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ABSTRACT: The present experiment was conducted during 2011/2012 and 2012/2103
winter seasons to study the effect of irrigation regimes e.g. 60, 80 and 100% ETo and foliar
application of Potassium Silicate (PS) and Salicylic Acid(SA) in 250 and 400 mgL'lfor both and
interactions. The adopted treatments were assessed a split — plot design with 3 replicates. The
irrigation regimes were represented inthe main plots, whereas foliar application of PS and SA
treatments were allocated to the split plots. The obtained results could be summarized as
follows:

1- Water saving reached to 20 and 40% under irrigation onion crop at 80 and 60% ETo
regimes, comparable with 100% ETo regime. Total onion yield and both Bulb diameter and
Single bulb weight were significantly affected due to the adopted treatments in 1% and 2"
seasons. Underl00% ETo regime, higher values of total onion yield, Bulb diameter and
Single bulb weight were recorded, comparable with those under 80 and 60% ETo regimes in
1% and 2" seasons. Higher values of total onion yield, Bulb diameter and Single bulb weight
were observed with PSsyo foliar application, comparing with those under PS;sy SAjsg
andSAsq. Interaction 0f100% ETo regime and PSsy foliar application resulted in higher
figures of total onion yield, Bulb diameter and Single bulb weight

2- Total Soluble Solids (TSS), marketable bulb yield% and dry matter % were significantly
increased under 60% ETo, whereas the assessed foliar application e.g. PS or SA treatments
did not significantly increase such parameters. nteraction of 60% ETo regime and SAas
exhibited higher TSS %, Dry matter content% and marketable bulb yield%%

3- Values of IWUE tended to increase with reducing irrigation rate and vice versa. Additionally,
foliar application of Potassium Silicate at 500 mgL'1 concentration (PSsqg) exhibited higher
IWUE figures, comparing with PS50 SAzs0 ana SAsee. The 60% ETo irrigation regime as
interacted with foliar application of Potassium Silicate at 500 mgL™ (PSs) exhibited higher
IWUE figures.

4- Under the present experiments circumstances, it is advisable to irrigate the onion crop
atl00% ETo regime combined with foliar application of potassium silicate at 500mgL'l
concentration. However, in water constraint situation irrigating at 80 or 60% ETo regimes
and foliar application of potassium silicate at 500 mgL™ concentration is recommended due
to irrigation water saving(20 to 40%) and acceptable onion bulb yield with higher quality and
efficient water use as well.

Key words: Deficit irrigation, Onion yield and quality, Potassium Silicate (PS) and Salicylic
Acid (SA), IWUE

INTRODUCTION vegetables in Egypt as an export crop. The
Onions is the most commercially valuable total cultivated area of onion was about
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115295 fed during 2009 which produced
1563360 tons with average productivity of
13.56 tons/fed (Agricultural Economic
Bulletin, Ministry of Agriculture, April 2010).
Onion is a shallow-rooted crop that requires
frequent irrigation to achieve the yield
potential. Cheruth et al. (2008) stated that,
plant growth and productivity is adversely
affected by various biotic and abiotic stress
factors, and water deficit is one of the major
abiotic stresses, which adversely affects
crop growth and yield. Additionally, water
stress reduces plant growth by affecting
various physiological and biochemical
processes, such as photosynthesis,
respiration, translocation, ion uptake,
carbohydrates, nutrient metabolism and
growth promoters (Jaleel et al., 2008 and
Farooq et al., 2008). Al-Moshileh (2007) and
Metwally  (2011) reported that with
increasing soil water supply significant
increases were recorded in plant growth
parameters, i.e. plant height, number of
green leaves and bulb diameter. Bekele and
Tilahun (2007) reported that subjecting
onion crop to 25, 50, and 75%ETc water
deficit regimes resulted in higher water use
efficiency, compared with optimal irrigation.
Ayasand Demirtas (2009), applied to onion
crop different amounts of water equals to
100, 75, 50, 25 and 0% (as control) of
evaporation from a Class A Pan
corresponding to 2-day irrigation frequency.
Irrigation water applied to the crop varied
from 65 to 362 mm, and water consumption
ranged from 95 to 372 mm. The effect of
irrigation water level on the vyield, bulb
height, bulb diameter, bulb weight and dry
matter ratio were found to be significant.

Nagaz et al. (2012) stated that no
significant differences were observed in
bulbs fresh and dry yields, bulbs numberha™
and weight from the comparison between
full irrigation (100% ETc ) and 80 and 60%
ETc deficit regimes. The authors added that
Water use efficiency was the highest for
60%ETc regime. Gebremedhin (2015)
reported that drip irrigation at 100% ETc
gave significantly higher onion yield (28.0 t
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ha-1), as compared to 80 and 60% ETc and
irrigation water use efficiency was found
highest (7.60 kg m-3) with drip irrigation at
60% ETc. Bhagyawant et al. (2015) found
that he relative yield decreases of the onion
crop were proportionally greater with
increase in evapotranspiration deficit, which
shows the response of yield with respect to
the decrease in water consumption.

Growth substances are used to regulate
growth and improve productivity and quality
of various plant species. Salicylic acid (SA),
a natural signal molecule, has been shown
to play an important role in regulating a
number of physiological processes in plants.
Its exogenous application has promoted
plant performance under biotic and abiotic
stresses (Senaratna et al. 2000).Exogenous
application of salicylic acid may influence
stomata closure (Larque, Saaverdal979)
and transpiration and stress tolerance
(Waseem et. al. 2006). In this respect, Amin
et al. (2007) found that foliar application of
SA caused significant increase in most
growth characters, photosynthetic pigments
content/leaves, yield and its quality, total
soluble sugars, total free amino acids, total
phenols and total indoles of onion plants. It
is now clear that SA provides protection
against a number of abiotic stresses such as
drought stress in wheat plants (Bezrukova et
al. 2001). El-Hedek (2013) reported that
foliar application of Salicylic acid and
potassium silicate increased wheat yield
components, and a remarkable increase in
potassium, calcium, and phosphorus (%) of
grains and straw was noticed. Yavas and
Unay (2016) stated that foliar application of
salicylic acid regulated physiological
processes in plants and alleviated the
adverse effects of water stress.

Potassium silicate is a source of highly
soluble potassium and silicon (Si). Silicon is
not considered an essential element for
plant growth. In many cases, increasing Si
availability has increased crop development
and yield, once this nutrients can indirectly
influence  some photosynthetic  and
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biochemical aspects, especially in plants
under biotic or abiotic stress conditions (Ma
and Yamaji, 2006).Further studies indicated

that

silicate

application

significantly

increased plant growth under normal and
stress condition including both biotic and
abiotic stresses (Hattori et al.,2008 and
Tahir et al. 2010;). A number of possible
mechanisms through which silicate may
increase salinity tolerance in plants including
status (Romero-

improved plant

Arnada et al. 2006).

water

The objectives of this work were to study:
(i) The effect of irrigation (full and deficit

regimes)

on

the

yield

and

quality

characteristics of onion, (ii) The role of foliar
application of salicylic acid and potassium
silicates in enhancing onion yield and quality
under deficit irrigation condition, and (iii) The
interaction effect of the adopted irrigation
regimes and foliar application of salicylic
acid and potassium silicates on the yield and
quality characteristics of onion.

MATERIALS AND METHODS

The experimental site:

A field experiment was conducted at El-
Bostan area at AlyMubark experimental
farm, south Tahrirregion during 2011/2012
and 2012/2013winter seasons to study the
effect of irrigation regime and the foliar
application of Potassium Silicate (PS) and
Salicylic Acid (SA)and their interaction on

onion yield and quality and irrigation water
use efficiency under drip irrigation. Soil
physical and chemical properties at the
experimental  site  were  determined
according to klute (1986) and Page et al.
(1982), and presented in Tables (1 and 2).

THE experimental treatments

The treatments were irrigation with
amounts of water equal to 100, 80 and
60%ET,, based on evaporation data of class
A pan evaporation located in South El-Tahrir
metrological station, and foliar application of
Potassium Silicate (PS) and Salicylic Acid
(SA) at 250 and 500 mgL'l rates for both.
Seed bed preparation, mineral and organic
fertilizers and other agricultural practices
were done as recommended by Field Crop
Research Institute, Agriculture Research
Center. The adopted treatments were
assessed in a spilt plot design with four
replicates. The main plots were assigned to
the irrigation treatments, while the sub plots
were assigned to foliar application of PS and
SA. The experimental unit consists of six
drip irrigation lines (Jensen 1983).0Onion
seedlings (Allium cape, L. variety Giza 20)
was transplanted on the 10" December and
the yield was harvested on 30”‘May of both
seasons. A total 45 mm of irrigation water
was daily applied in ten portions to ensure
good plant establishment.

Table 1. Some soil- water properties and particle size distribution of the experimental site

Soil . . . . Particle size
depth (cyi'v%/'w) (32/ 'ﬁm (Q\\fvv/\/v) (g?:z'ﬁ‘) distribution, 3 ooy
(cm) ' k ' Sand Silt Clay
00-15 12.1 54 6.7 1.45 92.9 2.7 4.4 Sandy
15-30 11.9 5.1 6.8 1.60 91.3 4.6 4.1 Sandy
30-45 104 4.2 6.2 1.72 90.5 5.6 3.9 sandy

*F.C. is field capacity, W.P. is wilting point, A.W. is available water, and BD is soil bulk density.

Table (2): Some soil chemical properties of experimental site

Soil depth EC Soluble cations and anions (megL™)
(cm) (dScm?) PH M7 Mg*? Na* K* HCO; | SO,? | CI
00-30 0.45 8.6 | 1.20 0.65 1.60 0.20 1.17 0.64 1.84
30-60 0.38 8.8 | 1.15 0.50 1.40 0.20 1.03 0.52 1.7

31




Abd EI-All, et al.,

Crop-water relationships:
i. Reference Evapotranspiration
(ETo):
The ET, was calculated using the class
A pan evaporation method (Doorenbos and
Kassam, 1986) by using the following
equation:
ETo= Epanx Kpan
Where:
ET,: reference evapotranspiration (mm d™)
Epan: dalily measured pan evaporation (mm
d”)
Kpan: A value of 0.75 was used for the

experimental site according to the
climatic local condition (FAO, 1970).

Applied Irrigation Water (AIW):

The mount of applied irrigation water was
calculated according to the following
equation as described by Vermeirer and

Topling (1984).

AIW=(ETo x Kr x I/[Ea)+LR

Where:

AIW: depth of applied irrigation water (mm)

ET,: reference evapotranspiration (mmd'l)

Kr:  evaporation reduction coefficient,
depend on ground cover, a value of 1.0
was used (where the spacing between
drip lines is less than 1.8m, FAO, 56),

| : irrigation intervals (days),

E,: irrigation efficiency of the drip irrigation
system, an average value of 0.8 was
used.

LR: leaching requirements (10% of the
calculated applied irrigation water was
additionally applied per irrigation during
the growing season for leaching
purposes)

Irrigation time was determined before
each irrigation event by measuring the
actual emitter discharge according to
the equation given by Ismail, (2002) as
follows:

t = (AIWxA)/q

Where:

AIW: applied irrigation water

t  :irrigation time (h),

A :wetted area (m?),

g: emitter discharge (Lh'l).

iii. Irrigation Water Use Efficiency
(IWUE):

Irrigation Water Use Efficiency (IWUE)
was calculated according to Gebremedhin
(2015) as follows:

IWUE= Onion yield (kgfed'l)/ Applied
irrigation water (msfed'l)

Measured crop parameters:

Onion plants were harvested at 30 May,
in 1% and 2™ seasons, and leftfor one week
in the field. The studied parameters were:
onion bulbs vyield, bulb diameter and
average weight of individual bulbs,
marketable bulb yield%, total soluble solids
(TSS%)and dry matter percent%.

Statistical analysis:

The obtained data were statistically
analyzed using statistical package (CoHort,
1986). The mean values for the four
replicates of each treatment were
interpreted using the analysis of variance
(ANOVA). The Duncan’s Multiple Range
Test was used for comparisons between
different sources of variance according to
Steel and Torrie (1984).

RESULTS AND DISCUSSION
1. Applied irrigation water:

The amounts of applied irrigation water
based on reference evapotranspiration
(ETy), which calculated based on Ega,
records are presented in Table (3). Higher
values of applied irrigation water e.9.132.10
and 101.17 mm were noticed in April and
May, respectively. A total amount of 45 mm
of irrigation water was daily applied in ten
portions to ensure good plant establishment,
thus the total applied irrigation water for
were 512.68, 410.14, and 307.61mm for100,
80 and 60% ETo irrigation regimes,
respectively. On such basis, water saving
due to irrigation according to 80 or 60% ETo
regimes are 20.0 and 40.0%, respectively,
comparable with 100% ETo regime. In this
respect, Kumar et al. (2007b) with micro
sprinkler - irrigated onion based on IW/ CPE
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ratio e.g. 0.60, 0.80, 1.0 and 1.20, reported
that water saving under 0.60 ranged (24.95
—18.28%), (36.84 — 33.84%) and (44.99 —
42.92%) comparing with 0.80, 1.0 and 1.20
IW/ CPE ratios, respectively . In addition,
Nagaz et al. (2012) in 2 season
experiment on drip - irrigated onion,
reported that water saving with 80 or 60%
ETc regimes ranged 432 — 426 mm and 333
— 332mm, respectively, comparing with 530
— 521 mm under 100% ETc regime.

2. Yield and yield components:
Data in Table 4 indicated that total onion
yield and both Bulb diameter and Single
bulb weight were significantly affected due
to the adopted treatments in 1% and 2™
seasons. Underl00% ETo regime, total
onion yield increased by (18.05 and 18.08%)
and by (57.43 and 54.97%) more than those
under 80 and 60% ETo regimes,
respectively, in 1% and 2™ seasons. The
obtained results are in parallel with those
reported by Sammis et al. (2000), Al-
Moshileh (2007), and Mermoud et al. (2005)
who indicated that decreasing amount of
applied irrigation water resulted in
decreasing total onion yield. In addition,

Gebremedhin (2015) irrigating onion crop at
100% ETc regime gave significantly higher
onion vield (28.0 t ha™), as compared to 80
and 60% ETc regimes. Furthermore,
Bhagyawant (2015) reported that the relative
yield decreases of the onion crop were
proportionally greater with increase in
evapotranspiration deficit.

Similarly, Bulb diameter and Single bulb
weight exhibited the same trend, where
higher values were recorded with100% ETo
regime. The increase in Bulb diameter under
100% ETo regime amounted to 18.08 and
46.76%in 1* and to 8.64 and 34.51% in 2™
season respectively, comparable to 80 and
60% ETo regimes. In addition, the increase
in Single bulb weight under 100% ETo
regime reached to 12.51 and 126.73%% in
1% season and to 11.77 and 42.84% in 2™
season, respectively, comparing with 80 and
60% ETo regimes. The present results are
agreed with those of El-Haris and Abdel
Razek (1997) and Metwaly (2011), who
reported that onion vyield components
generally improved with increasing total
water applied during the growing period.

Table (3): Average reference evapotranspiration (ET,) values and the amount of applied
irrigation for the two growing seasons

Reference S
Growth period o Applied irrigation water
Month evapotranspiration
(Day) (mm)
(ETo)

December 21 21.83 30.01
January 31 35.55 48.88
February 29 43.80 60.23
March 31 69.30 95.29
April 30 96.08 132.10
May 20 73.85 101.17
Total 162 340.41 467.68
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Table (4): Effect of irrigation regimes and foliar application of potassium silicates (PS)
and Salicylic acid (SA) on onion yield, bulb diameter and single bulb weight

Total yield ( ton/fed)
2011/2012 2012/2013
Treat. | 100% | 80% | 60% Mean | S0 | 100% | 80% | 60% | . | LSD
ETo ETo ETo 0.05 | ETo ETo ETo 0.05
PS50 17.81 | 15.03 | 11.25 | 14.70 17.11 | 1464 | 10.84 | 14.20
PSs00 18.30 | 16.29 | 12.57 | 15.72 17.88 | 15.88 | 12.16 | 15.31
SAzx0 17.60 | 14.21 | 10.53 | 14.11 021 17.18 | 13.76 | 10.12 | 13.70 047
SAso 17.48 | 14.71 | 10.86 | 14.35 17.05 | 14.30 | 11.55 | 14.30
Mean 17.79 | 15.07 | 11.30 17.31 | 1466 | 11.17 | 14.20
LSDO0.05 1.11 1.05
Bulb diameter (cm)
PS50 7.26 6.12 | 492 | 6.10 6.80 6.50 | 522 | 6.17
PSs00 7.46 6.64 | 546 | 6.52 7.05 6.59 | 537 | 6.33
SAs0 7.17 578 | 462 | 5.86 012 6.83 6.27 | 4.98 | 6.02 014
SAsoo 7.12 599 | 476 | 5.96 6.79 592 | 483 | 5.84
Mean 7.25 6.14 4.94 6.86 6.32 5.10
LSDO0.05 0.39 0.42
Single bulb weight (g)
PSy | 102.12 | 90.66 | 74.69 | 89.15 104.29 | 94.67 | 73.09 | 90.68
PS5 | 104.14 | 95.82 | 80.33 | 93.43 L 87 105.90 | 96.93 | 73.45 | 92.09 0.74
SAo | 101.24 | 87.12 | 71.83 | 86.73 104.42 | 90.95 | 66.78 | 87.38
SAse | 100.71 | 89.23 | 73.19 | 87.71 102.98 | 91.07 | 66.82 | 86.96
Mean 102.05 | 90.70 | 75.00 104.40 | 93.41 | 73.09
LSDO0.05 4.61 5.96

* PS50, PSs00; SAzso and SAsgo are referred to Potassium Silicate (250 mgL™), Potassium Silicate (500
mgL™), Salicylic Acid (250 mgL™) and Salicylic Acid (500 mgL™), respectively.

Data in Table 4 indicated higher total
onion vyield with PSsgfoliar application,
which surpassed those under PS50, SAzs0
and SAsq by 6.94, 11.40 and 9.55% in 1%
season, and by 7.82, 11.75 and 7.82% in 2"
season, respectively. In this sense, Amin et
al. (2007) reported that onion yield gradually
responded positively with increasing SA
concentration up to 200 mgL™. Bulb
diameter and Single bulb weight exhibited
similar trends, where Bulb diameter was
increased with PSsy, foliar application by
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6.88, 11.26 and 9.40% in 1* season, and by
259, 490 and 8.39% in 2" season,
respectively, comparable with PS,s9, SAso
and SAsg. The increases in Single bulb
weight under PSso foliar application
comprised 4.80, 7.73 and 6.52% in 1%
season, and by 1.55, 5.39 and 5.90% in 2™
season, respectively, in the same order of
treatments. Interaction of 100% ETo regime
and PSgy foliar application resulted in
higher figures of total onion vyield, Bulb
diameter and Single bulb weight in 1% and
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2" seasons. Such findings are attributable
to improving onion performance due to foliar
application of Potassium Silicate, Ma and
Yamaji (2006).

3. Total soluble solids, single
center bulb, and dry matter
contents

Data in Table 5 showed that Total

Soluble Solids (TSS), Marketable bulb

yield% and Dry matter content% were

significantly influenced due to the adopted
irrigation regimes, whereas the assessed
foliar application e.g. Potassium Silicate or

Salicylic Acid treatments did not significantly

affect such parameters, and that trend was

true in 1% and 2™ seasons. Irrigating onion
crop at 60% ETo regime resulted in higher

values of TSS%, marketable bulb yield%
and dry matter content%, in 1% and 2™
seasons. The TSS% values were increased
by 37.28 and 20.12% in 1% season, and by
35.44 and 1572% in 2" season,
respectively, comparable with 100 and 80%
ETo regimes. The corresponding increases
in marketable bulb yield% amounted to
(18.86 and 10.46%) and (19.53 and 8.83%
%), respectively, in 1% and 2". As for dry
matter content%, the increases reached to
(21.59 and 11.34%) and (56.44 and 3.40%
%), respectively, in the same order of
treatments and seasons. In connection,
Metwaly (2011) reported that dry matter
content showed highly negative correlation
with applied water.

Table (5): Effect of irrigation regimes and foliar application of potassium silicate and
Salicylic acid on total soluble solids, marketable bulb yield and dry matter%

2011/2012 ‘ 2012/2013
Total soluble solids (TSS %)
Treatment™ | 100% | 80% | 60% LDS | 100% | 80% | 60% LDS
ETo | ETo | ETo | M®@" | (0.05) | ETo | ETo | ETo | M@ | (0.05)
PS50 10.56 | 12.08 | 14.53 | 12.39 11.08 | 12.99 | 15.08 | 13.08
PSs00 10.43 | 11.75 | 14.17 | 12.11 NLS.* 10.92 | 12.58 | 14.58 | 12.70 NLS.
SA2s0 10.61 | 12.30 | 14.69 | 12.54 11.15 | 13.27 | 15.26 | 13.22
SAs0 10.67 | 12.17 | 14.63 | 12.49 11.20 | 13.10 | 15.15 | 13.15
Mean 10.57 | 12.08 | 14.51 11.09 | 12.98 | 15.02
LSDO0.05 1.57 1.74
Marketable bulb yield , %
PS50 68.96 | 74.47 | 82.08 | 75.17 68.63 | 74.61 | 83.11 | 75.45
PSs00 67.98 | 71.99 | 79.43 | 73.13 NLS. 69.33 | 74.77 | 82.11 | 75.41 NLS.
SAzs0 69.38 | 76.16 | 83.51 | 76.35 70.26 | 79.11 | 84.63 | 78.00
SAs0 69.64 | 75.15 | 82.86 | 75.88 71.44 | 78.65 | 84.39 | 78.16
Mean 68.98 | 74.44 | 81.97 69.91 | 76.78 | 83.56
LSDO0.05 2.21 2.31
Dry matter content, %
PS50 13.57 | 14.81 | 16.52 | 14.97 14.52 | 15.63 | 16.20 | 15.45
PSs00 13.35 | 14.29 | 15.92 | 14.53 NLS. 14.25 | 15.02 | 15.55 | 14.94 NLS.
SAzs0 13.66 | 15.19 | 16.85 | 15.24 14,53 | 15.91 | 16.44 | 15.62
SAso 13.68 | 14.96 | 16.70 | 15.15 14.71 | 15.81 | 16.30 | 15.60
Mean 13.57 | 14.82 | 16.50 14.05 | 15.59 | 16.12
LSDO0.05 1.12 1.09

*N.S. is not significant at 5% probability level.

** PSy50; PSs00; SA250 and SAsgg are referred to Potassium Silicate (250 mgL'l), Potassium Silicate (500
mgL™), Salicylic Acid (250 mgL™) and Salicylic Acid (500 mgL™), respectively.
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As mentioned above, that foliar
application neither Potassium Silicate nor
Salicylic Acid treatments significantly altered
Total Soluble Solids (TSS), Single center
bulb and Dry matter content%. However,
SA,5, exhibited higher values of TSS and
Dry matter content%. The increases in TSS
% with SA,5, were 1.21, 3.55 and 0.40%
under PSys50, PSs00 and SAsgg, respectively,
in 1% season. The corresponding increases
in 2" were 1.07, 4.09 and 0.53%,
respectively, in the same order of the
treatments. Additionally, the increases in Dry
matter content% due to SA,sy amounted
t01.81, 4.89 and 0.59 % in 1% season, and
by 1.10, 455 and 0.13% in 2™ season,
respectively, comparing with PS,59, PSsq
and SAsgy. With respect to Single center
bulb%, the trend was slightly different,
where higher values were noticed with SA g,
in 1% season and with SAsgy in 2™ season.
Amin et al. (2007) found that sugar
content% and dry weight% of onion bulb
were increased with SA concentration up to
100 mgL'l, and tended to reduce with 200
mgL'l one. Interaction of 60% ETo regime
and SA,s5, exhibited higher TSS %, Dry

matter content% and Single center bulb% in
1% and 2" seasons.

4. Irrigation Water Use Efficiency
(IWUE):

Results in Table (6) showed that IWUE
tended to increase with reducing irrigation
rate and vice versa, and that trend was true
in 1% and 2™ seasons. The increases were
5.68 and 5.80% in 1* season, and 5.72 and
7.46% in 2" season, respectively, under 80
and 60% ETo regimes, comparable with
100% regime. Ayas et al. (2009) found that
the highest values of irrigation water use
efficiency (IWUE) of onion was 12.71 kg
mm’™ for the 0.50 Pan co efficient treatment,
comparing with 1.00, 0.75 and 0.25 ones.
Kumar et al. (2007b) with micro sprinkler -
irrigated onion based IW/ CPE ratio of 0.60,
0.80, 1.0 and 1.20, and found Irrigation
water use efficiency was highest in 0.8 and
then declined with the increase in irrigation.
Additionally, the present findings are in
accordance with those reported by
Gebremedhin  (2015) who stated that
irrigation water use efficiency for drip —
irrigated onion, was the highest (7.60 kgm's)
with 60% ETc, compared with100 and 80%
crop ET irrigation regimes.

Table (6): Effect of irrigation regimes and foliar application of potassium silicate and
Salicylic acid on Irrigation Water Use Efficiency (IWUE) in 2012 and 2013

IWUE, kgm™
Treatments* 2011/2012 2012/2013
100% | 80% | 60% 100% | 80% | 60%
ETo ETo | ETo | M€ | "1 ETo | ETo | Mean
PS50 827 | 873 | 871 | 857 | 795 | 850 | 839 | 828
PSso0 850 | 946 | 973 | 923 | 830 | 922 | 941 | 898
SAso 817 | 825 | 815 | 819 | 798 | 799 | 783 | 7.93
SAsoo 812 | 854 | 841 | 835 | 792 | 830 | 894 | 839
Mean 827 | 874 | 875 | 859 | 804 | 850 | 864 | 839

* PS250; PSs00; SA250 and SAsgg are referred to Potassium Silicate (250 mgL'l), Potassium Silicate (500
mgL™), Salicylic Acid (250 mgL™) and Salicylic Acid (500 mgL™), respectively.
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Foliar application of Potassium Silicate at
500 ppm (PSsq) exhibited higher IWUE
figures, where the increases under PSgy
comprised 7.54, 1270 and 10.54%
respectively, comparing with PS,s50 SAs50 ang
SAsy in 1% season. The corresponding
increases in 2" season were 8.45, 13.24
and 7.03% in the same order of the
treatments. The 60% ETo irrigation regime
as interacted with foliar application of
Potassium Silicate at 500 mgL'1 (PSs00)
exhibited higher IWUE figures e.g. 9.73 and
1st 2nd

9.41kgm'3 in and seasons,
respectively.
CONCLUSION:

On conclusion, under the experiment
situations and in order to attain the
potentiality of onion bulb yield it is advisable
to irrigate the onion cropat100% ETo regime
combined with foliar application of
potassium silicate at 500 mgL'1
concentration. However, in water constraint
situation irrigating at 80 or 60% ETo regimes
and foliar application of potassium silicate at
500 mgL'l concentration is recommended
due to irrigation water saving (20 to 40%)
and obtaining an acceptable onion bulb yield
with higher quality and efficient water use as
well.
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