor for growth and
yield of cereal crops in rainfed areas and the most expensive input for
irrigated crops. The rainfed areas of the Northwest coast {NWC) of Egypt are
characterized by harsh agro-ecological conditions. The major constraint for
cereal production under rainfed conditions in NWC region is the insufficient
soil maisture content in the root zone to meet crop water reguirements.
Periods of severe water stress are very common and often coincide with the
most sensitive stages of growth. Therefore, if supplied water through
supplemental irrigation applied in adequate amount and at suitable time can
enhance crop yield potenfiality. The amount and timing of supplemental
irrigations are to provide enough water during the critical growth stages to
ensure optimal crop yieid in terms of yield per unit of water (Oweis 1997;
Abu-Awwad and Kharabsheh, 2000; and Milad, 2006). Sprinkler irrigation is
considered to be the most suilable method for suppiemental irrigation.
However, Abu-Awwad (1998) reported that supplemental irrigation through
blocked-end furrows significantly increased grain and straw yields of barley
compared to supplemental sprinkler irigation.

Under low rainfail precipitation (120-150 mm/ year), nitrogen fertilizers
are some often effective when applied at sowing, but with high rainfall, split
applications between sowing and up to the early booting stage can also
increase grain yield and protein percentage -(Mason, 1975). However,
recovery of applied nitrogen by drytand wheat crops is commonly less than
50 percent (Fillery and Mcinnes, 1992), thus making economic returns risky in
some situations. At Tel-Hadya, Syria, the optimal response of wheat to
nitrogen fertilizer increased from 50 Kg N /-ha under rainfed conditions to 100
Kg N/ ha under supplemental irrigation (Oweis of al, 1998).

increasing nitrogen fertilizer fevels significantly increased plant height,
number of spikes/m” and number of grains/ spike as well as, grain and straw
yields/ Fad. while 1000-grain weight was decreased by increasing N levels
from 23 to 46 Kg N/ fad (Assey et al, 1990 and Cantero-Martinez et a/, 2003).
Meantime, Radwan and Wafaa {2009) reported that applying mixed nitrogen
with bio-fertilizers i.e Rhizobacirin, Nitrobein and Mycorrhizae were positive
effect for enhance yield and its components of barley. However, application
of micro-nutrient mixture (Fe + Mn + Zn) caused significant increase in plant
height, number of grains/ spike, harvest index, grain yield and biological yield
of naked barley {Abdel-Hameed and Ashommlillesy {2005).

To maximize barley productivity under rainfed conditions, it is essential
to identify the promising supplemental imgation and determine the optimum
fertilization requirements that promate plant growth and improve grain and
straw yields. So, this study aimed to determine the adequate amount of
supplementat irmigation and the suitable fertilization package under rainfed
conditions at El-Hammam area.
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MATERIALS AND METHODS

Two experiments were carried out during the 2006/07 and 2007/08
winter seasons at Ei- Hammam area, Matrouh, Egypt to investigate the
influences of supplemental irrigation {SI) and fertilization package {(FP) under
rainfed conditions on productivity of naked barley (Hordium vulgar L.). Each
experiment included 28 freatments which were four amounts of

Table 1: Properties of supplemental Irrigation {SI}

Sl, rainfed only
Sl 60 mm/ Fad.
S, 90 mm/ Fad.
Sh 120 mm/ Fad.

Table 2: Properties of fertilization package (FP)
FP, without -
FP, Bio
FP, 20 Kg N/ fad + 7.5 Kg P, O4/ fad + 12 Kg K0/ Fad.
FP, 20 Kg N/ fad + 7.5 Kg P204/ fad + 12 Kg K20/ Fad. + Bio
FP, 40 Kg N/ fad + 15 Kg P,04/ fad + 24 Kg K; O/ Fad.
FPy 40 Kg N/ fad + 15 Kg P05/ fad + 24 Kg K,0/ Fad. +Bio
FP, 80 Kg N/ fad +30 Kg P,0s/ fad + 48 Kg K;0O/ Fad.

This study aimed to investigate the effect of supplemental irrigation
and fertilization packages on yield and yield components of barley.

Each experiment included 28 treatments, which were arranged in a
spiit plot design in three replications. Supplemental irigation treatments were
allocated randomly in the main plots, while seven fertilization packages were
distributed randomly in the sup-plots. Every sub-plot area was 42 m? (1/100
Fad.).

The sowing date was after the 1% effective rainfall precipitation on
December 8 and 11 in the first and the second seasons, respectively. Where,
seeds of naked barley (Giza 2000 cv.) at the rate of 30 Kg/ Fad. were drilled
in rows distanced at 20 cm afarl with 7 m length. Each plot included 30 rows
i.e. the plot area was 42 m". Harvest was carried out on April 23 for both
seasons.

Monthly rainfall precipitation as presented in Fig. (1) The amount of
rainfall precipitated were 99.5 and 98.9 mm / year in the 1* and 2™ season,
respectively. The experimental soil is loamy-sand in texture. Chemical
properties of soil during both seasons as shawn in Tabie (1).
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Fig. 1. Monthly rainfall precipitation (mm) in the
two se¢asons of the study

Table 3: Chemical properties of experimental soil in the 2006/07 and

2007/08 seasons.
Sampling H Ec Cations Anions
Depth (em} P dsm™® Na*' K" ca® mMg? HCOy cr' so’ coy

. -2006/07 .

0-15 7687 060 335 05 050 126 054 416 110 -
15-30 772 062 324 055 058 119 053 418 085 -
2007/08
0-16 740 092 200 067 462 183 08 7.20 100 -
15-30 730 087 203 074 470 173 084 732 103 -

The used water for suppiemental irrigation was saline groundwater
(ranged from 2000 to 2500 ppm) pumped from a local welil. Supply water was
added through gated pipe imigation system on equally three times, the first
during the tillering stage, the second one was added at stem elongation stage
while, the third one was added at heading stage of barley. The fertilization
packages were added in one dose as soil application at sowing time. The
used sources of mineral fertilizers of N, P and K wera ammonium nitrate
(33.5 % N), calcium supperphosphate (15.5 % P;0:) and potassium sulphate
(48.5 % Ky0). Whereas, Microbin in rate of 400 gm/ seeds/ Fad. was used
as bio-fertilizer mixed with seeds at sowing time. All other the recommended
agricuitural practices were appled as usual in barley fields under rainfed
conditions.
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At harvest time, ten guarded plants were taken randomly from each
sub-plot to determine all yield atiributes of naked barley, while, overall each
sub-plot was used fo determine grain, straw and biological yields. Water use
efficiency (WUE) for grain production per mm of water was calculated. The
collected data of the two seasons were subjected to proper statistical analysis
of variance (Snedecor & Coachran, 1990) using M-STATC Program. Mean
values were compared at P<0.05 using the Least Significant Difference (LSD)
test. Economic analysis using partial budget was made according to Pemin, ef
al (1983).

RESULTS AND DISCUSSION

A. Effect of supplemental irrigation:

Results in Table 4 showed that plant height, number of spikes/ m?,
number of grains/ spike, as well as, grain, straw and biological yields were
significantly affected by the tried supplemental irrigation treatments
throughout the two seasons, the case was the same for spike length only in
the first season and 1000-grain weight only in the second season. Also, water
use efficiency (WUE) for grains production was highly significantly affected by
supplemental irrigation treatments in both seasons. Moreover, results cleared
that values of grain, straw and biological yields were increased by each
mcrement in amount of water supply from 60 to 90 then to 120 mm/ Fad. in
the both seasons. Superiority of high amount of water supply tried here may
be attributed to its advantage in vegetative growth criteria i.e. plant height,
number of spikes/ m? and number of grains/ spike and their contribution in
maximizing such yield component values.

Table 4: Performance of supplemental irrigation concemning yield
attributes of naked barley, as well as, water use officlency
{WUE) for grains during the 2006/ 07 and 2007/ 08 seasons.

1000-
Suppl. |Plant No.of No.of Spike grain Grain Straw Biological WUE
i {Kg
(Sh lheightspikes! grains/ length weight yield yleid yleld gralns
em}) m’ splke {cm) (gm) (Kg/fad)(Kgfad) (Kg/fad) /m3)
2008/07
Sly 3860 8495 30.86 433 30.76 3520 957.0 13090 4.05
Sl 46.60 96.67 3705 567 2848 4330 15340 19670 295
Sk 52.00 110.40 4380 629 31.10 6430 189%6.0 25390 363
Sly 5510 117.70 4752 676 23076 743.0 2757.0 35000 3.59
E.__M L) k2 2 o ik N‘s -4 - g -k
LSDO.05/0647 6870 2159 0281 - 9298 1102 7504 007
2007/08
Sl 4150 95,71 3267 667 2838 388.0 10550 14440 302
Sl4 §3.10105. 10 40.00 6.84 2662 4770 1688.0 2167.0 3.00
Sz 59.60 119 10 4562 6.89 3048 7050 2089.0 27950 3.74
Sl 63.00127.90 6028 7.12 2462 8180 30M4.0 38520 374
F- test L i L] N‘s -y 1" E ﬂ- L]
LSD0.05/0.852 8.363 3564 - 0.898 7493 8498 7857 005

“and * : Significant at 0.01 and 0.05 levels of probabillty, respectively. N.S: not
significant.
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The highest values of grain, straw and biological yields of naked barley were
recorded by supplemental irrigation of the amount of 120 mm/ fad followed by
90 mm/ fad then by 60 mm/ Fad. in both seasons, but the lowest ones were
obtained from check treatment (only rain without Sl). Also, results indicated
that there were no significant differences between Sl freatments of 90 and
120 mm for WUE for grain production. It is obvious from results presented in
Table (4) that grain yield increased by 23.0, 82.7 and 111.1 % and by 229,
81.7 and 110.8 % in the first and the second seasons, respectively due to
increasing of the added water supply amounts from 60 to 90 then to 120 mm/
Fad. in respeclive order. It can be concluded that crop growth under rainfed
conditions is poor and yield is consequenfly low, while, supplemental
irrigation, using a limited amount of water, can lead to substantial
improvement in yields and water use efficiency, especially if the water supply
applied during the critical growth stages. These results are in harmony with
those obtained by Oweis 1997, Abu-Awwad and Kharabsheh, 2000; and
Milad, 2006.

B. Effect of fertilization packages:

Results in Table 5 showed that plant height, number of spikes/ m?
number of grains/ spike, spike length and 1000-grain weight as well as grain.
straw and biological yields were highly significantly affected by the ftried
fertilization packages (FP) in the two seasons. Moreover, resuits indicated
that the applied FP, treatment which included 20 KgN + 7.5 Kg P;0s + 12
K9 KO / Fad. + Bio-N gave the tallest plants, more spikes/ m?, more grains/
spike, longest spikes, heaviest 1000-grain weight, as well as, hlghest values
of grain, straw and biological yields compared to the other tried fertilization
packages here in hoth seasons. The case was the same for water use
efficiency during both seasons. This fertilization package (FP;) was followed
by FPs treatment which included 40 Kg N + 15 Kg P.Os + 24 Kg KO / Fad. +
Bio-N in having the highest values of the abovementioned fraits in the two
seasons. However, the lowest values of yield and its aftributes wers recorded
by the check treatment (without fertilization) in both seasons. Meanwhile,
there were no significantly differences between applied FP, which included
bio-N fertilizer only and FP; treatment which has 20 Kg N + 7.5 Kg P,0s + 12
Kg K;O / Fad. without bio-N fertilizer in plant height, spikes/ m?, number of
grains/ spike, spike length, as well as, grain, straw and biologica! ytelds in the
two seasons. it is evident that the positive response of naked bariey plants
was onfy to add 20, 75 and 12 Kg of N, P;0: and KO/ Fad. in respective
order in addition to bio-N fertilizer as a package i.e. FP; when added during
sowing date under the environmental conditions of experimental site. Under
these conditions, adding of mineral and biologlcsl fertilizers with little amounts
of nitrogen, phosphorus and potassium, as well as bio-N as a fertilization
package may be became economically than adding higher amounts of one
nutrient element alone. Generally, this could be due to the important role of
NPK as essential nuirients in growth of cereals plants, and consequently
increased photosynthetic capacity of plant and Increased amounts of
assimilates migrated to grains. Similar findings were reported by Milad,
(2008}, Radwan and Wafaa (2009).
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Table 5: Performance of fertilization packages concerning yleld ant its
attributes of barley, as well as, water use efficlency (WUE) for
__grains during the 2006/ 07 and 2007/ 08 seasons.

1000-
Fortilization { Plant No.of No.of Sptke graln Grain Straw Biological WUE
{Kg
packages |helght :plkw grains/ length welght yleld yiald yleid graine
(FP} fem) m® spike (cm) {gm} (KgfFad) (Kg/Fad) (Kg/Fad) /m’)
2006007
FPy 3892 918 3083 458 2875 3530 14270 17800 228
FPy 4308 062 3683 508 23092 4740 15970 20700 309
FP, 4442 1013 3617 516 28358 4720 16150 20870 2954
FPy 5550 1119 4800 7.00 3133 7240 21820 29070 4584
FPy 4850 1035 4000 575 20982 5360 17700 2306.0 3.46
FPy 52687 1079 4450 658 3117 8420 20280 26680 430
FPy 50.08 1048 4250 617 31.25 597 0 18870 2484.0 3.98
F. Iest - i " - h i i -
LSD, 0.05 0.749 7624 2793 0498 1.75 77.7 _ 128.2 92.80 0.08
2007/08

FP, 4400 1006 2483 597 2550 3880 15690 19540 228
FP, 4900 1058 4133 656 2792 5200 17620 22820 313
FP, 5080 1110 4083 652 2800 5200 17790 22900 299
FP; 6343 1213 5350 759 2008 8030 23080 32010 493
FP, 5500 1127 4450 684 27.08 5880 19530 25410 349
FPyg 60.18 1179 4983 740 2858 7100 22200 26390 435
FPy 57.08 1143 4767 729 2850 6560 2078.0 2735.0 4.M
F‘ m K ) - -k oy ) nlt ) ) -
LsD, 0.05 0845 8790 2931 0359 205 9151  103.00 10200 0.07

** : Significant at 0.01 level of probabliity, and N.S: not significant.

C. Effect of interactions:

The interaction between supplemental irrigation (Sl} and fertilization
packages (FP) had significant effect on grain, straw and biological yields in
the two growing seascns as presenied in Table 6. The obtained resulis
indicated that naked barley plants which did not receive any additiona! water
supply (only rain) were significantly affected by applying fertilization packages
in grain, straw and biological yields traits in favor of FP; treatment (20 Kg N +
7.5 Kg P;Os + 12 Kg K20 / Fad. + Bio-N) followed by FP5 treatment (40 Kg N
+ 15 Kg PO + 24 Kg K;0 / Fad. + Bio-N). Also, the same trend was true
under the rest of supplemental imigation treatments in the two growing
seasons. However, the highest values of yield traits were recorded by adding
FP; treatment with suppiemental imigation of 120 mm/ fad (Sl;) followed by
FP;5 treatment with the same amount of supplemental irrigation (Sl.) in the
two seasons. While, the fowest of these values were recorded when the
plants not received any mineral fertilizers or bio-N only in the case of ra;nfed :
irrigation (only rain).

At growth stages of cereal crops ie. ftillering, stem elongation and
grain-filling are more sensitive to water deficit. These results were in harmony
with those cbserved under rainfed conditions by Singh and Kumar, (1981);
Owaeis of al (1999), Tumer {2004); Hamdy et a/ (2005) and Angas ef a/
{2003). Ultimately, the highest grain yield of barley can be secure by adding
supplemental irrigation with amount of 120 mm/ Fad. with applying
fertilization package which included mineral and biological fertilizers i.e. 20
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Kg N + 7.5 Kg P05 + 12 Kg K;O / Fad. + Bio-N under rainfed and harsh
environmental conditions.

Table 6: Grain, straw and biological ylelds of barley as affected by the
interaction between supplemental irrigation and fertifization

packages during the both seasons of the study.
Grain Straw yleld
upplemental [Fertilization L___MFYJ:]‘ 1 a %d) | Blolog. yield (KgFac)
2008007 %z%o_ms 2008107 | 2007708
187.0 | 203.0 | 5210 | 6700 | 7090 | 773.0
2020 | 3240 | 8320 | 8220 | 11240 | 12470
2130 | 2380 | 5080 | 660.0 | 8120 | 896.0
5330 | 600.0 | 15430 | 1687.0 | 20850 | 2207.0
3160 | 3470 | 9090 | 10070 | 12240 | 13530
4850 | 5330 | 12820 | 1414.0 | 1767.0 | 1947.0
434.0 | 4750 | 10110 | 1118.0 | 14450 | 1593.0
311.0 | 3400 | 13020 | 14320 | 1613.0 | 1771.0
4020 | 4420 | 14690 | 16150 | 1867.0 | 2057.0
3470 | 3810 | 1413.0 | 1559.0 | 1760.0 | 1940.0
567.0 | 6550 | 1757.0 | 19270 | 23440 | 25820
4280 | 4700 | 14970 | 1851.0 | 19250 | 2121.0
4840 | 5350 | 1696.0 { 1867.0 | 2180.0 | 2402.0
4720 | 5200 | 16090 | 17720 | 2081.0 | 22830
4520 | 4040 | 14720 | 1619.0 | 1924.0 [ 2113.0
576.0 | 831.0 | 1665.0 | 1840.0 | 22430 | 2471.0
841.0 | 7030 | 1771.0 | 19530 | 24120 | 2e87.0
7830 | 8850 | 2249.0 | 24740 | 30320 | 33390
8550 | 7200 | 18980 | 2081.0 | 2563.0 | 2811.0
7200 | 7820 | 21640 | 23830 | 28840 | 3176.0
6710 | 7360 | 20520 | 2263.0 | 27230 | 2089.0
4630 | 5050 | 24110 | 26530 | 28730 | 3157.0
8250 | 6840 | 24200 | 2689.0 | 3045.0 | 32830
887.0 | 7500 | 2677.0 | 20450 | 33640 | 3704.0
991.0 | 1091.0 | 3174.0 | 34940 | 41650 | 45850
7430 | 8150 | 2780.0 { 3084.0 | 3523.0 | 3879.0
882.0 | 978.0 | 20810 | 32530 | 38430 | 4231.0
8110 | 8940 | 28740 | 31620 | 38850 | 4057.0
14,87 | 1751 | 2423 | 1988 | 17.76 | 1946

Sl (only rain)

Sl (Rain + 60
mm}

Si; (Rain + 90
mm)

As illustrated in Fig. 2 and 3, it is indicated that water use efficiency for
grain production was significantly affected by the interaction between
suppiemental irrigation and ferilization packages in both seasons of the
present study. The highest values of WUE (8. 17 Kg grains/ m° and 6.06 Kg
grains/ m*) were resulted when FP, treatment was applied under Sl (rainfed
treatment) during the first and second ssasons, respectively, While, the
lowest ones were recorded by FP, treatment when applied under rainfed
treatment or S|, treatment without significant difference in both seasons.
Meantime, the superiority of fedilization package (FP,) was followed by FPs
under water supply of Sl, followed by Si; (120 mm) then Si; (30 mm) then Si4
(60 mm) in respective order during the two seasons. It is evident that, each
increment of water supply amount increased the efficient of water-use for
grain production of naked barley, particularly when fertilization packages i.e.
FP; and FP; were applied. axcept rainfed treatment, This was true in both
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seasons as shown in Fig. 2 and 3. In this respect, Oweis (1997), Abu-
Awwad and Kharabsheh, (200Q) and Milad, (2008) reported that the amount
of supplemnental irrigation could be suitable to provide enough water during
the critical growth stages of careais to ensure optimal crop yield in terms of

yield per unit of water.

WUE (Kg grains/ m3)
(=) N E-N [, o0

FPO0 FP1 FP2 FP3 FP4 FP5 FP6
Fertilization packages

Fig.2. Water use efficiency for grain production as affected by
intergction betweén supplemental irrigation (SI) and fertilization
packages (FP) in the 2006/07 season

. SO it G| etimiftims G e I, st 13

WUE [Kg graias! m3)

FPoO FPl FP2 FP3 Fp4 FPs FP6
Fertilization packages
Fig.3. Water use efficiency for grain production as affected by

interaction between supplemental irrigation (SI) and fertilization
packages (FP) in the 2007/08 scason.
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D. Partial budget analysis:

Data presented in Table 7 showed that partial budget of naked bariey
was affected by the tfried treatments of supplemental irrigation in the two
seasons of the study. The highest values of gross retum (GR) and net retum
(NR} were recoded by water supply amount of 120 mm/ Fad followed by 90
mm/ Fad then by 60 i/ fad during the two seasons. However, the lowest
values of GR and NR were recorded by rainfed treatment in both seasons. It
is evident that each increment in amount of added water increased net retum
in favor of Si3 (120 mm/ fad). These increases reached to 1122.0 LE/ fad and
1294.0 LE/ Fad in the first and second seasons, respectively (Table 7).

Table 7: Partial budget analysis as affacted by supplemental irrigation
during the 2006/07 and 2007/08 seasons.

Supplementa 2006/07 2007/08

irrigation Gross Total Net Gross Total Net
{Sl) return costs return return costs  return

LE/Fad} (iLE/Fad} (LE/Fad) | (LEfFad) (LE/Fad) (LE/Fad)

Slo 687.1 486.0 2215 758.0 486.0 280.8
Sh 970.2 536.0 434.2 1069.0 536.0 5326
Sh 1306.0 5610 = 7453 1437.0 561.0 876.1
Sl 1708.0 586.0 11220 1880.0 5860 12040

As shown in Table 8, results of partial budget analysis clearly indicated
that gross retum and net retum (LE/ fad) were affected by different
fertilization packages tried here in the 2008/ 07 and 2007/ 08 seasons. The
variable costs differed according to price of each applied fertilization package
and it was similar for two seasons. Meantime, the highest values of GR and
NR were recorded by applying of FP; followed by FPs as compared with the
lowest ones recorded by the first treatment without ferfilization package.
Gross return values resulted from applied FP; was reached to 1488 and 1641
LE/ Fad. in the first and second seasons, respectively, foliowed by FP5
which achieved 1351 and 1489 LE/ Fad. in the same order. The same trend
was true in net return where, the highest values were 1012 and 1166 LE/
Fad. recorded by FP; followed by FP, that recoded 732 and 836 LE/ Fad. for
the first and second seasons, in respective order.

Table 8: Partial budget analysis_as affected by fertilization packages
during the 2006/07 and 2007/08 seasons.

Supplemental 2006107 : 2007/08

irrigation Gross Total Net Gross Total Net
(sh return cosis retum return coats return

(LEfFad) (LEfFad) (LEFad) | (LEFad) (LEFad} (LE/Fad)

FPg 582.0 286.0 566.0 5340 286.0 647.0
FPy - 1032.0 300.0 7320 1136.0 300.0 836.0
FP: 1037.0 461.0 576.0 1142.0 461.0 €81.0
FPa 1488.0 475.0 1012.0 1641.0 475.0 1166.0
FPy4 1155,0 636.0 518.0 12711.0 636.0 635.0
FPs 1351.0 650.0 701.0 1489.0 650.0 839.0
FPs 1257.0 988.0 308.0 1384.0 986.0 413.0
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Generally, water supply by amount of 120 mm/ Fad. as a supplemental
Irrigation and applying fertilization package of FP; which included 20 Kg N +
75 Kg P,0s + 12 Kg K;0 / Fad. + Bio-N could be secured naked barley
production ecanomically.

Conclusion

Tha highest naked barley yields could be achieved by water supply in
amount of 120 mnv fad (504 m°/ Fad.} which had been added during the
three critical growth stages and adding 20 Kg N + 7.5 Kg P,0s + 12 Kg KO /
Fad. + Bio-N as fertilization package during sowing date of naked barley.
Ultimately, water supply by amount of 120 mm/ Fad. as a supplemental
irrigation and applying fertilization package of FP; which included 20 Kg N +
7.5 Kg P;O; + 12 Kg K;0 / Fad. + Bio-N couid be secured naked barley
production economically under the acdverse environmental conditicns such as
the experimental area at El-Hammam, NWCZ of Egypt.
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