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ABSTRACT

The modern method of producing bulb crops uses proper soil
cover for weed control and a sufficient amount of irrigation water to
increase onion productivity under drip irrigation. The trial was conducted
at Dokki Farm, which belongs to CLAC, Agricultural Research Center,
El-Giza Governorate, Egypt, during two growing winter seasons in
2019/2020 and 2020/2021. This study looked at the effects of three
irrigation levels (50, 75, and 100 percent of irrigation requirement (equal
1571, 2357, and 3143 m® water per feddan, respectively as average two
seasons)) and four soil cover treatments (black polyethylene, white
polyethylene, rice straw mulch, and control (bare soil) on onion crop
growth and production over two seasons.

Regardless of mulch type, all soil cover treatments increased soil
temperatures compared with control. The application of 100% from
irrigation requirement (IR) resulted in a significant increase of the plant
length, number of leaves per plant, and fresh revealed that polyethylene
mulch, especially black colour, is the most appropriate for producing
onion. The soil cover affected the N, P, and K contents of onion plants.
The 100% IR and black polyethylene cover gave the highest values of net
income, for onion.

The irrigation level is 100 % (3143 m® water/feddan as average of
two seasons) and black polyethylene is the best condition for high crop
yield and quality. While the best conditions for water use sufficiency
were obtained under irrigation level 50 % and black mulch.

Key Words: Onion (Allium cepa L), water management, irrigation
requirement, organic mulch, water use efficiency.

INTRODUCTION

Water is seen as an essential component of farming and the
numerous types of crops consumed by people. Humanity has been
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interested in the efficient use of water in food production for millennia,
therefore the ability to grow crops while meeting their water
requirements is vital for civilization. Furthermore, irrigated agriculture,
which is a major component of farming, can be damaging to the
environment and risk sustainability if not properly managed. (Darwesh
et al., 2019).

Deficit irrigation is one way of enhance water use efficiency for
higher yields per unit of irrigation water used in agriculture (Farrag et
al., 2016). Deficit irrigation conditions crop is exposed to a water stress
either during a particular growth period or throughout the whole growing
season (Abdrabbo et al., 2012). The expectation is that the yield
reduction by inducing controlled water stress will be insignificant
compared with the benefits gained through diverting the saved water to
irrigate an additional cropped area (Zakher, and Abdrabbo,
2014).0nion require frequently irrigation because its roots extract most
of water from the top thirty centimeter of soil and keeping adequate soil
moisture at upper surface is very important (Anisuzzaman, et al.,
2009).The crop requires 350-500mm of water over the growing season;
hence, adequate moisture through irrigation is important in the
production of onions (Khokhar, 2018). Moreover, since onion shows the
reduction of both evapotranspiration rate and yield under water deficit,
irrigation is necessary to obtain the optimum size and weight of bulbs,
especially during the stage of bulb development (Kadayifci et al., 2005).
Furthermore, mulch polyethylene mulch led to increasing water use
efficiency for plants (Abdrabbo et al., 2009 and Darwesh et al., 2019).

The degree of contact between the mulch and the soil also affects
soil warming. The better contact the mulch has with the soil, the more
effective the warming properties of the mulch (Lamont, 1996).In soil
management relationships, mulching has been reported to influence
organic matter content, the activity of microorganisms, availability of soil
nutrients, control of erosion, and soil compaction (Stowell,
2000).Mulching, on the other hand, involves the use of organic or
inorganic materials to cover the cropped soil surface. Mulching has the
potential of reducing evaporation, conserve soil moisture, modify soil
temperature, and improve aeration. Crop residues and grasses are
typically organic materials commonly used for mulching, while synthetic
materials (e.g. polyethylene sheets of different thicknesses and colours)
are typical inorganic materials used for mulching. Research evidence had
shown that soil surface evaporation contributes largely to the total
evapotranspiration in the cropped field (Ahmad et al., 2007).

Decreasing of onion productivity caused by deficit irrigation
show evident reduction flexibility more than any winter vegetable which
in turn, possibility obtaining a satisfactory vyield under rain-fed
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conditions, where, onion yield can be ranged from five to forty ton per
hectare (Pejic, et al., 2011). Onion bulb weight, plant height and quality
significantly affected by different water application schedule (Shaibu, et
al., 2015).Regarding the high economic value of onion crop in Egypt and
usefulness of mulching in enhancing yield, field experiments were
conducted to evaluate the effect of different mulching materialsand
irrigation levels on the growth, yield and quality of onion.

MATERIALS AND METHODS

This study was carried out in two winter seasons in 2019/2020
and 2020 /2021 under open field condition at Dokki Protected
Cultivation Experimental farm, belongs to the Central Laboratory for
Agricultural Climate (CLAC), Agricultural Research Center (ARC), at
Giza Governorate, Egypt to study the effects of three irrigation levels
(50, 75, and 100 per cent of irrigation requirement) and four soil cover
treatments (black polyethylene, white polyethylene, rice straw mulch,
and control (bare soil) on onion crop growth and production over two
seasons.

Plant Material: Seedlings of onion (Allium cepa L.)Beheri
Redcultivar were transplanted on 15th and 13th of November 2019 and
2020, respectively. Beheri Red cultivar is widely used for its highly
yielding capacity in the clay soil and exportation bulbs to the European
Union Countries.

The Field Experiment:

This experiment included 12 treatments:Three irrigation levels
50, 75 and 100% of irrigation requirements (IR)as main plots and four
mulching treatments: Black and white polyethylene as well as mulch by
rice straw (RS) mulch, in addition to control treatment (bare soil) as sub-
plots. Three replicates were used in this study. The mulch treatments
were applied to the soil before cultivating onion seedlings. Black and
white polyethylene were laid after the establishment of the double rows
(0.80 m width); the bed wasmanually installed to correspond to
treatments and experimental field design. The buffer distance between
each treatment measured 1 m. For the black and white polyethylene
mulch treatments, four circles of about 3 cm diameter(two circles in each
sides) were cut around the irrigation emitter points to cultivate the onion
seedlings. Two polyethylene laterals were used for irrigating onion for
each raised bed. The distance between polyethylene laterals was 0.30 m.
The distance between each plant and emitter was 7.5 cm. The distance
between every two emitters was 0.30 m (Figure 1).Rice straw mulch
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treatment was carried out by covering the soil by about ten centimeters of
rice straw afterbeds were established with about 5 cm height.
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Fig. 1: Layout of the field experiment shows the in-row plant distances.
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The plot area was 10 m (length) x 2.8 m (width). The physical and
chemical characteristics of the experimental soil are presented in Table 1.
The chemical and physical properties of the clay experimental soil were
determined before cultivation (Chapman and Pratt, 1961). The
saturation point % (SP), field capacity % (FC), wilting point % (WP),
and bulk density g/ cm® (BD) of the soil were determined according to
Israelsen and Hansen (1962).

Table (1): Chemical and physical analyses of the soil at the
experimental site.

Chemical properties

Soil depth  ~"Ece pH Ca” Mg~ Na' K* HCO;, CL
mmohs mg/L mg/L mg/L mg/L mg/L mg/L
2.82 7.65 4.95 1.66 8.66 5.16 3.05 10.85
Physical properties
0-30cm sand  Clay Silt  Texture Sp FC WP BD
(%) (%) (%) (%) (%) (%) g/ cm®

10.4 824 7.2 Clay 234 33.1 15.5 1.21

Efficiency of water use and irrigation application

In the crop coefficient approach the crop evapotranspiration (ETc)
is calculated by multiplying the reference crop evapotranspiration (ETo)
by a crop coefficient (Kc) according to FAO, (1998):
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IR=ETo*Kc* LR *4.2/Ea

Where: -

IR = Irrigation requirement for crop (m®Feddan™ day™)

Kc = Crop coefficient (dimensionless).

ETo = Reference crop evapotranspiration (mm day™).

LR = Leaching requirement (%), assumed 20% of the total applied water.

Ea = Efficiency of the irrigation system, assumed 85% of the total

applied water.

4.2 = to convert IR from mm day™ to m*Feddan™ day™ (Feddan = 4200

m°).

The water use efficiency (WUE) was calculated according to FAO

(1982) as follows:

The ratio of crop yield (y) to the total amount of irrigation water
use in the field for the growth season (IR); WUE (Kg /m®) = Y (kg)/IR
(m®). The average weekly irrigation requirements (m*feddan™) under
different irrigation levels for onion during the two studied seasons are
represented in Table (2). The treatment irrigation was applied after two
weeks from planting.

Treatments were as follows:-

Data recorded: -

1) - Vegetative growth characteristics: Three plants of each
experimental plot were taken after 90 days from the transplanting date
to determine growth parameters. The following data were recorded,
i.e. plant height (cm), number of leaves per plant, fresh weight of
leaves (g/ plant), and dry weight of onion leaves were taken after dried
in an electric oven to constant weight at 70° C.

2) —Yield component and total yield: All the plants of every plot of the
experiment were harvested at 140 days from transplanting and the data
were recorded(average neck diameter(cm), bulb diameter (cm), bulb
length (cm), Bulb weight (g/ bulb) and the total & marketable yield
(ton per feddan)was derived from the total yield of the experimental
plots. Abo-Dahab. et al., (2016) reported that unmarketable yield
(t/fed.): includes bulbs of less than 3 cm diameter, doubles,
scallions.(feddan= 4200m?=0.42 hectar )

3) - Chemical content: Three plant samples of each plot were dried at
70°C in an air forced oven for 48 h. Dried leaves were digested in
H,SO,4. N, P, and K percentages were estimated in the acid digested
solution by colorimetric method (Ammonium molybdate) using
spectrophotometer and flame photometer (Chapman and Pratt,
1961). Total nitrogen was determined by the Kjeldahl method
according to the procedure described by FAO (1980). Phosphorus
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content was determined using a spectrophotometer according to
Watanabe and Olsen (1965). Potassium content was determined
photo-metrically using a Flame photometer as described by Chapman
and Pratt (1961). A soluble solid content (TSS) was determined by
using a digital refractmeter (Abbe Leica model).Free proline was
extracted and measured in mg per g of leaf dry weight in 0.5 g dried
leaf tissue according to Bates et al. (1973). Samples were ground in
10 ml of sulphosalicylic acid 3% (v/v), and the obtained mixture was
then centrifuged at 10,000 x g for ten minutes in a proper test tube. 2-
ml of freshly prepared ninhydrin acid solution was added to 2 ml of
the supernatant. The tube was incubated in a water bath at 90°C for 30
minutes, and the reaction was terminated in an ice bath. The reaction
mixture was then extracted with 5 ml of toluene and vortex-mixed for
15 seconds. At room temperature, the tube was allowed to stand for at
least 20 minutes in the dark to separate the toluene and aqueous
phases. The toluene phase was then collected carefully into a proper
test tube. The absorbance of the toluene phase was read at 520 nm,
and the concentration of proline was determined from a standard curve
prepared using analytical grade proline and expressed as mg per gram
of leaf dry weight.

4)- Climatic data: the maximum and minimum temperature, relative
humidity, wind speed and evapotranspiration (ETo) were collected
from an automated weather station belonging to the Central
Laboratory for Agricultural Climate (CLAC). The soil temperature at
15 cm depth was measured daily at 12:00 a.m. using a soil
thermometer.

5)- Water use efficiency (WUE): Water use efficiency of treatment was
calculated according to FAO (1982) as follows: The ratio of crop
yield () to the total amount of irrigation water used for the growth
season (IR); WUE (kg/m®) =Y (kg) / IR (m®).

6)- Economic study:The economic evaluation was estimated by
calculating the cost of cultivation for different agro-inputs, i.e., labors,
irrigation, fertilizers, harvesting, and other necessary experimental
requirements. Pumping water costs were divided into two main
categories: (i) fixed cost and (ii) operating costs, which vary directly
with the number of operating hours. The average cost of pumping one
cubic meter of water was estimated by 0.12 L.E. (Egyptian pound)
according to Abdrabbo et al. (2021).The returns of each tested
treatment were calculated according to Cimmyt (1988).

7) Statistical analysis:Analysis of data was done, using SAS program
for statistical analysis. The differences among means for all traits were
tested at 5 % level of probability according to Waller and Duncan
(1969).
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Table 2: The average weekly irrigation requirements (m® feddan™)
under different studied irrigation levels for onion cultivated
in Dokki site during 2019/2020 and 2020 /2021 seosons.

1% season 2" season

Date 100% | 75% | 50% Date 100% | 75% | 50%
29/11/2010 72 | 541 | 361 22/11/2011 73 | 547 | 365
06/12/2010 84 | 631 | 421 20/11/2011 85 | 638 | 425
13/12/2010 102 | 764 | 510 06/12/2011 103 | 774 | 515
20/12/2010 116 | 871 | 581 13/12/2011 118 | ss1 5.9
27/12/2010 143 | 1069 | 713 20/12/2011 144 | 1082 | 72
03/01/2011 173 | 1297 | 865 27/12/2011 175 | 1313 | 875
10/01/2011 201 | 1505 | 1004 03/01/2012 203 | 1523 | 1015
17/01/2011 229 | 17.19 | 1146 10/01/2012 232 | 1740 | 116
24/01/2011 234 | 1755 | 1170 17/01/2012 237 | 17.76 | 1185
31/01/2011 267 | 2003 | 1335 24/01/2012 270 | 2027 | 135
07/02/2011 269 | 2016 | 13.44 31/01/2012 272 | 2041 | 136
14/02/2011 204 | 2209 | 1472 07/02/2012 208 | 2235 | 149
21/02/2011 285 | 2141 | 14.27 14/02/2012 289 | 2167 | 1445
28/02/2011 275 | 2064 | 13.76 21/02/2012 279 | 2089 | 13.95
06/03/2011 271 | 2036 | 1357 28/02/2012 275 | 2060 | 1375
12/03/2011 252 | 1892 | 1262 06/03/2012 255 | 1915 | 1275
18/03/2011 258 | 19.35 | 12.90 13/03/2012 261 | 1958 | 13.05
24/03/2011 259 | 1942 | 1295 20/03/2012 262 | 1965 | 131
30/03/2011 258 | 19.33 | 1289 27/03/2012 261 | 1956 | 13.05
05/04/2011 231 | 17.33 | 1156 03/04/2012 234 | 1754 | 117
11/04/2011 189 | 1418 | 945 10/04/2012 191 | 1436 | 955
TOta'/s’;‘;é (f)ﬁldda” 3124 | 2343 | 1562 TOta'/S’:;é ;ﬁdda” 3162 | 2371 | 1581

RESULTS AND DISCUSSIONS

Climate data during experiment period:

Table (3) represents the measured climatic data in the open field
during the experiment period, from the first week of November till the
second week of March (end of the season) for Dokki experimental farm
during the 2019/2020 and 2020 /2021 seasons. The recorded maximum
and minimum air temperature gradually decreased during November,
December, and January and then start to increase gradually from
February till the end of the season. The average daily air relative
humidity (RH) was decreased gradually after the first month of the
experiment (November) till the mid of February during the cultivation
period and then RH % start to increase again. There was no clear trend
for the wind speed as it was almost the same during both seasons with
values around from 1.4 to 2.0 m/s.
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Table (3): Average weekly climatic data for Dokki farm during the
two seasons 2019/2020 and 2020 /2021.

1% season 2" season

\Week Max. Min. RH | Wind Max. Min. RH | Wind
Temp. | Temp. Speed | Temp. | Temp. Speed

°C °C % m/s °C °C % m/s

1 16.9 10.7 61.7 1.8 18.3 11.1 65.6 1.7

Nov. 2 16.3 10.3 62.8 1.9 16.4 10.6 61.6 1.9
Dec. 3 14.9 9.4 57.8 1.9 14.8 10.1 56.0 1.8
4 15.3 8.3 56.9 1.7 14.8 9.1 55.2 1.8

5 16.3 8.9 56.9 1.7 17.2 9.3 60.4 1.8

6 16.6 9.2 55.6 1.8 18.3 9.3 58.6 1.9

Jan. 7 15.8 10.0 53.5 1.8 16.8 10.6 56.7 1.9
8 16.6 9.0 52.8 1.8 17.6 9.5 56.0 1.9

9 17.0 8.5 53.5 1.6 18.0 9.0 56.7 1.7

10 17.1 10.6 52.7 1.8 18.1 11.3 55.9 1.9

Feb. 11 175 10.5 54.5 1.7 19.3 10.2 57.8 1.8
12 19.1 10.7 52.0 1.7 20.3 11.1 55.2 1.8

13 19.6 11.5 54.7 1.7 19.9 12.2 62.5 1.7

14 20.0 124 56.0 1.6 19.5 13.2 63.5 1.7

March 15 20.5 12.8 53.6 1.6 19.9 13.7 61.5 1.7
16 21.0 13.1 56.3 1.5 20.4 14.2 59.4 1.6

17 23.3 15.2 54.6 1.4 22.1 144 |51.87 1.5

18 26.4 15.8 53.9 1.5 27.1 16.3 | 55.51 1.5

19 29.8 16.7 54.6 1.6 28.3 15.8 51.8 15

April 20 30.7 174 55.4 1.4 29.6 16.8 53.6 1.4

Average soil temperature at 15 cm depth during the experimental
two seasons (Figs. 2 and 3) was affected by the mulching type. Results
indicated that the type of polyethylene mulch improved the soil
temperature followed by rice straw mulch; the lowest soil temperature
during a season was recorded under control (bare soil).

According to Moreno et al., (2009), the soil temperature under
the different mulches is affected by the type of material employed and
the temperatures registered in bare soil are always lower than under
mulch treatments. Applying the PE mulch increased clay soil temperature
by 1.05, 1.85, and 2.15 C° as compared to PE mulch, rice straw muich,
and bare soil, respectively (Fig. 2). These findings are in agreement with
many previous studies. Moursy et al., (2015) stated that increment of
soil temperature due to the greater solar radiation transmittance of white
PE mulch compared with the transparent mulches.

Furthermore, results indicated that soil temperatures under rice
straw mulch were lower compared to the PE mulch treatments and higher
when compared with the bare soil (Fig. 2). Whereas during the winter



Eqypt J. of Appl. Sci,, 36 (11-12) 2021 136

season, rice straw mulch segregates the soil from the colder air
temperatures and reduces the heat loss from the soil (Zakher, and
Abdrabbo. 2014). However, higher soil temperatures can quicken plant
growth, especially at an earlier growth stage which led to increased
production, especially with tubers yield (Farrag et al., 2016).
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Fig (2): Soil temperature under different soil cover mulch during the first
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Fig (3): Soil temperature under different soil cover mulch during the
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Vegetative characteristics

The obtained results in Table 4 revealed that the application of
irrigation rates (IR) significantly affected different vegetative
characteristics (Plant length, number of leaves per plant, and fresh and
dry weight of leaves) in the two growing seasons. Data indicated that 100
% IR from the recommended level gave the highest plant length, number
of leaves per plant, fresh weight of onion leaves followed by 75 % IR
during the two tested seasons. The lowest celery vegetative
characteristics were obtained by 50% IR.

Table (4): Effect of irrigation level and soil cover treatments on
vegetative characteristics (plant length, number of
leaves per plant, and fresh & dry weight of leaves)at 90
days after planting during 2019/2020 and 2020/2021

seasons.
2019/2020 2020/2021
Plant height (cm)
Irrigation Mulch
level (%) Control  Black  White Straw Mean  Control  Black  White  Straw Mean
50% 770b 89.7a 92.7a 89.3a 87.2A 774b 947a 946a 95.3a 905 A
75% 89.0a 90.0 a 92.3a 85.0 ab 89.1A 914 a 96.0a 9%.la 92.3a 934 A
100% 85.3 ab 93.0a 88.7a 89.7a 89.2 A 92.3a 975a 953a 943a 949 A
Mean 83.8B 90.9A 91.2A 8B8.0AB 87.0B 96.1A 947A 94.0 A
No. of leaves/plant
Irrigation Mulch
level (%)  Control Black  White  Straw Mean  Control Black White  Straw  Mean
50% 8.7¢c 10.0abc 9.3 bc 9.3 bc 9.3B 10.0e 11.0cde 10.7de 10.3de 105B
75% 9.7 abc 11.0a 11.0a 10.7 ab 106 A 11.3bcd 123ab 123ab 12.0abc 12.0A
100% 10.7 ab 11.0a 11.0a 11.0 109A 12.0abc 12.7a 12.0abc 12.0abc 122A
Mean 9.7B 10.7A 104A 10.3AB 11.1B 120A 11.7AB 114AB
Leaves fresh wt. (g)
Irrigation Mulch
level (%)  Control Black White  Straw  Mean  Control Black White  Straw  Mean
50% 103.7f 151.0cd 145.0de 144.0e 1359C 113.7f 148.0de 146.1de 142.4e 1375C
75% 1470de 177.7b 157.7c 146.3de 157.2B 156.2d 1923b 169.7c¢c 170.3c¢c 172.1B
100% 181.3b 218.7a 215.0a 183.3b 1996 A 1754c¢ 211.0a 209.7a 1947b 197.7A
Mean 1440D 1824A 1726B 1579C 1485D 183.8A 175.1B 169.1C
Leaves Dry wt. ()
Irrigation Mulch
level (%)  Control Black  White  Straw Mean Control Black White  Straw  Mean
50% 13.4d 175¢c 17.1c 17.1c 16.3C 157 f 19.2de 19.3de 18.8e 183 C
75% 17.7¢c 199b 184 ¢ 175¢ 184 B 21.0cd 236b 21.2cd 225bc 22.1B
100% 204 b 24.0a 23.8a 21.0b 22.3A 225bc  259a 25.8a 24.3 ab 24.6 A

Mean 171D 205A 1988B 18.5C 198C 229A 221AB 219B
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Regarding cover soil treatments for onion plants, black and
transparent PE mulch gave the highest onion plant growth during the two
seasons followed by rice straw soil mulch. Control treatment gave the
lowest plant length, number of leaves per plant and fresh weight of leaves
during the two seasons.

The interaction between irrigation rates and mulch treatments was
significant for vegetative characteristics during the two studied seasons.
The highest vegetative growth was preceded by 100% IR combined by
black or white PE mulch followed by 75% IR combined rice straw
mulch. The lowest vegetative characteristics were obtained by 50% IR
combined with control (bare soil). The same results were obtained by El-
Noemani et al., (2009) who concluded that shortening of plant height
under less soil moisture stress may be associated due to the closure of
stomata to conserve soil moisture evaporation, this leads to reduce uptake
of CO; and nutrient. Therefore, photosynthesis and other biochemical
reactions are hindered, eventually affecting plant growth. Kumar et al.,
(2007) confirmed that high soil moisture application improved vegetation
growth via increased plant metabolic activities, which eventually leads to
marketable bulb yield increment. Furthermore, Farrag et al.,
(2016)indicated that using polyethylene mulch or rice straw mulch
enhanced plant growth parameters under the same water supply.
Abdrabbo et al, (2009) concluded that using mulch during the winter
season enhances plant growth and productivity under the same irrigation
rate. David et al., (2016) showed that, when the crop is subjected to
water stress at development and late growth stages at varying levels, soil
moisture is depleted through absorption by the roots leading to reduced
physiological activities which in turn affect root developments.

Onion component and yield

Regarding average neck diameter, bulb diameter, and bulb length
of onion, the highest neck diameter, average width, and length of onion
bulbs were obtained by 100% IR followed by 75% and 50% IR during
the two studied seasons.

The effect of soil cover on average neck diameter, bulb diameter,
and bulb length of onion (Table 5) the highest average neck diameter,
bulb diameter, and bulb length of onion values were obtained by black
polyethylene mulch followed by white polyethylene mulch; the lowest
polyethylene mulch was obtained by control treatment.
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Table (5):Effect of irrigation level and soil cover treatments on yield
component and vyield (average neck diameter, bulb
diameter, and bulb length) of onion during 2.19/2020 and

2020/2021 seasons.
2019/2020 2020/2021
Neck diameter (cm)
Irrigation Mulch
level (%) Control  Black  White Straw Mean  Control Black  White Straw Mean
50% 19¢ 2.3b 2.3b 2.3b 22B 1.8d 23abc 23abc 2.3abc 22B
75% 19c¢ 24ab 24ab 23b 23B 21cd 25ab 24ab 23abc 23AB
100% 24b 2.7a 2.7a 2.5ab 2.6 A 2.2 bc 25a 2.5ab 2.5ab 24 A
Mean 2.1B 25A 25A 23A 20B 25A 2.4 A 24 A
Bulb diameter (cm)
Irrigation Mulch
level (%)  Control  Black  White Straw Mean  Control Black  White Straw Mean
50% 6.9f 7.3bcde 7.1cdef 7.0def 71B 6.7e 7.6abcd 7.3bcde 7.1de 72B
75% 7.0 ef 7.7ab 7.3cde 7.1def 72B 7.0de 7.9abc 7.5abcd 7.2cde 74B
100% 7.3 cde 7.7a 75abc 7.4 abcd 75A 75abcd 8la 80ab  7.8abc 78A
Mean 70C 76 A 7.3B 7.2BC 71C 79A T76AB 7.4BC
Bulb length (cm)
Irrigation Mulch
level (%) Control  Black  White Straw Mean  Control Black  White Straw Mean
50% 54d 65ab 6.3ab 5.6 cd 59B 45e 59bc 5.8bc 49d 53C
75% 5.6 cd 65ab 6.4ab 6.1 bc 6.1 AB 55¢ 7.0a 6.8a 5.8 bc 6.3B
100% 6.2 bc 6.9a 6.8a 6.5 ab 6.6 A 5.9 bc 73a 71a 6.2b 6.6 A
Mean 57C 6.6 A 6.5A 6.1B 53C 6.7 A 6.6 A 5.6 B

The presented data in Table 6 show there was a significant
difference between irrigation treatments during both seasons. The highest
average bulb weight, marketable and total yield (ton per feddan) was
obtained by 100 % IR followed by 75% IR during both studied seasons.
The lowest average bulb weight, the marketable, and the total yield of
onion were obtained by 50 % IR. Regarding the soil cover treatments
data in Table 6 show the onionaverage bulb weight, marketable and total
yield during the two tested seasons. There were significant differences
between the tested treatments. Using black polyethylene gave the highest
average bulb weight, marketable and total yield followed by white
polyethylene straw while the lowest average bulb weight, marketable and
total yield were obtained by control treatment.

Regarding the interaction effect between IR rates and spray
garrison, the highest average bulb weight, and total yield was obtained by
100% IR combined by black polyethylene mulch during the two tested
seasons; 100% IR combined with transparent polyethylene came in the
second order. The lowest average bulb weight, marketable and total yield
was obtained 50% IR combined by control (Table 6).

Water stress results in a reduced yield of marketable bulbs due to
the earlier ripening of bulbs. Appropriate water supply during the
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development and ripening stages increases bulb yield. Monitoring soil
moisture is therefore important to determine when irrigation may be
needed (Khokhar, 2018). However, water deficit during the crop cycle
leads to a significant reduction of bulb size, which suggests the need to
finely adjust water management in this crop (Rattin et al., 2011). The
relation between irrigation rate and onion yield was studied by
Bhagyawant et al., (2016)who reported that there is a linear relationship
between the decrease in relative water consumption and the decrease in
relative yield. Olalla et al., (2004) reported that plots that received the
greatest volumes of water during the development and ripening stages
yielded harvests with higher percentages of large-size bulbs whereas the
water shortages induced during the vegetation growth and bulb formation
stages led to higher percentages of small-size bulbs.

Table (6): Effect of irrigation level and soil cover treatments on yield
component and yield (bulb weight, yield, and marketable
yield) for onion during 2019/2020 and 2020/2021 seasons.

2019/2020 2020/2021
Bulb weight/ g

Irrigation Mulch

level (%) Control  Black  White Straw Mean  Control Black  White Straw Mean
50% 133.0f 171.7bc 157.7de 148.0e 1526 C  1239i 1;3('16 155.6fg 142.0gh 148.3C
75% 1510e 177.7b 1730bc 1640cd 1664B 139.6h 1f§é4 13:;9 163.6def 159.4 B
100% 163.3cd 217.3a 1823b 181.7b 186.2 A 158.3ef 206.4a 180.3bc 182.7b 1819A
Mean 149.1C 1889A 171.0B 164.6B 1406 C 1825A 1669B 162.8B

Yield(ton/ feddan)

Irrigation Mulch

level (%) Control  Black  White Straw Mean  Control Black  White Straw Mean
50% 106 f 13.7bc 12.6 de 118e 122C 9.9i 13.7bcd 124fg 114gh 119C
75% 12.1e 142b 13.8bc 13.1cd 13.3B 11.2h 13.6cde 13.2def 13.1def 12.8B
100% 13.1cd 174 a 146 b 145b 149 A 12.7 ef 165a 14.4bc 146b 146 A
Mean 119C 151A 137B 13.2B 11.2C 146A 134B 13.0B

Marketable Yield (ton/ feddan)
Irrigation Mulch

level (%) Control  Black White Straw Mean  Control  Black  White Straw Mean

50% 8.51h 11.67 10.72efg 9.83gh 10.18C 8.13f 11.67cd 10.46de 9.54 ef 9.95C
def

10.27 fg 1251 12.04cde 11.41def 11.56B  9.60 ef 12.06 11.48d 11.39d 11.13B

75%

bed bed
100% 11.76 def 16.69a 13.86b  1352bc 13.96 A 11.40d 15.52a 13.27bc 1345b 1341A
10.18C 13.62A 1221 11.59B 9.71C 13.08A 11.74B 11.46B
Mean B

Abbey and Joyce (2004) reported that deficit irrigation especially
on the sandy loam caused physiological stress that reduced spring onion
growth and dry-matter yield compared to regular irrigation. Regarding
neck diameter, Metwally (2011) reported that a higher level of applied
water resulted in a significantly thicker neck. In general, the result shows
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decreasing irrigation water application level caused a significant effect on
onion neck diameter. Leskovar (2010)reported that it would be possible
to adjust water conservation practices to a 75 percent crop
evapotranspiration rate, as a means to target high-price bulb sizes without
reducing quality. These results emphasize that adequate soil moisture
content along the growing period encouraged the vegetative growth of
the plant and enhanced the development of large and medium bulb size
which is considered to be marketable.

Water use efficiency (WUE):-

Table (7) presents the WUE efficiency for different irrigation levels
and soil cover, the highest water efficiency was obtained by 50% IR
followed by 75% IR; the lowest WUE was obtained by 100% IR during
the two studied seasons. As for soil cover, the black polyethylene mulch
gave the highest WUE followed by transparent polyethylene mulch and
rice straw mulch. The lowest WUE was obtained by bare soil treatment
during both tested seasons. The interaction effect between irrigation and
mulch treatments indicated that 50% IR combined with black mulch gave
the highest WUE; while 100% IR combined with control gave the lowest
WUE during both seasons. This result is in line with the result of
Samson and Ketema (2007) how reported that deficit irrigation
increased the water use efficiency of onion. According to, a review of
reduced water supplies effect on crop yield by FAO (2002) deficit
irrigation maximizes CWUE in a way that crop is exposed to a certain
level of water stress either during a particular period or throughout the
whole growing season and any vyield reduction will be insignificant
compared with the benefits gained from the saved water to irrigate other
crops. Hence, reducing non-productive loss of irrigation water is best
achieved through the integrated use of regulated deficit irrigation along
with mulching material for maximum water use efficiency (WUE) in arid
and semi-arid lands (Igbadun et al., 2012).

Table (7):Effect of irrigation level and soil cover treatments on water
use efficiency (kg/ m® for onion during 2019/2020 and

2020/2021 seasons.
2019/2020 2020/2021

Water use efficiency

Irrigation Mulch
level (%) Control  Black  White Straw Mean  Control Black  White Straw Mean
50% 6.81c 8.79a 8.08b 7.58 b 781A 627cd 868a 7.87ab 7.19bc 750A
75% 5.16 ef 6.07d 591d 5.60 de 568B 4.71fghi 5.72de 5.56def 5.52defg 5.38B
100% 418g 557de 467fg 465fg 477C  400i 2% 456hi  462ghi  4.60C

efgh
Mean 538C 681A 6.22B 5.94B 499C 654A 6.00B 5.78B
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NPK percentages:-

The obtained data in Table (8) showed that there was a significant
difference between the NPK percentages under irrigation levels. The
highest NPK content resulted from 100% IR followed by 75 % IR during
both seasons, the lowest NPK percentages were obtained by 50 % IR. On
the other hand, black mulch led to increasing the NPK percentage in
onion leaves followed by transparent mulch, while the control gave the
lowest NPK percentages (Table 8). Regarding the interaction effect,
100% IR combined with black mulch gave the highest NPK percentages
followed by 100% IR combined with transparent mulch; while the lowest
NPK percentages were obtained by 50% IR combined with control
during both seasons.Regarding TSS in the onion bulbs data indicated that
the highest TSS values were obtained by 50 % IR followed by 75% IR
during both seasons. Control treatment gave the highest TSS compared
with different mulch treatments during both seasons. The polyethylene
mulch treatments gave the lowest TSS values. The same results were
confirmed by Abdrabbo et al., (2009) and Nguye et al., (2012) who
confirmed the obtained data by stating that adequate irrigation quantity
increased the nutritional content. Furthermore, Liasu and Achakzai
(2007) discovered that wild sunflower leaf mulch, both alone and with
fertilizer (NPK), improves tomato plant growth and development in
terms of leaf number, height, and fruit yield. Plastic mulching increased
crop growth rate due to effective weed control and improved nutrient
usage as a result of both scant rainfall and insufficient irrigation water
(Lamont, 1996). Organic mulches have been shown to increase crop
growth and yield by increasing soil water content, increasing heat energy,
and adding some organic nitrogen and other minerals to improve soil
nutrient status. Mulching has been shown to alter organic matter content,
microbial activity, soil nutrient availability, erosion management, and
soil compaction (Stowell, 2000). Mulch enhances soil nutrient and water
retention encourages beneficial soil microbial activity and worms but
inhibits weed growth. Mulching, when done correctly, can dramatically
increase plant health and reduce upkeep when compared to bare soil
culture (Ramakrishna et al., 2006). Plastic mulches provide several
advantages, including increased yields and improved fruit quality. These
benefits of mulching in vegetable production have been related to
increases in soil temperature, regulation of soil moisture and nutrients
through reduced soil evaporation, and nutrient leaching (Steinmetz et al.,
2016). Regarding TSS, Hafez and Gomaa (2018) reported that bare soil
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treatment gave the highest TSS content when compared with black
plastic or straw of date palm leaves treatments. On the other hand, it was
found that TSS significantly decreased with increasing water levels
compared with low irrigation treatment (Table 9). Similor results were
obeained by Mohamed and Gamie (2000). Resuls in Table (9) indicated
that free proline value, in the onion leaf dry weight, was influenced by
irrigation treatments. The highest free proline value was obtained by the
lowest irrigation treatment (50% IR) followed by 75% IR. The lowest
free proline was obtained by 100% IR during both seasons. Regarding
the mulch treatments. The highest proline concentration was obtained by
control treatment followed by rice straw mulch, the lowest proline values
were obtained by black mulch. As for the interaction effect of irrigation
level and mulch treatments, the highest proline was obtained by 50% IR
combined by control followed by 50% IR combined by rice straw mulch.
The lowest proline value was obtained 100% IR combined by black
mulch during the two seasons. The results are in line with those obtained
by Semida et al., (2016) who concluded that deficit irrigation led to
increasing free proline concentration in the onion dry leaves. On the
other hand, Farrag et al., (2016) concluded that mulch treatments led to
enhance soil moisture compared with control which led to the relief of
the negative effects of water deficit.

Table (8):Effect of irrigation level and soil cover treatments on N, P,
and K of onion at 90 days after planting during 2019/2020
and 2020/2021 seasons.

2019/2020

2020/2021

N
Irrigation Mulch
level (%) Control  Black  White Straw Mean  Control  Black  White Straw Mean
50% 1.80f 190ef 2.02d 2.00 de 193C 158e 192d 1.89d 1.88d 1.82C
75% 2.29c 252b 251b 2.28¢c 240B 212c¢ 238 ab 239ab 2.13c 226 B
100% 2.55b 2.83a 2.73a 2.60 b 2.68 A 226bc 255a 250a 243 a 244 A
Mean 221C 242A 242A 2.29B 199C 228A 226A 2.15B
P
Irrigation Mulch
level (%) Control  Black  White Straw Mean  Control Black  White Straw Mean
50% 0.17e 0.25ab 0.24abc 0.20cde 022C 0.18d 0.27ab 0.25abc 0.20cd 0.23B
75% 0.19de 0.27ab 0.27ab 0.25abc 0.25B 0.18d 0.27ab 0.27abc 0.26 abc 0.24 AB
100% 0.23bcd 0.29a 0.28ab 0.27ab  027A 023bcd 0.30a 0.27ab 0.26abc 027 A
Mean 0.20C 027A 026 A 0.24 B 020C 0.28A 0.26A 0.24B
K
Irrigation Mulch
level (%) Control  Black  White Straw Mean  Control Black  White Straw Mean
50% 1.29f 155e 155e 153e 148C 135e 156cd 158cd 1.56cd 151C
75% 150e 1.89bc 1.83c 1.73d 1.74B 146de 200ab 1.95b 176¢ 1.79B
100% 1.71d 212a 2.06 a 1.92b 195A 1.68¢ 217a 218a 2.00ab 201A
Mean 150D 185A 182B 1.73C 150C 191A 190A 1.77B
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Table (9):Effect of irrigation level and soil cover treatments on TSS
and free proline of onion during 2019/2020 and 2020/2021

Seasons.
2019/2020 2020/2021
TSS

Irrigation Mulch

level (%) Control  Black  White Straw Mean  Control Black  White Straw Mean
50% 158 a 145¢ 144c 15.7 a 151A 156a 144bc 147b 14.4 bc 148 A
75% 149b 135d 13.6d 14.2¢c 140B 147b 13.2de 134de 13.7cd 13.7B
100% 13.3 de 1199 124 f 13.1e 12.7C 13.0de 121f 12.1f 12.8 ef 125C
Mean 14.6 A 13.3C 135C 143 B 144A 132B 134B 13.6 B

Free proline mg per g of leaf dry weight

Irrigation Mulch

level (%) Control  Black  White Straw Mean  Control Black  White Straw Mean
50% 116a 0.96c 101c 1.10b 1.06A 1.09a 092b 096b 0.97b 0.99 A
75% 085d 068gh 077ef 080de 0.78B 0.81c 067efg 0.73de 0.77cd 0.75B
100% 0.77ef 064h 069gh 073fg 071C 074cde 063g 065fg 0.71def 0.68C
Mean 093A 076D 082C 0.88B 0.88A 074D 078C 0.82B

Economic analysis:-

The operating costs of producing one feddan of onion using
various irrigation and soil cover treatments were calculated, including
seasonal costs such as labor, irrigation, fertilization, and so on (Tables 10
and 11). The irrigation cost was estimated as described by (Abdrabbo et
al., 2021), who take into account the irrigation cost as well as the
operation and maintenance costs. The weight of the marketable yield was
used to estimate onion production. During both years, the price of the
local market was collected based on the wholesale market. During both
seasons, 100 % IR combined with black mulch produced the highest net
income per feddan. The second season resulted in a higher net income
due to an increase in the wholesale price of onions. Even though the
manual was less expensive than the mulch, the net profit from the mulch
treatments was higher than the control due to higher productivity per
feddan. Due to higher production, which covered the operation and
maintenance of the irrigation system, the highest irrigation level (100 %
IR) provided the highest net profit compared to the other irrigation
treatments. Because transparent mulch is more expensive, the black
mulch yielded a higher net profit than the transparent mulch.



Table (10):Effect of irrigation level and soil cover treatments on economic analysis for onion during E

2019/2020 seasons.
Irrigation Mulch cost Manyal O_th_ers .COSt Total_ Average Total yield Total Net profit
Irrigation Mulch cost/ LE per / LE per weeding (irrigation, production price/ LE / Ton per return/ / LE per
feddan feddan cost/LE fertilizer...) / LE costs/ LE per Ton feddan LE per feddan
per feddan per feddan per feddan feddan
control 546.7 0 1920 10800 13267 1500 10.6 15900 2633
50% Black 546.7 3940 0 10800 15287 1500 13.7 20550 5263
Transparent 546.7 4920 0 10800 16267 1500 12.6 18900 2633
Rice straw 546.7 4360 0 10800 15707 1500 11.8 17700 1993
control 820.1 0 1920 10800 13540 1500 12.1 18150 4610
7506 Black 820.1 3940 0 10800 15560 1500 14.2 21300 5740
Transparent 820.1 4920 0 10800 16540 1500 13.8 20700 4160
Rice straw 820.1 4360 0 10800 15980 1500 13.1 19650 3670
control 1093.4 0 1920 10800 13813 1500 13.1 19650 5837
100% Black 1093.4 3940 0 10800 15833 1500 174 26100 10267
Transparent 1093.4 4920 0 10800 16813 1500 14.6 21900 5087
Rice straw 1093.4 4360 0 10800 16253 1500 145 21750 5497

Table (11): Effect of irrigation level and soil cover treatments on Economic analysis for onion during

2020/2021 seasons.
. Mulch Manual Others cost Total . Total .
Irrigation Mulch Icrorslgz/itll_oEn cost/LE weeding (irrigation, production ;;/_t\*\i/fer/aEeE TQIEE;Ly;Ird / return/ l\/lelfé) ';)Cgr't
per cost/LE fertilizer...) / LE costs / LE LE per

per feddan feddan per feddan per feddan per feddan per Ton feddan feddan feddan
control 553.4 0 1920 10800 13273 1650 9.9 16335 3062
50% Black 553.4 3940 0 10800 15293 1650 13.7 22605 7312
Transparent 553.4 4920 0 10800 16273 1650 12.4 20460 4187
Rice straw 553.4 4360 0 10800 15713 1650 114 18810 3097
control 830.0 0 1920 10800 13550 1650 11.2 18480 4930
75% Black 830.0 3940 0 10800 15570 1650 13.6 22440 6870
Transparent 830.0 4920 0 10800 16550 1650 13.2 21780 5230
Rice straw 830.0 4360 0 10800 15990 1650 13.1 21615 5625
control 1106.7 0 1920 10800 13827 1650 12.7 20955 7128
100% Black 1106.7 3940 0 10800 15847 1650 16.5 27225 11378
Transparent 1106.7 4920 0 10800 16827 1650 14.4 23760 6933
Rice straw 1106.7 4360 0 10800 16267 1650 14.6 24090 7823

1202 (Z1-TT) 9€ “19S “1ady jo r 1a/63
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CONCLUSION

This study produced good evidence on the possibility of using
proper irrigation quantity and polyethylene or rice straw mulch led to
enhance the growth as well as productivity of onion. Irrigation levels and
soil cover treatments in the present study showed their effect on onion
productivity. The present study revealed that the irrigation level 100 %
and black polyethylene is the best conditions for high crop yield and
quality. While the best conditions for water use sufficiency were obtained
under irrigation level 50 % and black mulch. On the other hand, the
economic analysis recommends using 100% irrigation level combined
with black polyethylene mulch to obtain the highest net profit.

REFERENCES:-

Abbey, L. and D.C.Joyce (2004). Water-deficit stress and soil type
effects on spring onion growth. J. Vegetable Crop Production,
10(2): 5-18.

Abdrabbo, M.AA. ; A.A. Farag and M.K. Hassanein (2009).
Irrigation requirements for cucumber under different mulch
colors. Egypt. J. Hort., 36: 333- 346.

Abdrabbo, M.A. ; AA. Farag ; M. Abul-Soud ; M.M.H. Gad ElI-
Mola ; F.S.1. Moursy ; I. Sadek ; F.H. Hashem ; M.O. Taqi;
W.M.S. El-Desoky and H.H. Shawki (2012). Utilization of
satellite imagery for drought monitoring in Egypt. World Rural
Observations; 4(3):27-37.

Abdrabbo, M.A.A. ; A.A. Farag ; H.A. Radwan ; M.A.M. Heggi ; M.
Aboelsoud ; C. Singla and R. Sharda (2021). Climate change
impact on economic and irrigation requirements for sugarcane
crop in Egypt. Future Food: J. Food Agric. Soc., 9(2).

Abo-Dahab, AM.A. ; R.A. Marey and L.S.M. Geries (2016).
Influence of some nitrogen fertilization rates and application
methods on growth, yield and yield components of onion. J.
Agric. Res. Kafr EI-Sheikh Univ., 42(4): 630-647.

Ahmad, M.D. ; H. Turral ; I. Masih ; M. Giordano and Z. Masood
(2007). Water-saving technologies: myths and realities revealed
in Pakistan’s rice-wheat system. International Water
Management Institute (IWMI) research Paper 108, Colombo,
Sri-Lanka, 44pp.

Anisuzzaman, M. ; M. Ashrafuzzaman ; M.R. Ismail ; M.K. Uddin
and M.A. Rahim (2009). Planting time and mulching effect on



147 Egypt. J. of Appl, Sci, 36 (11-12) 2021

onion development and seed production. African J. Biotechnol.,
8(3): 412-416.

Bates, L.S. ; R.P. Waldren and 1.D.Teare (1973). Rapid determination
of free proline for water-stressstudies. Plant Soil., 39:205-207.

Bhagyawant, R.G. ; S.Gorantiwar and R.M.Dheware (2016). Yield
and storability of onion (Allium cepa L.) as affected by deficit
levels of irrigation. J Hortic, 3(1): DOI: 10.4172/2376-
0354.1000169.

Chapman, H.D. and P.F. Pratt (1961). Methods of analysis for soils,
plants and waters. Berkeley, Univ. California, Division Agric.
Sci., USA.

Cimmyt, (1988). From agronomic data to farmer recommendation: An
economic workbook. DF: pp. 31-33.

Darwesh, R. Kh. ; D. Kh. Farrag and E.A. Moursi (2019). Effect of
irrigation scheduling and intercropping pattern on growth, yield,
quality of green onion, lettuce and some water relations in north
nile delta region. J. Soil Sci. and Agric. Eng., Mansoura Univ.,
10 (12):841-850.

David, K. ; R. Emmanuel ; C. Kipkorir and J.K. Taragon (2016).
Effects of deficit irrigation on yield and quality of onion crop. J.
Agric. Sci., 8(3): 112-126.

El-Noemani, A.A. ; A. Aboamera ; A.A. Aboellil and O.M. Dewedar
(2009). Growth, yield, quality and water use efficiency of pea
plant as affected by evapotranspiration and sprinkler height. J
Agric Res., 34: 1445-1466.

FAO (Food and Agriculture Organization) (1980). Soil and plant
analysis. Soils Bulletin 38/2, 250.

FAO (1982). Crop water requirements irrigation and drainage. Paper 24,
Rome,
Italy.https://www.fao.org/publications/card/en/c/43024473-
a2c0-515b-9bf2-0fa4d1dfbb19

FAO (1998). Crop evapotranspiration. Guidelines for computing crop
water requirements, FAO Irrigation and drainage paper 56.
https://www.fao.org/3/x0490e/x0490e00.htm

FAO (Food and Agricultural Organization) (2002). Deficit irrigation
practices. Water report No.22. Food and Agricultural
Organization of the United Nations Rome, Italy.

Hafez, M.R. and S.S. Gomaa (2018). Impact of mulching on
productivity of onion in siwa oasis. Curr. Sci. Int., 7(4): 750-761


https://www.fao.org/publications/card/en/c/43024473-a2c0-515b-9bf2-0fa4d1dfbb19
https://www.fao.org/publications/card/en/c/43024473-a2c0-515b-9bf2-0fa4d1dfbb19
https://www.fao.org/3/x0490e/x0490e00.htm

Egypt. J. of Appl. Sci, 36 (11-12) 2021 148

Igbadun, H.E. ; A.A. Ramalan and E. Oiganji (2012). Effects of
regulated deficit irrigation and mulch on vyield, water use and
crop water productivity of onion in Samaru, Nigeria. Agric.
Water Management, 109: 162-169.

Israelsen, O.W. and V.E. Hansen (1962) Irrigation principles and
practices. 3rd edition, wiley international edition, New York.

Kadayifci, A. ; G.l Tuylu ; Y. Ucar and B. Cakmak (2005) Crop water
use of onion (Allium cepa L.) in Turkey. Agric. Water
Management, 72(1): 59- 68.

Farrag, K. ; M.A.A.Abdrabbo and S.A.M.Hegab (2016). Growth and
productivity of potato under different irrigation levels and mulch
types in the north west of the nile delta, Egypt. Middle East J.
Appl. Sci., 6 : 774-786.

Khokhar, K. M. (2018). A short review on “Water Management in
Onion” Trends Tech Sci. Res.; 2(1): 20-22

Kumar, S. ; M. Imtiyaz and A. Kumar (2007). Effect of differential
soil moisture and nutrient regimes on postharvest attributes of
onion (Allium cepa L.). J. Hortic. Sci., 112: 121-129.

Lamont, W.J. (1996). What are the components of a plastic culture
vegetable system Horticulture Technology, 6:150-154.

Liasu, O.M. and AK. Achakzai (2007). Influence of
Tithoniadiversifolia leaf Mulched and fertilizerapplication on
thegrowth and yield of potted tomato plants. American-Eurasian
J. Agric. and Environ.Sci., 2(4):335-340.

Leskovar, D. (2010). Scientists Complete Two-Year Study on Short-Day
Onions. Science Daily.

Metwally, A.K. (2011). Effect of water supply on vegetative growth and
yield characteristics in onion (Allium cepa L.). Aust. J. Basic &
Appl. Sci. 5(12): 3016-3023.

Mohamed, K.A. and A.A. Gamie (2000). Studies on some Egyptian
onion varieties under Upper Egypt conditions 2- Effect of
irrigation regime on yield and some bulb quality characters of
onion varieties. Assiut J. Agric. Sci., 31 (5): 115-127.

Moreno, M. ; A. Moreno and |I. Mancebo (2009). Comparison of
different mulch materials in tomato (Solanilycopersicume) Crop.
Spanish J. of Agri. Res., 7(2): 454-464.

Moursy, S.F. ; A.F. Mostafa and Y.N. Solieman (2015). Polyethylene
and Rice straw as soil mulching: reflection of soil mulch type on



149 Eqypt. J. of Appl, Sci, 36 (11-12) 2021

soil temperature, soil borne diseases, plant growth and yield of
tomato. Global J. Adv. Res., 2 (10): 1497-1519.

Nguye T.T. (2012). Effects of compost on water availability and gas
exchange in tomato during drought and Recovery. Plant Soil and
Environ, 58 (11): 495-502

Olalla, F.S. ; A.D. Padilla and R. Lopez (2004). Production and quality
of the onion crop (Allium cepa L.) cultivated under controlled
deficit irrigation conditions in a semi-arid climate. Agric.Water
Manag., 68: 77-89.

Pejic, B. ; J.G. Varga ; S. Mili ; A.l. Upina ; D.D. Krsti and B. Upina
(2011). Effect of irrigation schedules on yield and water use of
onion (Allium cepa L.). African J. Biotechnol., 10(14): 2644-
2652.

Ramakrishna, A. ; H.M. Tam ; S.P. Wani and T.D. Long (2006).
Effect of mulch on soil temperature, moisture, weeds infestation
and yield of groundnut in Vietnam. Field Crop Res., 95: 115-
125.

Rattin, J.E. ; S.G. Assuero ; G.O. Sasso and J.A. Tognetti (2011).
Accelerated storage losses in onion subjected to water deficit
during bulb filling. Sci. Horti., 130(1): 25-31.

Samson, B. and T. Ketema (2007). Regulated deficit irrigation
scheduling of onion in a semiarid region of Ethiopia. Agric.
Water Management, 89: 148-152.

Semida, W.LM. ; T.A. Abd EI-Mageed ; S.E. Mohamed and N.A. El-
Sawah (2016). Combined effect of deficit irrigation and foliar-
applied salicylic acid on physiological responses, yield, and
water use efficiency of onion plants in saline calcareous soil.
Archives of Agronomy and Soil Sci., 63(9): 1227-12309.

Shaibu, A. ; S.Alhassan and T.A. Adongo (2015). Effect of different
water application schedules on the growth and field of onion
(Allium cepa L.) at golinga irrigation scheme in the tolon district
of northern region, Ghana. Int. J. Sci. and Technol., 5(9).

Steinmetz, Z. ; C. Wollmann ; M. Schaefer ; C. Buchmann ; J.David
; J.Troger and G.E. Schaumann (2016). Plastic mulching in
agriculture. Trading short-term agronomic benefits for long-term
soil degradation. Sci. Total Envi., 550: 690-705.

Stowell, B. (2000). Organic kiwifruit production maintaining soil fertility
and yields. Kiwifruit, 139: 18-21



Egqypt. J. of Appl, Sci, 36 (11-12) 2021 150

Waller, R.A. and D.B. Duncan (1969). A bayes rule for the symmetric
multiple comparisons problem. J. Amer. Statistical Assoc., 64:
1484-1503.

Watanabe, F.S. and S.R. Olsen (1965). Test of an ascorbic acid method
for determining phosphorus in water and NaHCO3 extracts from
soil. Soil Sci. Soc. Amer. Proc., 29: 677-678.

Zakher, A.G. and M.A.A. Abdrabbo (2014). Reduce the harmful effect
of high temperature to improve the productivity of tomato under
conditions of newly reclaimed land. Egypt. J. Hort., 41 (2):85 -
97.

Belis 5 Lalii¥) o o)) clisinn 5 o) g Aot £ 15 ans
Guall B slrall aladiic
TR (A5 daal ¢ dada Gus dada ¢ Gajlaa (g LS) ¢ Ay 1S dasa
eme = a3l = el Ead) 350 = el Ll (g8 Janal

Ersad) 3S5e ¢ e ly3l Fliall (58 5al Jamall Aaglil) 5 A e & Agpadll el
eaase DA ¢ ems ¢ Bl dldlaa ¢ ol VlaSlainl 5 Al 8l ¢ el
100 ¢ 75 « 50) @l cilisins 206 Ll 2l Gings .2021/2020 5 2020/2019
3143 ¢ 2357 « 1571 o)l slae laaS dilial o3t 0 5 3805 1 clalia¥) 000 %
33 bl Jsall) A5l e Unal D Lelaa dayyl L) S 5 (Cpemgall s siaS laill 2,
yane Lalll 5 sai o (dahid (50) AN 5 ¢ Y1 (8 o) ol s ¢
Copesa G e daall

Gilays 33l A ol Bl o At CDleles gaen o ) Gyl 8
Al Y laliay¥l e 7100 dalal ool LS elae say Alabaay 45lie du5ll 3)a
elae il o Ll Lelaly ¢ il IS 3l aaes ¢ bl Jola b Aysiea 3ol )
LS e 2 ol dala ¢ gl el Adaill G Jead) "Gtuy L5 o
il i€ G K. 3P s N e diadl cilils ciligiaa e 4oyl cUae

Ol ol @yl el laladt aediilg V) Slaliay) e 7100 pe gl
O \ele Juaniall bl e galiis o) Say 5. Jal il ad el Gl 5 a0
ol Al mhans kst e ((Opemsse JanesieS 8 /ol ? 2 3143) 7100 @l (s5inse
Jsanll & g (b o eadl Jpana 00 33gns Joeana z &Y ) 58 30u) cpliy
s il ol ae 750 @) (ssine i ol aladind 30 Juadl e



