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ABSTRACT

Two experiments were carried out during the 2006/07 and 2007/08 winter
seasons at El- Hammam area, Matrouh, Egypt to investigate the influences of
supplemental irrigation (SI) and fertilization package (FP) under rainfed conditions on
productivity of naked barley (Hordeum vulgare L.). Each experiment included 28
treatments which were; four amounts of supplemental irrigation (Sl) i.e. Slo): rainfed
only; Sl): 60 mm/ fad; Slz): 90 mm/ fad and Sls): 120 mm/ Fad. and seven fertilization
packages (FP) treatments i.e. FPy): without fertilization; FP1): Bio-N; FP2): 20 Kg N/
Fad. + 7.5 Kg P2 Os/ Fad. + 12 Kg K;O/ Fad.; FP3): 20 Kg N/ Fad. + 7.5 Kg P, Os/
Fad. + 12 Kg KO/ Fad. + Bio-N; FP4): 40 Kg N/ Fad. + 15 Kg P,0s/ Fad. + 24 Kg K>
O/ fad; FPs): 40 Kg N/ Fad. + 15 Kg P2,0s/ Fad. + 24 Kg K;O/ Fad. +Bio-N; and FPg):
80 Kg N/ Fad. +30 Kg P.Os/ Fad. + 48 Kg K>O/ Fad.). Results showed significant
differences among supplemental irrigation treatments in all the studied traits in both
seasons. Also, results clearly showed that grain, straw and biological yields were
increased by each increment in amount of water supply from 60 to 90 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 90 then to
120 mm/ Fad. in respective order. Results indicated that FP3; treatment application
which included 20 Kg N + 7.5 Kg P05 + 12 Kg K>O / Fad. + Bio-N gave the tallest
plants, longest spikes, heaviest 1000-grain weight, as well as, the highest values of
grain, straw and biological yields, as well as, water use efficiency compared to the
other tried fertilization packages here in both seasons. It is evident that the positive
response of naked barley plants was only to add 20, 7.5 and 12 Kg of N, P>Os and
K20/ Fad. in respective order, in addition to bio-N fertilizer as a package i.e. FP3.
Ultimately, to gain high productivity of naked barley economically, it could be adding
S| by amount of 120 mm/ Fad. with applying FP i.e. 20 kg N/ Fad. +7.5 kg P,Os/ Fad.
+12 kg K2O + Bio-N/ Fad. could be recommended under rainfed conditions at El-
Hammam area, NWC of Egypt.

Keywords: Naked barley, supplemental irrigation, fertilization package, rainfall
precipitation, yield and its components.

INTRODUCTION

Naked barley (Hordeum vulgare L.) is considered one of the most
important edible 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, especially 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 supplemental
irrigation conditions.
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Many investigators found significant differences among naked barley
varieties in growth characteristics, yield attributes and grain yield under
different edaphic and climatic conditions (Abo-Shetaia et al., 1994; Assey et
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 moisture content in the root zone to meet crop water requirements.
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 potentiality. The amount and timing of supplemental
irrigations are to provide enough water during the critical growth stages to
ensure optimal crop yield 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 suitable method for supplemental 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 irrigation.

Under low rainfall 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 dryland wheat crops is commonly less than
50 percent (Fillery and Mclnnes, 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 et al, 1998).

Increasing nitrogen fertilizer levels 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 al, 2003).
Meantime, Radwan and Wafaa (2009) reported that applying mixed nitrogen
with bio-fertilizers i.e Rhizobactrin, 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 Ashormillesy (2005).

To maximize barley productivity under rainfed conditions, it is essential
to identify the promising supplemental irrigation and determine the optimum
fertilization requirements that promote plant growth and improve grain and
straw vyields. So, this study aimed to determine the adequate amount of
supplemental irrigation 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 El- 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 treatments which were four amounts of

Table 1: Properties of supplemental irrigation (SI)

Sly rainfed only
Sl 60 mm/ Fad.
Sl 90 mm/ Fad.
Sl 120 mm/ Fad.

Table 2: Properties of fertilization package (FP)
FPo without
FP, Bio
FP, 20 Kg N/ fad + 7.5 Kg P, Os/ fad + 12 Kg K,O/ Fad.
FP3 20 Kg N/ fad + 7.5 Kg P, Os/ fad + 12 Kg K,O/ Fad. + Bio
FP, 40 Kg N/ fad + 15 Kg P,0s/ fad + 24 Kg K, O/ Fad.
FPs 40 Kg N/ fad + 15 Kg P,05/ fad + 24 Kg K,O/ Fad. +Bio
FPg 80 Kg N/ fad +30 Kg P,Os/ fad + 48 Kg K,O/ 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
split plot design in three replications. Supplemental irrigation 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 6 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 aépart 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 shown in Table (1).
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Fig. 1. Monthly rainfall precipitation (mm) in the
two seasons of the study

Table 3: Chemical properties of experimental soil in the 2006/07 and
2007/08 seasons.

Sampling H E.c Cat ions Anions
Depth (cm) P dsm” Na*' K" CcCa" Mg Hco; CI' so* co3'
2006/07

0-15 767 060 335 056 050 125 054 416 110 -

15-30 772 062 324 055 058 119 053 4.18 085 --
2007/08

0-15 740 092 200 067 462 183 08 720 1.00 -

15-30 730 087 203 074 470 173 084 732 1.03 -

The used water for supplemental irrigation was saline groundwater
(ranged from 2000 to 2500 ppm) pumped from a local well. Supply water was
added through gated pipe irrigation 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 were ammonium nitrate
(33.5 % N), calcium supperphosphate (15.5 % P,0s) and potassium sulphate
(48.5 % K;0). Whereas, Microbin in rate of 400 gm/ seeds/ Fad. was used
as bio-fertilizer mixed with seeds at sowing time. All other the recommended
agricultural practices were applied 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 attributes of naked barley, while, overall each
sub-plot was used to 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 & Cochran, 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 Perrin, et
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
increment 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 concerning yield
attributes of naked barley, as well as, water use efficiency
(WUE) for grains during the 2006/ 07 and 2007/ 08 seasons.

1000-

Suppl. Plant No. of No.of Spike grain Grain Straw Biological WUE
irrigation (Kg
(Sl) height spikes/ grains/ length weight yield yield yield grains

(cm) m® spike (cm) (gm) (Kgffad)(Kg/fad) (Kg/fad) /m3)

2006/07
Slp 36.60 84.95 3086 4.33 30.76 352.0 957.0 1309.0 4.05
Sl 46.60 96.67 37.05 567 2848 433.0 1534.0 1967.0 2.95
Sl, 52.00 110.40 4390 6.29 31.10 643.0 1896.0 2539.0 3.63
Sls 55.10 117.70 4752 6.76 30.76 743.0 2757.0 3500.0 3.59
F. test *% *k *%* *%k N.S *%* * *k *%
LSD 0.05 |0.647 6.870 2.159 0.281 - 9298 110.2 75.04 0.07
2007/08

Slo 4150 95.71 32.67 6.67 2838 388.0 1055.0 14440 3.92
Sl 53.10 105.10 40.00 6.84 26.62 477.0 1689.0 2167.0 3.00
Sl, 59.60 119.10 4562 6.89 3048 705.0 2089.0 2795.0 3.74
Sls 63.00 127.90 60.29 7.12 2462 818.0 3034.0 3852.0 3.74
F. test *% *k *% N.S *% *%* *% *k *%
LSD 0.05 ]0.852 8.363 3.564 - 0.898 74.93 84.98 78.57 0.05
** and * : Significant at 0.01 and 0.05 levels of probability, respectively. N.S: not

significant.

1389



El-Metwally, EI-M. A. et al.

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 SI treatments 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 22.9,
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 respective order. It can be concluded that crop growth under rainfed
conditions is poor and yield is consequently 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 tried
fertilization packages (FP) in the two seasons. Moreover, results indicated
that the applied FP; treatment which included 20 Kg N + 7.5 Kg P,Os5 + 12
Kg K,O / Fad. + Bio-N gave the tallest plants, more spikes/ m?, more grains/
spike, longest spikes, heaviest 1000-grain weight, as well as, highest values
of grain, straw and biological yields compared to the other tried fertilization
packages here in both seasons. The case was the same for water use
efficiency during both seasons. This fertilization package (FP3) was followed
by FPs treatment which included 40 Kg N + 15 Kg P,05 + 24 Kg K,O / Fad. +
Bio-N in having the highest values of the abovementioned traits in the two
seasons. However, the lowest values of yield and its attributes were 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,05 + 12
Kg K,O / Fad. without bio-N fertilizer in plant height, spikes/ mz, number of
grains/ spike, spike length, as well as, grain, straw and biological yields in the
two seasons. It is evident that the positive response of naked barley plants
was only to add 20, 7.5 and 12 Kg of N, P,0sand K,O/ 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 biological 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 nutrients 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,
(2006); Radwan and Wafaa (2009).
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Table 5: Performance of fertilization packages concerning yield ant its
attributes of barley, as well as, water use efficiency (WUE) for
grains during the 2006/ 07 and 2007/ 08 seasons.

1000-

Fertilization | Plant No.of No.of Spike grain Grain Straw Biological WUE

(Kg
packages height spikes/ grains/ length weight yield yield yield grains
(FP) (cm) m?* spike (cm) (gm) (Kg/Fad) (Kg/Fad) (Kg/Fad) /m®)

2006/07
FPo 3892 916 30.83 458 28.75 353.0 1427.0 1780.0 2.26
FP4 43.08 96.2 36.83 5.08 3092 4740 1597.0 2070.0 3.09
FP, 4442 1013 36.17 516 2858 4720 1615.0 2087.0 294
FPs 5550 1119 48.00 7.00 31.33 724.0 21820 2907.0 4.84
FP, 48.50 103.5 40.00 5.75 29.92 536.0 1770.0 2306.0 3.46
FPs 52.67 1079 4450 6.58 3117 642.0 2026.0 2669.0 4.30
FPe 50.08 104.8 4250 6.17 3125 597.0 1887.0 2484.0 3.98
F. test Kk *k Kk *%k *k *% *%k *%k *%
LSD, 0.05 0.749 7.624 2.799 0498 1.75 777  126.2 92.80 0.06
2007/08

FPo 4400 1006 34.83 597 2550 386.0 1569.0 1954.0 2.28
FP4 49.00 1058 4133 6.56 27.92 520.0 1762.0 2282.0 3.13
FP, 50.80 111.0 40.83 6.52 26.00 520.0 1779.0 2299.0 299
FP3 63.43 1213 5350 7.59 29.08 803.0 2398.0 3201.0 4.93
FP, 55.00 112.7 4450 6.84 27.08 588.0 1953.0 2541.0 3.49
FPs 60.18 1179 49.83 740 2858 710.0 2229.0 2939.0 4.35
FPe 57.08 1143 4767 7.29 2850 656.0 2078.0 27350 4.01
F_ test P P * > P o F P P
LSD, 0.05 0.945 8.790 2931 0.359 2.05 9151 103.00 102.00  0.07

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

C. Effect of interactions:

The interaction between supplemental irrigation (SI) and fertilization
packages (FP) had significant effect on grain, straw and biological yields in
the two growing seasons as presented in Table 6. The obtained results
indicated that naked barley plants which did not receive any additional 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 K,O / Fad. + Bio-N) followed by FPs treatment (40 Kg N
+ 15 Kg P05 + 24 Kg K;O / Fad. + Bio-N). Also, the same trend was true
under the rest of supplemental irrigation treatments in the two growing
seasons. However, the highest values of yield traits were recorded by adding
FP; treatment with supplemental irrigation of 120 mm/ fad (Sl;) followed by
FPs treatment with the same amount of supplemental irrigation (Sls) in the
two seasons. While, the lowest of these values were recorded when the
plants not received any mineral fertilizers or bio-N only in the case of rainfed
irrigation (only rain).

At growth stages of cereal crops i.e. tillering, stem elongation and
grain-filling are more sensitive to water deficit. These results were in harmony
with those observed under rainfed conditions by Singh and Kumar, (1981);
Oweis et al (1999), Turner (2004); Hamdy et al (2005) and Angas et al
(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 P,Os + 12 Kg K,O / Fad. + Bio-N under rainfed and harsh
environmental conditions.

Table 6: Grain, straw and biological yields of barley as affected by the
interaction between supplemental irrigation and fertilization
packages during the both seasons of the study.

Grain yield Straw yield . .
Supplemental Fertilization (Ka/Fad) (KalFad) | Biolog. yield (Kg/Fad)
irrigation ackages | 2006/07 | 2007/08 | 2006/07 | 2007/08 | 2006/07 | 2007/08
FP, 187.0 | 203.0 | 5210 | 5700 | 7090 | 773.0
FP, 2020 | 3240 | 8320 | 9220 | 11240 | 1247.0
FP, 2130 | 2360 | 599.0 | 660.0 | 8120 | 896.0
Slo (only rain) [FP; 5360 | 6000 | 15480 | 1697.0 | 20850 | 2297.0
FP, 3160 | 3470 | 909.0 | 1007.0 | 1224.0 | 1353.0
FP, 4850 | 5330 | 12820 | 1414.0 | 1767.0 | 1947.0
FP, 4340 | 4750 | 1011.0 | 1118.0 | 14450 | 1593.0
FP, 311.0 | 3400 | 1302.0 | 1432.0 | 1613.0 | 1771.0
FP, 4020 | 4420 | 1469.0 | 16150 | 1867.0 | 2057.0
iy (Rain + 60 [P 3470 | 3810 | 14130 | 1550.0 | 1760.0 | 1940.0
o EPy 587.0 | 6550 | 1757.0 | 1927.0 | 2344.0 | 2582.0
FP, 4280 | 4700 | 1497.0 | 1651.0 | 19250 | 2121.0
FP, 4840 | 5350 | 1696.0 | 1867.0 | 2180.0 | 2402.0
FP, 4720 | 5200 | 1609.0 | 1772.0 | 2081.0 | 2293.0
FP 4520 | 4940 | 14720 | 1619.0 | 19240 | 2113.0
FP, 5760 | 6310 | 1668.0 | 1840.0 | 2243.0 | 2471.0
Sl (Rain + 00 FP: 6410 | 7030 | 1771.0 | 1953.0 | 2412.0 | 2657.0
O FPy 7830 | 8650 | 2249.0 | 24740 | 3032.0 | 3339.0
FP, 6550 | 7200 | 1898.0 | 2091.0 | 2553.0 | 2811.0
FP, 7200 | 7920 | 21640 | 2383.0 | 2884.0 | 3176.0
FP 671.0 | 736.0 | 2052.0 | 2263.0 | 2723.0 | 2999.0
FP 4630 | 505.0 | 2411.0 | 2653.0 | 2873.0 | 3157.0
FP, 6250 | 684.0 | 24200 | 2669.0 | 30450 | 3353.0
Sl (Rain + 120F 72 687.0 | 7590 | 2677.0 | 29450 | 3364.0 | 3704.0
oy 2FPs 991.0 | 1091.0 | 31740 | 3494.0 | 41650 | 4585.0
FP, 7430 | 8150 | 2780.0 | 3064.0 | 3523.0 | 3879.0
FP 8820 | 9780 | 2061.0 | 3253.0 | 3843.0 | 4231.0
FP, 811.0 | 894.0 | 2874.0 | 3162.0 | 3685.0 | 4057.0
LSD, 0.05 14.87 | 1751 | 2423 | 1988 | 17.76 | 19.49

As illustrated in Fig. 2 and 3, it is indicated that water use efficiency for
grain production was significantly affected by the interaction between
supplemental irrigation and fertilization packages in both seasons of the
present study. The highest values of WUE (6. 17 Kg grains/ m® and 6.06 Kg
grains/ m3) were resulted when FP; treatment was applied under Sl (rainfed
treatment) during the first and second seasons, respectively. While, the
lowest ones were recorded by FP, treatment when applied under rainfed
treatment or Sl; treatment without significant difference in both seasons.
Meantime, the superiority of fertilization package (FP3) was followed by FPs
under water supply of Sl, followed by Sl; (120 mm) then Sl, (90 mm) then Sl,
(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 FP5s were applied. except 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, (2000) and Milad, (2006) reported that the amount
of supplemental irrigation could be suitable to provide enough water during
the critical growth stages of cereals to ensure optimal crop yield in terms of
yield per unit of water.

—O—8I0 =——O—35S[1 —&— S[2 —X—75I3
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WUE (Kg grains/ m3)
AN

en) \9]
|

FPO FP1 FP2 FP3 FP4 FP5 FP6
Fertilization packages

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

—O— 510 =—O0—8]] —&—SI2 —X—3:I3
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Fig.3. Water use efficiency for grain production as affected by
interaction between supplemental irrigation (SI) and fertilization
packages (FP) in the 2007/08 season.
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D. Partial budget analysis:

Data presented in Table 7 showed that partial budget of naked barley
was affected by the tried treatments of supplemental irrigation in the two
seasons of the study. The highest values of gross return (GR) and net return
(NR) were recoded by water supply amount of 120 mm/ Fad followed by 90
mm/ Fad then by 60 mm/ 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 return
in favor of Sl; (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 affected by supplemental irrigation
during the 2006/07 and 2007/08 seasons.

Supplemental 2006/07 2007/08

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

(LE/Fad)  (LE/Fad) (LE/Fad) (LE/Fad)  (LE/Fad) (LE/Fad)

Slp 687.1 486.0 2215 758.0 486.0 280.8
Sl 970.2 536.0 4342 1069.0 536.0 532.6
Sl, 1306.0 561.0 745.3 1437.0 561.0 876.1
Sl3 1708.0 586.0 1122.0 1880.0 586.0 1294.0

As shown in Table 8, results of partial budget analysis clearly indicated
that gross return and net return (LE/ fad) were affected by different
fertilization packages tried here in the 2006/ 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 fertilization package.
Gross return values resulted from applied FP; was reached to 1488 and 1641
LE/ Fad. in the first and second seasons, respectively, followed 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 2006/07 2007/08
irrigation Gross Total Net Gross Total Net
(sh) return costs return return costs return
(LE/Fad) (LE/Fad) (LE/Fad) (LE/Fad) (LE/Fad) (LE/Fad)
FPo 582.0 286.0 566.0 934.0 286.0 647.0
FP4 1032.0 300.0 732.0 1136.0 300.0 836.0
FP, 1037.0 461.0 576.0 1142.0 461.0 681.0
FP3 1488.0 475.0 1012.0 1641.0 475.0 1166.0
FP4 1155.0 636.0 518.0 1271.0 636.0 635.0
FPs 1351.0 650.0 701.0 1489.0 650.0 839.0
FPs 1257.0 986.0 306.0 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 +
7.5 Kg P,Os + 12 Kg K,O / Fad. + Bio-N could be secured naked barley
production economically.

Conclusion

The highest naked barley yields could be achieved by water supply in
amount of 120 mm/ fad (504 m*/ Fad.) which had been added during the
three critical growth stages and adding 20 Kg N + 7.5 Kg P,0Os5 + 12 Kg K;O /
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,Os + 12 Kg K,O / Fad. + Bio-N could be secured naked barley
production economically under the adverse environmental conditions such as
the experimental area at EI-Hammam, NWCZ of Egypt.
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