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ABSTRACT: Two field experiments were conducted at Tamiea Res. Station, Fayoum
Governorate, Egypt, during 2010/2011 and 2011/2012 seasons, to study the effect of ridge
width treatments, i.e. 50 , 75 and 100 cm (beds) and irrigation interval treatments e.g. irrigation
every 21 , 28 and 35 days on yield, yield components and some crop-water relations of onion
crop (Giza 20 cv.). The experimental treatments were assessed in a strip- plot design with four
replicates. The main obtained results were as follows:

1. Ridge width, irrigation interval treatments and their interaction significantly affected dry bulbs
yield and its components in both seasons, except dry bulb diameter in first season.

2. The highest averages of plant height, leaf No. plant", bulb weight, bulb diameter and dry
bulbs yield, in the two successive seasons, were detected from transplanting onion on ridges of
50 cm width and irrigation at 21 days interval. On the conftrary, transplanting on beds (100 cm
width) and irrigation at 35 days interval gave the lowest averages of dry bulbs yield and all of
yield components in the two seasons.

3. Seasonal evapotranspiration (ET¢), as a function of the interaction of the adopted treatments
were 35.97 and 37.92 cm in 2010/2011 and 2011/2012 seasons, respectively. The highest ET¢
values, i.e. 41.07 and 43.05 cm were recorded from ftransplanting onion on ridges of 50 cm
width and irrigation every 21 days in 2010/2011 and 2011/2012 seasons, respectively.
Transplanting on beds and irrigation at 35 days inferval gave the lowest ET. values which
comprised 30.62 and 31.94 cm in the two successive seasons.

4. The crop coefficient (Kc) values (estimated for the highest yield treatment) were 0.46, 0.64,
0.75, 1.04, 0.68 and 0.48 (average of the two seasons) during Dec., Jan., Feb., March, April
and May, respectively.

5. The highest water use efficiency values (9.41 and 9.47 kg dry bulbs m™ water consumed)
were observed from transplanting onion on ridges of 50 cm width and irrigation every 21 days in
2010/2011 and 2011/2012 seasons, respectively. In order to manage the limited water
resources efficiently and to obtain reasonable figures for water productivity, it is advisable to
irrigate onion every 21 days and transplanting on ridges of 75 cm under Fayoum Governorate
circumstances.
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relations, water use efficiency

INTRODUCTION

Onion (Allium cepa L.) is one of the most
important vegetable crops grown in Egypt,
not only for local consumption but also for
exportation. The crop production of onion is
affected by many factors such as varieties,
fertilization requirements, agricultural
practices and irrigation management. Ridge
width and hill spacing are two factors
effecting bulbs diameter, size and weight. In
this respect, Geremew Awas et al. (2010),
revealed that, bulb diameter, bulb weight
and onion crop vyield were significantly

affected by decreasing row spacing. In this
sense, with different crops under furrow
irrigation, yield and crop water use were
influenced due to ridge width e.g. Musick et
al. (1985) reported that consumptive use of
corn planted on 0.75 m furrows width was
higher than those planted on 1.5 m width.
Tawadros and Abd El-Aziz (1992) pointed
out that increasing ridge width caused a
reduction in cotton and corn water
consumption; Salib ef al. (1998) found that
increasing ridge width from 0.7 to 1.4 m
(beds) significantly decreased sunflower
yield and yield components, whereas
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seasonal ETc was reduced; .Ashry et al
(2008) found that increasing ridge width to
be 120 cm significantly decreased grain
sorghum yield, vyield components and
seasonal ET., while water use efficiency
(WUE) was increased, comparable with 60
cm ridge width.

Regarding water use of onion crop,
Doorenbos ef al. (1979) reported that, the
optimum onion yield required 350 — 550 mm
water and water use efficiency is 8-10 kg/m
The author added that, the crop coefficient
(K¢) values were 0.4- 0.6, 0.7 — 0.8, 0.95 —
1.1, 085 — 0.90 and 0.75 - 0.80 for
transplanting, crop development, mid-
season, late season and harvest stages,
respectively. Moreover, Saha et al. (1997),
Govila et al. (1998), Koriem et al. (1999)
indicated that the greater the amount of
irrigation water applied, the higher the yield
obtained. Abu-Awwad (1999) showed that
ET and transpiration of onion increased by
increasing irrigation water applied. Pelter et
al.(2004) found that soil water stress at both
3 and 7 leaf stages reduced onion vyield by
26% than the control. Morsy and Abd El-
Latif (2012) stated that, plant height, leaves
N°. plant bulb diameter, bulb weight, dry
matter% and total yield of onion (Giza 20 cv)
were significantly increased as irrigation
events increased and the hlghest water
consumptive use (1331.3 m° fed” ) resulted
from applying 5 irrigations, while WUE
tended to decrease.

The present trials aiming at determining
the extent to which yield, yield components
and water use efficiency for onion crop was
influenced due to ridge width and irrigation
interval under Fayoum  Governorate
circumstances.

MATERIALS AND METHODS

Two field experiments were carried out
during two growing seasons of 2010/2011
and 2011/2012 at Tameia research station —
Fayoum Governorate, Egypt to study the
effect of ridge width treatments i.e. 50, 75
and100 cm(beds) and irrigation at 21, 28
and 35 days intervals and their interaction
on onion yield, yield components and some
crop -water relations. The treatments were
assessed in the split-plot design with four

replicates. The plot area was 21.0 m? 3.0
x7.0 m). Calcium super phosphate (15. 5%
P,05) was added at the rate of 300 kgfed
during seed - bed preparation with 150 kg
potassium sulphate (45% K,0). Nitrogen
fertilization (ammonium nltrate 33.5 N%) at
the rate of 120 kg N fed." added in two
equal doses (before the 1% and 2™
irrigations). Onion seedlings (Giza 20 cv)
were transplanted in hills 10 cm apart on
both sides of the ridge. Beds were
transplanted on both sides and in the middle
as well. The onion seedlings were
transplanted on December Gth and
harvesting was executed on May? in the
two successive seasons. The experimental
plots were isolated by allays (1.5 m in width)
to avoid the lateral movement of irrigation
water. Some soil physical and chemical
properties were determined according to
Klute (1986) and Page et al. (1982) and data
are presented in Table 1. The averages of
weather factors for Fayoum governorate
during the onion crop growing seasons are
recorded in Table 2, and some soil water
constants are |IIustrated |n Table 3. Irrigation
treatments started at 3™ irrigation and date
of irrigation and irrigation counts, under
different treatments in both seasons, are
listed in Table 4.

At harvesting time, the following data
were collected under each sub-plot :-
l. Yield and yield components:

1- Plant helght (cm)

2- Leaf N® plant

3- Dry bulb weight (g)

4- Dry bulb diameter (cm) and

5- Dry bulbs yield (ton fed )

Yield and yield components data were
subjected to the statistical analysis
according to Snedecor and Cochran (1980)
and the means were compared using L.S.D.
test at 5% significance level.

Il. Crop - water relationships:

1-Seasonal consumptive use (ET.)
Crop water consumptive use (ET,), was
determined via soil samples taken from each
sub-plot, in 15¢m increment system to 60cm
depth of soil profile, just before and after 48
hours each irrigation, as well as at
harvesting time. The ET. between each two
successive irrigations was calculated
according to the following equation:-
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Table 1: Particle size distribution and some chemical analyses of the experimental site at
2010/ 2011 and 2011/2012 seasons (average of two seasons)

Particle size distribution Organic matter CaCos
(%) (%)
Sand Silt Clay Textural
(%) (%) (%) class 1.49 6.21
41.02 | 19.76 39.22 | Clay loam
£
— )
[ o
—~| 2 S Exchangeable
Soluble cations Soluble anions OU% & T 5 Cations
( meqg/L) ( meqg/L) ws | 9 g"’ (meqg/100 gm soil)
T |0
o w
O
++ + + + - I(S) (S) :(Sr [oe] (o] '\: ++ ++ +
Ca Mg Na K Clo | 3| o = e e Ca Mg K| Na+
T ™
9.32 | 6.91 | 33.19| 0.61] 25.19[ 4.15] - | 20.69 19.31 ] 12.11 1.32] 6.19

Table 2: The monthly averages of weather factors for Fayoum Governorate during
2010/2011 and 2011/2012 seasons

Month season Temperature C° Relative Wind Class A pan
Max. | Min. Mean Hur;r/:dlty (ﬁﬁiq1) ?\rﬁgoéggﬂ;
December 2010 21.9 7.6 14.80 53 1.18 1.8
2011 215 | 126 19.60 52 1.16 2.8
January 2011 244 8.2 16.30 48 1.65 25
2012 236 7.7 15.51 46 1.66 26
February 2011 275 | 114 19.50 50 3.13 43
2012 27.0 | 108 18.4 51 215 44
March 2011 31.8 | 143 23.00 46 243 5.9
2012 254 | 118 19.60 52 242 5.8
April 2011 285 | 117 21.10 47 242 49
2012 29.1 13.6 21.30 48 249 5.6
May 2011 328 | 174 251 44 2.78 6.4
2012 34.1 18.3 26.2 45 2.76 6.7

Table 3: Soil moisture constants for the experimental field during 2010/2011 and
2011/2012 seasons (average of the two seasons)

Soil depth Field capacity Wilting point Bulk density Available
(cm) (% ,wt/wt) (%owt/wt) (gem™) moisture
(Yowt/wt)

00 -15 4472 21.75 1.53 22.97
15-30 41.32 19.32 1.42 22.00
30-45 37.21 18.41 1.29 18.80
45-60 35.29 17.67 1.31 17.62
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TABLE 4
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Cu (ET.) = {(Q.-Qq) / 100} x Bd xD
(Israelsen and Hansen, 1962)....... where

Cu = Crop water consumptive use (cm).

Q»= Soil moisture percentage by weight 48
hours after irrigation.

Q4= Soil moisture percentage by weight just
before irrigation.

Bd = Soil bulk density (gcm™).

D = Soil layer depth (cm).

2. Daily ET¢ rate (mmday™)

Calculated from the ET. between each
two successive irrigations divided by the
number of days.

3. Reference evapotranspiration (ET,)

Estimated as mm/day using the monthly
averages of weather factors of Fayoum
governorate and the procedures of the FAO-
Penman Monteith equation (Allen et al
1998).

4. Crop Coefficient (K¢)
The crop coefficient was calculated as
follows:

Kc=ETc/ETo __ Where:
ETc = Actual crop evapotranspiration (mm
day'1) and ETp, = Reference

evapotranspiration (mm day'1).

5-Water use efficiency (WUE)

The water use efficiency as kg onion bulb
yield/ m° water consumed was calculated for
different treatments as described by Vites
(1965):

WUE (kg m™ = onion bulb yield (kg fed™) /
Seasonal ET¢ (m3 fed'1)

RESULTS AND DISCUSSION

| - Yield and yield components:
Data in Table (5) reveal that ridge width
significantly effected onion vyield and it's
components in both seasons. Transplanting
onion on 50 cm ridge width gave the highest
averages of plant height, leaf No. plant'1,
bulb weight, bulb diameter and dry bulb yield
fed. " in the two seasons. Transplanting
onion on 75 cm ridge width significantly
decreased plant height, leaf No. plant'1, bulb
weight, bulb diameter and dry bulb yield fed.
“in 2010/2011 season by 12.26, 16.58, 8.60,
10.29 and 12.90%, respectively, and in
2011/2012 season by 14.33, 6.35%, 7.56,
1151 and 12.50%, respectively, as

compared with transplanting on 50 cm ridge
width. Moreover, transplanting on wide
ridges (100 cm) signiﬁcantl¥ reduced the
plant height, leaf No. plant”, bulb weight,
bulb diameter and dry bulb yield fed.” in
2010/2011 season by 19.08, 41.34, 14.50,
2224 and 28.89%, respectively, and by
22.57, 30.88, 14.02, 24.10 and 25.79% in
2011/2012. These results may be due to
that inadequate irrigation water was applied
under wide ridges (beds), which in turn
restricted the onion plant growth and yield.
Several research trials proved the potency
of bed- furrow irrigation system to reduce
the water that applied to the field (Taleghani
et al 2004; Buttar et al. 2006; Harms and
Konschuh, 2010). The obtained results are
in consistent with those found by Salib ef al.
(1998), Ashry et al. (2008) and Geremew
Awas et. al. (2010).

Regarding the effect of irrigation interval
treatments, data in Table (5) show that
onion vyield and its components were
significantly affected by irrigation treatments
in both seasons. Irrigation onion every 21
days gave the highest averages of yield and
its components, while, irrigation at every 35
days gave the lowest ones in both seasons.
Increasing the available soil moisture
depletion by increasing the irrigation
intervals from 21 days to 35 days
significantly decreased the plant height, leaf
No. plant'1, bulb weight, bulb diameter and
dry bulb yield fed. 7 in first season by
15.19%, 27.94%, 21.97%, 18.89% and
25.45%, respectively, and by 18.31%,
25.27%, 20.58%, 16.26% and by 25.26%, in
the second season, respectively. It could be
concluded that increasing irrigation intervals
more than 21 days significantly decreased
onion yield and its components. These
results may by referred to that increasing
irrigation intervals will reduced the available
soil moisture in the root zone, which in turn
reduced vegetative growth of bulbs and dry
matter accumulation during bulbs formation,
as well as reducing nutrients absorption
from soil. The obtained results are in
accordance to those reported by Doorenbos
et al. (1979), Saha et al. (1997), Govila et al.
(1998), Koriem ef al. (1998), Abu-Awwad
(1999), Pelter ef al. (2004) and Morsy and
Abd El-Latif (2012).
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Table 5: Effect of ridge width, irrigation intervals treatments and their interaction on yield
components and yield of onion crop 2010/2011 and 2011/2012 seasons.

2010/2011 season 2011/2012 season
e 2|3 N
- © - e = [2] L — n
s 289 5|2 (28|28 |8~ 5|2 |22 |28 _|E~
g | 283 s 2 | 25|2£f|223|SE 2 |28 2£6 223
g |E=Tas| 2 2o |BSS|ZFE a2 Z | BT BS= 2FE
[vd £ 8 2 () () T 8 (a] (]
- -
21 68.8 11.3 |100.2| 6.01 |16.24(69.30| 10.2 | 102.6 6.12 17.13
R 28 65.1 9.20 85.3 54 (1448|6440 | 8.8 86.9 561 15.01
35 61.1 8.10 78.7 49 |12.98|6050| 7.9 80.2 4.96 13.47
Mean 65.0 | 953 |88.07| 544 (1457 | 64.7 | 897 | 89.9 5.56 15.20
21 622 | 9.61 898 | 532 |1485| 61.8 | 9.7 91.4 5.26 15.12
R. |28 557 | 7.93 812 | 491 [1281]| 539 | 84 83.6 5.00 13.42
35 532 | 6.32 70.5 44 (1041|5060 | 71 74.3 4.51 11.36
Mean 57.03| 7.95 805 | 488 [12.69|5543| 84 83.1 4.92 13.30
21 586 | 6.14 846 | 474 |1218|57.20| 7.3 85.8 466 13.24
Rs |28 528 | 5.56 76.3 | 411 [10.02|5040| 59 78.3 4.03 11.42
35 464 | 507 | 649 | 3.83 | 888 |42.80| 5.3 67.7 3.96 917
Mean 526 | 559 753 | 423 [10.36|50.10| 6.2 77.3 422 11.28
Irrigation interval mean
21 days 63.20| 9.02 (9153 | 536 |14.42|62.77 | 9.07 | 93.27 5.35 15.16
28 days 5787 | 756 | 8093 | 481 (1164|5623 | 7.7 | 82.93 488 13.28
35 days 5357 | 650 | 7137 | 438 [10.76| 51.3 | 6.77 | 74.07 448 11.33
LSD, 05%
R 1.71 103 | 412 | 032 | 016 | 1.73 | 1.07 | 560 0.37 0.24
Irrigation 1.68 1.11 294 [ 015 | 021 [ 166 | 118 | 5.41 012 0.14
interval
R x Irrigation| 1.82 1.09 | 2.85 N.S 0.37 | 1.90 | 2.01 411 0.20 0.24
interval

*R4, R2 and R3 referred to 50, 75 and 100 cm ridge width, respectively.

Data in Table (5) indicate that yield and
its components were significantly affected
due to interaction of ridge width and
irrigation intervals treatments except bulb
diameter in first season. The highest
averages of the plant height, leaf No. plant'1,
bulb weight, bulb diameter and dry bulb yield
fed” were detected from transplanting on 50

cm ridge width and irrigation at 21 days
interval in both seasons. On the other hand,
the lowest averages of yield and its
components resulted from transplanted on
wide ridges (beds, 100 cm width) as
interacted with irrigation at 35 days interval
in both seasons.
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Il - Crop water relations
1. Seasonal evapotranspiration (ET¢)
The results in Table (6) show that
seasonal ET¢ values as affected by ridge
width and irrigation intervals interaction were
35.97 and 37.82 cm in 2010/2011 and
2011/2012 seasons, respectively.
Transplanting onion seedlings on ridges of
50 width gave the highest ET. values, i.e.
38.89 and 40.67 cm in the two successive
seasons, whereas, the lowest ETc values,
i.,e. 3406 and 34.94 cm resulted from
transplanting on ridges of 100 cm width
(beds) in the two successive seasons. It is
obvious that increasing ridge width from 50
to 75 or 100 cm, reduced ET of onion crop
by 71% and 14.8%, respectively, in
2010/2011 season and by 7.48% and
16.4%, respectively, in 2011/2012 season.
Such findings may be attributed to less
irrigation water applied under both 75 and
100cm ridge width treatments, comparable
with 50 cm one, which may be attributed to
lower canopy transpiration and less soil
surface evaporation rates.. The reductions in
ETc ,under ridges wider than 50 cm, are in
the same line with those indicated by Musick
et al. (1985), Tawadros and Abd El-Aziz
(1992), Salib et al. (1998) and Ashry ef al.
(2008). Higher both transpiration rate from
plants canopy and evaporative demands
from soil surface under higher available soil
moisture are responsible for higher ETc
values. Such findings are in accordance with

those reported by Doorenbos et al. (1979),
Abu-Awwad (1999), Ashry et al. (2008) and
Morsy and Abd El-Latif (2012).

Data in Table (6) indicate that
transplanting on 50 cm ridge width and
irrigation every 21 days interaction gave the
highest values of ETc which comprised
41.07 and 43.05 cm in the first and second
seasons, respectively. Nevertheless, the
lowest ET. values, i.e. 30.62 and 31.94 cm
in the two successive were detected under
transplanting on wide ridges of 100 cm
(beds) as interacted with irrigation at 35
days interval.

2. Reference evapotranspiration
(ETo)

Reference evapotranspiration rate (ETy,
mm day'1) during 2010/2011 and 2011/2012
growing seasons was estimated according
to FAO Penman- Monteith method via the
meteorological data of Fayoum
Governorate, Table (7). The data indicated
that the ET, rate were started with low
values during Dec. and Jan., thereafter, it
increased from Feb. to May. These results
are attributed to the variation in weather
factors from one month to another. Allen ef
al. (1998) reported that the reference ET
values are depending mainly on the
prevailing evaporative power i.e. air
temperature, solar radiation, air relative
humidity and wind speed.

Table 6: Effect of ridge width and irrigation intervals treatments and their interaction on
seasonal consumptive use of onion crop (ET¢) in cm.

2010/2011 season 2011/2012 season

Vﬁiggﬁ Irrigation interval(days) Irrigation interval(days)
Mean Mean

21 28 35 21 28 35
R, 41.07 | 39.91 36.87 38.89 | 43.05 | 41.21 37.74 40.67
R, 39.06 | 36.40 33.47 36.31 4067 | 37.84 35.02 37.84
R; 37.64 | 33.91 30.62 3406 | 38.32 | 3455 31.94 34.94
Mean 38.68 | 36.74 33.65 3597 | 4068 | 37.87 34.90 37.82

*R4, R2 and R3 referred to 50, 75 and 100 cm ridge width, respectively.
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8. Crop coefficient (K¢)

The crop coefficient (K¢) is a function of
ETc and ET, values, whereas the crop
cover percentage affects the daily ET¢ and
consequently the K¢ values. The K¢ values
in this investigation were estimated from the
ET¢ in mm day'1 and during the months
from onion transplanting to harvesting for
the treatment which gave the highest yield
and highest seasonal ET, i.e. transplanting
onion on ridges of 50 cm width and irrigation
every 21 days in both seasons. The results
recorded in Table (7) indicate that the K¢
values of onion crop started with low values
during Dec. and Jan. months (seedling
growth period), then increased during Feb.,
as the vegetative growth increased. The K¢
values reached its maximum values (1.03
and 1.04) during March, as the bulbs
completed its formation (rapid growth in size
and weight), thereafter the K¢ values tended
to decrease again during April and reached
low values on May (as the leaves of the
plants dried until harvest). These results are
in harmony with those mentioned by
Doorenbos et al. (1979).

4-Water Use Efficiency (WUE)
Results in Table (8) reveal that the mean
values of WUE, as a function of ridge width
and irrigation interval treatments were 8.10
and 8.29 kg dry bulbs m™ water consumed
in the two successive seasons.
Transplanting onion on ridges of 50 cm
width gave the highest WUE values, i.e.
871 and 885 kg dry bulbs m® water
consumed in 2010/2011 and 2011/2012
seasons, respectively. The lowest WUE
values, i.e. 7.47 and 7.68 kg dry bulbs m>

water consumed in the two successive
seasons were observed from transplanting
onion on wide ridges of 100 cm width
(beds). These results may be due to that
transplanting on ridges of 50 cm width gave
the highest bulbs yield and the highest ET,
but transplanting on wide ridges of 100 cm
width decreased bulb yield by 40.64% and
34.75% in both seasons, while the ET¢
values decreased by 14.18% and 16.40% in
the same two seasons (Tables, 5 and 6).
These results are in the same trend with that
found by Ashry ef al. (2008) who reported
that planting grain sorghum on wide ridges
(120 cm) reduced grain yield by 7.4%,
whereas seasonal ET: was decreased by
3.4% only.

Data in Table (8) show that irrigating
onion every 21 days gave the highest WUE
averages, i.e. 8.82 and 8.88 kg dry bulbs m-
3 water consumed in 2010/2011 and
2011/2012 seasons, respectively. However,
the lowest values, i.e. 7.30 and 7.65 kg dry
bulbs m-3 water consumed in the two
successive seasons were detected from 35
days irrigation intervals. lrrigation onion
every 28 days decreased WUE values by
781% and 6.47% in both seasons,
respectively, than irrigation every 21 days.
These results may referred to the reduction
in bulbs yield fed-1 and the reduction in ETC
values for irrigation every 28 and 35 days,
compared with 21 days irrigation. These
results are in agreement with those reported
by Doorenbose et al. (1979), Saha ef al.
(1997), Koriem ef al. (1998), Abu-Awwad
(1999), Ashry et al. (2008) and Morsy and
Abd El-Latif (2012).

Table (7): Crop coefficient values (K¢) under ridge width of 50 cm and irrigation every 21
days as the interaction resulted in the highest onion yield, in 2010/2011 and

2011/2012 seasons

2010/2011 season 2011/2012 season

ETo ETc K¢ ETo ETc K¢

Month (mm day—1) (mm day—1) (mm day—1) (mm day—1)
December 2.14 0.96 0.45 2.10 0.97 0.46
January 2.19 1.38 0.63 2.80 1.93 0.65
February 3.21 2.38 0.74 3.52 2.85 0.76
March 4.51 4.56 1.03 4.50 4.64 1.04
April 5.30 3.29 0.67 5.43 3.69 0.68
May 6.80 3.08 0.45 6.60 3.31 0.50
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Table 8: Effect of ridge width, irrigation intervals and their interaction on water use
efficiency (kg dry bulbs m~ water consumed) in 2010/2011 and 2011/2012

seasons
Ridge 2010/2011 season 2011/2012 season
width*
irrigation intervals(days) Mean irrigation intervals(days) Mea
21 28 35 21 28 3B |
R, 9.41 8.86 7.87 8.71 9.47 8.74 8.35 8.85
R; 8.83 8.38 713 8.11 8.79 8.44 7.76 8.33
Rs 8.21 7.31 6.90 7.47 8.37 7.83 6.84 7.68
Mean 8.82 8.18 7.30 8.10 8.88 8.34 7.65 8.29

*R4, R2 and R3 referred to the treatments of (50, 75 and 100 cm) ridge width.

The results in Table (8) reveal that
transplanting onion on ridges of 50 cm width
and irrigation every 21 days gave the
highest productivity of water unit, i.e. 9.41
and 9.47 kg dry bulbs m™ water consumed
in 2010/2011 and 2011/2012 seasons,
respectively. Whereas, transplanting on
wide ridges (beds) and irrigation every 28
days gave the lowest values of water unit
productivity, i.e. 6.90 and 6.84 kg dry bulbs
m™ water consumed in the two successive
seasons.

On conclusion, data reveal that irrigating
onion crop every 28 days resulted in lower
WUE values comprised 7.26 and 6.08% less
than those under irrigating every 21 days,
respectively, in 2010/2011 and 2011/2012

seasons. So, on managing the limited
irrigation water resources efficiently, its
advisable to irrigate the onion crop

(transplanted on 75 cm ridge in width, every
21days in order to achieve reasonable water
productivity value and to conserve the
irrigation water as well.
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