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ABSTRACT 

 

At a private farm in the village of Meet Faris, Dekarns, Dakahlia 

Governorate, Egypt, a field experiment was conducted over the 

course of two consecutive winter seasons in 2021/2022 and 

2022/2023 to investigate the effects of various materials 

(brassinolide, proline amino acid and melatonin) applied as a foliar 

spray under two planting dates (15th September and 15th October) on 

growth, productivity, and storability of garlic cv. Sids 40 using a drip 

irrigation system in clay soil. 

Garlic planting on 15th October and spraying with brassinolide at 5 

ppm increased the number of leaves/ plant, total dry weight/plant, 

total yield/ fed. at harvesting and after curing, bulb diameter, number 

of cloves/ bulb, average clove weight after curing, N, P and K 

contents in bulbs at harvesting, whereas  the percentage of  weight 

loss  in bulbs decreased during storage periods. While, planting on 

15th September and spraying with melatonin at 30 ppm increased 

total soluble solids (TSS),  dry matter (DM) and pungency after 

curing as well as reduced weight loss (%)  in bulbs  after six  month  

from  storage periods.  

KEYWORDS: Garlic, planting date, melatonin, proline amino acid, 

brassinolide, yield   and storability 

 

1. INTRODUCTION 

Allium sativum, L., or garlic, is one of the 

earliest vegetables to be produced. Its therapeutic 

benefits have been demonstrated for millennia. 

Garlic cloves are the part of the plant that can be 

eaten. Garlic has a variety of enzymes, amino 

acids, trace minerals, and antibiotics such as 

allistatin and garlicin. It can be eaten on its own or 

added to dishes to enhance flavour. Moreover, it 

goes into making items with smoked meat and 

several medications. These days Malý et al.  

(1998) appreciate it for the essential oils it 

contains.  

It is known that garlic is a crop that is 

light- and temperature-sensitive (Jones and 

Mann, 1963). The growing environment, which 

includes cool weather and well-drained soils, 

has a major influence on its vegetative growth 

and bulb formation (Rahim and Fordham, 

1988). Furthermore, when garlic plants are 

planted determines their performance since 

bulb development benefits from long days and 
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warm temperatures, while vegetative growth is 

encouraged by short days and low temperatures 

(Subrata et al. 2010). 

  There were significant differences 

between planting date regarding plant growth,  

yield and  bulb quality  (Ali, 2009; Abdalla et 

al., 2011;  El-Zohiri and Farag, 2014; Youssef 

and Tony, 2014; Hassan et al., 2016; El-

Shabasi  et al., 2018; Mohammad, 2018; 

Ibrahim et al.,  2020 and Sultana et al., 2022). 

Heat stress causes the membrane's flexibility to 

be disrupted, which lowers photosynthesis, 

growth, and yield. In order to counteract heat 

stress, exogenous melatonin administration 

lowers oxidative damage and increases heat 

shock factors (Iqbal et al., 2021).  

As found in pollen, seeds, leaves, 

stems, roots, and flowers of other plants, 

Brassinolide, a growth regulator also known as 

a raw fatty extract extracted from Brassica 

nupus, is also present in plants in their 

unprocessed form or in combination with 

sugars or fatty acids. About 70 steroid 

compounds were also extracted from plants. In 

this connection , spraying with brassinolide  

enhances yield and quality of some vegetable 

crops (El-Bassiony et al., 2012 on snap bean, 

Hayat et al., 2012 on tomato, Serna  et al., 

2012 on lettuce, Susila et al., 2012 on 

watermelon,  Aiman  et al., 2014 on tomato, 

Sheshglani and Asghari, 2020 on strawberry, 

Yadav et al., 2022 on cucumber). 

Proline is essential to the physiological 

responses of many plant species to stress 

because it can accumulate in the cytosol 

without endangering cellular structures. Proline 

can preserve membrane integrity and boost 

protein stability because of its ability to 

generate hydrogen bonds. Proline can also 

improve a cell's ability to absorb water and 

activate enzymes, which helps shield cells. 

Hosseinifard et al., (2022) state that proline is 

an osmolyte that possesses strong antioxidant, 

metal chelating, protein stabilising, ROS 

scavenger, and programmed cell death 

inhibitory properties. When applied externally, 

proline can improve photosynthetic and 

transpiration rates, stomatal conductance, 

antioxidants, and the ability of the plant to 

remain turgid under stress. It can also shield 

plants from harmful radiation. Even in the 

presence of abiotic stresses, all of these 

advantages aid in the growth and increased 

output of plants. However, overusing proline 

may have negative effects on plants. (Ilyas et 

al., 2020). 

Application of proline amino acid to 

plants significantly increased growth and  yield 

(Kaya et al., 2007 on muskmelon, El-Sherbeny 

and Da Silva, 2013 on beetroot, Jamil et al., 

2018 on red pepper, Orsini et al., 2018 on 

lettuce, and Awad-Allah et al., 2020 on garlic). 

First identified in 1995, melatonin (N-acetyl-5-

methoxytryptamine) is a widely distributed and 

extremely conserved chemical across species. 

Melatonin has been proposed as a natural bio-

stimulant for a sustainable and eco-friendly 

agriculture  (Huang et al., 2022). Melatonin 

helps many physiological systems, including 

stomatal conductance, photosynthesis, root 

dynamics, absorption of carbohydrates, and 

water relations, to withstand abiotic pressures. 

Melatonin treatment also improves respiration, 

ROS scavenging, and antioxidant enzyme 

activities, which collectively reduce oxidative 

damage to lipids, proteins, and nucleic acids 

(Moustafa et al., 2020).  

In this regard, spraying with melatonin 

significant enhanced the growth, yield, and 

quality of some vegetable crops (Wang et al., 

2016 on cucumber, Hanci  and Bingo, 2020 on 

garlic,  Ibrahim et al., 2020 on tomato, Zahedi 

et al., 2020 on strawberry, Yakupoglu, 2020 on 

bean, Yagmur  and  Hanci, 2021 on onion, 

Brengi et al., 2022 on cucumber, El-Yazied et 

al., 2022 on  potato,  Khosravi  et al.,  2023 on 

hot pepper and  Abdel-Razik et al., 2024 on 

potato). 

The goal of this work is to determine 

the most appropriate planting time with the best 

spraying material in order to confront climate 

change and obtain the high yield with a best  

storability of garlic. 

2. MATERIALS AND METHODS 

  A field experiment was carried out 

during the two successive winter seasons of 

2021/2022 and 2022/2023 at a private farm in 

the village of Meet Faris, Dekarns, Dakahlia 

Governorate, Egypt  to study the  effect of  

some  materials (brassinolide, proline amino 

acid  and  melatonin) as foliar spray  under two 

planting dates on   growth, yield and its 

https://www.researchgate.net/profile/Mohammadreza-Asghari?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
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components and storability of garlic cv. Sids 40 

using a drip irrigation system in clay soil .  

The experimental soil physical and 

chemical analyses and the meteorological data 

at Dakahlia Government during the 

experimental seasons are presented in Tables A 

and B, respectively. 

 

Table A. The experimental soil's chemical and physical characteristics          

Soil properties 2021/2022 season 2022/2023 season 

Physical properties 

   Sand (%) 

   Silt  (%) 

   Clay (%) 

   O.M (%) 

 

21.20 

20.19 

58.61 

1.97 

 

17.29 

18.96 

60.75 

1.88 

Chemical properties   

        pH 7.69 7.66 

   Total N (%) 0.18 0.19 

 Available P2O5 (%) 0.030 0.039 

 Available K2O (%) 0.65 0.67 

Samples of the soil were obtained from 25 –cm soil surface. 

 

Table B. Meteorological data at Dakahlia Governorate during the two growing seasons 

2021/2022 and 2022/2023 

Months 
Temperature (oC) Relative humidity (%) 

2021/2022 Season 2022/2023 Season 2021/2022 Season 2022/2023 Season 

September 36.83 37.38 52.35 51.97 

October 32.23 31.91 58.05 57.63 

November 28.57 26.77 64.26 60.55 

December 20.35 23.99 68.59 66.70 

January 2022 17.58 21.43 68.17 69.46 

February 18.92 19.95 68.03 69.08 

March 21.78 26.75 61.32 53.47 

April 32.19 31.76 48.38 48.82 
These data were obtained from the Central Laboratory for Agricultural Climate (CLAC). 

 

This experiment included eight 

treatments, which were the combinations  

between two planting dates (15th September  

and 15th October) and three materials as foliar 

application (brassinolide at 5 ppm, proline at  

50 ppm, melatonin at 30 ppm, beside spraying 

with water as control). 

Three replications of each of these 

treatments were placed in a split plot design. In 

the main plots, the planting dates were assigned 

at random, and in the sub plots, the spraying 

treatments were assigned at random. 

12.0 m2 made up the experimental unit 

area. There were four 5 m long and 60 cm wide 

dripper lines within. Three dripper lines were 

used to determine yield, and one dripper line 

was utilized to quantify vegetative growth in 

the samples.  

A guard area 1.5 m in width was left 

between each two experimental units to avoid 

the overlapping infiltration of spraying 

treatments . 

Sids 40 cultivar was used. Garlic cloves 

were selected for uniformity in shape and size. 

The cloves were sown on both sides of the 

dripper line at a distance of 10 cm apart.  

Plants were sprayed  with brassinolide, 

proline and melatonin five times at 60, 75, 90, 

105 and 120 days after planting, using a 

manual atomizer. In the meantime, the 

untreated plants (control) received a single 

application of water. 

Equal amounts of commercial fertilizers 

were given to each experimental unit, including 

potassium sulphate (48%-52% K2O), 

ammonium sulphate (20.6% N), 50% P2O5 as 

orthophosphoric acid (8.5%), and 50% P2O5 as 
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calcium superphosphate (15.5% P2O5). The 

recommended doses of N, P, and K for these 

commercial fertilizers were added at 160, 60, 

and 100 kg/fed, respectively. When the soil in 

the middle of the row was being prepared, one-

third of the ammonium and potassium 

sulphates, as well as 50% of P2O5 as calcium 

superphosphate were added. One month after 

planting, the remaining amounts of N, P and K 

fertilizers were added by irrigation water 

(fertigation) at intervals of seven days. The 

normal agricultural practices were carried out 

as commonly followed in the district. 

2.1. Data recorded     

2.1.1. Growth Parameters  

 In both study seasons, at 135 days 

following planting, one randomized sample of 

10 plants each were selected from each plot to 

measure the growth characteristics of garlic 

plants, which were expressed as follows; plant 

height (cm) and number of leaves/ plant.  In 

addition, the different parts of garlic plant, i.e., 

leaves and bulb were oven dried at 70 ºC till 

constant weight and then dry weight of leaves, 

bulb /plant and total dry weight / plant.   

2.1.2. Yield and Its Components  

 Bulbs in each plot were harvested at 

the appropriate bulb maturity stage (15th April 

in both seasons)  and weighed to determine the 

average bulb weight and  total yield per feddan, 

then transferred to a shaded place on the same 

day for curing for approximately two weeks in 

a shaded place at a temperature of 25±5 °C and 

a relative humidity of 60-75%, then they were 

weighed and converted to record total yield  

(tons/fed.). A random sample (10 bulbs) was 

taken from each treatment to determine average 

bulb weight, diameter, number of cloves/bulb, 

and clove weight. 

Some Agro-meteorological indices: such as 

growing degree days (GDD) and heat use 

efficiency HUE according to (Nuttonson, 1995) 

were computed according the following 

equations:  

Growing degree days (GDD) = Σ [(Tmax + 

Tmin) / 2 -Tb], where Tb = Base temperature = 

1.6 oC 

 

Heat use efficiency 

(HUE)  =        

Yield  of garlic  (kg /fed.) 

GDD 

                                            

2.2. Bulb Quality at Harvesting Date 

2.2.1. Nitrogen, phosphorus and potassium 

contents  

A sample of 100 gm of bulbs in all plots 

after harvesting were oven dried at 70 oC till 

constant weight and the following N, P and K 

were determined according to the methods 

described by According to A.O.A.C. (2000). 

Using a Carl Zeis refractometer set, the total 

soluble solids (TSS) in the bulb's bulk content 

was measured, and the percentage of dry matter 

was calculated. Pungency, or pyruvic acid, was 

measured in bulb tissues at the time of harvest, 

as reported by Schwimmer and Westen 1961. 

2.2.2. Storability 

Four kilograms of uniformly cured 

bulbs were placed in palm crates for each plot 

after curing (which began on 1st May), and the 

draped plant tops were disposed of. The bulbs 

were then kept at room temperature. The 

storage zero time was on 1st May and ended on 

1st November  in both seasons due to the 

storage being extended to the sex months.  The 

average room temperature and relative humidity 

during storage months are presented in Table C.

 

Table C. The average room temperature and relative humidity during storage   months 

Months 
Temperature (oC) Relative humidity (%) 

1st Season 2nd Season 1st Season 2nd Season 

May 30 30 61 58 

June 30 28 59 57 

July 32 32 61 62 

August 31 32 60 59 

September 29 29 59 64 

October 25 24 64 63 

November 22 21 66 68 
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2.2.3. Weight loss (%) 

The cumulative weight loss percentage 

was computed by weighing the bulbs of each 

treatment at 30 days intervals. 

2.3. Statistical Analysis: 

Snedecor and Cochran (1980) provided 

the statistical analysis of variance for the 

recorded data and Duncan (1955) provided the 

means separation. 

3. RESULTS AND DISCUSSION 

3.1. Plant growth  

3.1.1. Effect of planting date 

Data in Tables 1 to 5 show that there 

were significant differences between two 

planting dates (15th  September  and 15th 

October) in height plant, leaves dry weight, 

bulb dry weight, and total dry weight / plant, 

but there were no significant differences 

between them in leaves number / plant in both 

seasons and leaves dry weight in the 1st  season 

at 135 days after planting date. Planting on 15th 

September gave taller plants, whereas planting 

on 15th October gave higher leaves dry weight  

in 2nd season and bulb dry weight  and total dry 

weight / plant in both seasons. The increases in 

total dry weight / plant were about 1.8 and 2.13 

g for planting on 15th October over planting on 

15th September in the 1st and 2nd seasons, 

respectively. 

Garlic growth is significantly impacted 

by the planting of dates. According to Jones 

and Mann (1963), garlic is a crop that is 

sensitive to temperature and light, and the 

growing environment has a significant impact 

on both its vegetative growth and bulb 

production. (Rahim and Fordham, 1988). 

These results agree with those reported 

by Ali (2009) and Abdalla et al. (2011) found 

that, the highest leaf area/plant and dry 

weight/plant were obtained with  late  planting 

date than those planted in early date of garlic. 

3.1.2. Effect of some stimulants  

Spraying garlic plants with brassinolide 

at 5 ppm, proline at 50 ppm and melatonin at 

30 ppm  increased plant height, leaves number / 

plant, leaves dry weight, bulb dry weight, and 

total dry weight / plant compared with spraying 

with control at 135 days after the planting date 

in both seasons (Tables 1 to 5). Brassinolide at 

5 ppm  gave the highest values of  height plant, 

leaves number / plant, leaves dry weight, bulb 

dry weight and total dry weight / plant 

compared to the other treatments. The increases 

in total dry weight / plant were about 6.48 and 

6.66 g for brassinolide at 5 ppm, 3.05 and 3.61 

g for proline at 50 ppm, and 3.47 and 3.91 g for 

melatonin at 30 ppm over the control  in the 1st  

and 2nd  seasons, respectively. 

A growth regulator called brassinolide, 

also called a raw fatty extract from Brassica 

nupus, has been found in pollen, seeds, leaves, 

stems, roots, and flowers of other plants. It can 

also be found in plants in their unprocessed 

form or combined with sugars or fatty acids. 

Approximately 70 steroid compounds have 

been extracted from plants. Results are 

harmony with El-Bassiony et al., 2012 on  snap 

bean and  Yadav et al., 2022 on  cucumber as 

for brassinolide  effect, Awad-Allah et al., 

2020 on garlic regarding  proline effect  and 

Yagmur and Hanci, 2021 on onion and El-

Yazied et al., 2022 on  potato. 

3.1.3. Effect of the interaction 

The combination between planting date 

and spraying with  some stimulants had a 

significant effect on increased height plant, 

leaves number / plant,  both leaves, bulb dry 

weight and total dry weight / plant at 135 days 

after planting date in both seasons (Tables 1 to 

5). The combination between  planting on 15th  

September and spraying with brassinolide at 5 

ppm increased height plant, whereas the 

interaction between  planting on 15th  October 

and spraying with brassinolide at 5 ppm 

increased leaves number / plant, leaves dry 

weight, bulb dry weight and total dry weight / 

plant. 

This means that the best treatments for 

enhancing plant growth of garlic (number of 

leaves/ plant, dry weight of leaves, dry weight 

of bulb, and total dry weight/ plant) was 

planting on 15th October and spraying with 

brassinolide at 5 ppm. These results agree with 

those reported by Susila et al., (2012) on 

watermelon.
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Table 1. Effect of planting date, spraying with some stimulants and  the combination between 

them on height  plant (cm) at 135 days after planting  of  garlic in both seasons   

Planting date  

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water (control) 

Brassinolide 

(5ppm) 

Proline 

(50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September 76.05     d 91.97  a 80.58    c 82.02    c 82.65  A 

15th October 71.68     f 84.32   b 74.06    e 75.54   d 76.40  B 

Mean (S) 73.86     D 88.14  A 77.32    C 78.78   B  

 2022/2023 season 

15th September 76.22     d 91.29  a 80.52    c 81.09    c 82.28  A 

15th October 72.82     e 87.32   b 76.05    d 77.47    d 78.41  B 

Mean (S) 74.52    C 89.30  A 78.28   B 79.28   B  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 

 

Table 2. Effect of planting date, spraying with some stimulants and the combination between 

them on leaves number / plant at 135 days after planting of garlic in both seasons   

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water (control) 

Brassinolide 

(5ppm) 

Proline 

(50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  10.07     d 11.88   b 10.98    c 11.12   c 11.01  A 

15th October  10.88    cd 12.87  a 11.34   bc 11.48   bc 11.64  A 

Mean (S) 10.47    C 12.37  A 11.16   B 11.30   B  

 2022/2023 season 

15th September  10.59    cd 12.50  a 11.25   b 11.61   b 11.48  A 

15th October  10.44     d 13.04  a 11.07   bc 11.53   b 11.52  A 

Mean (S  ) 10.51     D 12.77  A 11.16    C 11.57   B  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 

 

Table 3. Effect of planting date, spraying with some stimulants and the combination between 

them on leaves dry weight (g) at 135 days after planting of  garlic in both  seasons   

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water (control) 

Brassinolide 

(5ppm) 

Proline 

(50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  9.38    c 12.34  ab 10.56    c 10.48    c 10.69  A 

15th October  9.88    c 13.04  a 10.94   bc 10.62   bc 11.12  A 

Mean (S) 9.63    C 12.69  A 10.75   B 10.55   BC  

 2022/2023 season 

15th September  7.20      e 12.04   b 10.28    c 10.62    c 10.03   B 

15th October  8.58     d 13.04  a 10.84    c 10.56    c 10.75  A 

Mean (S) 7.89    C 12.54  A 10.56   B 10.59   B  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 
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Table 4. Effect of planting date, spraying with some stimulants and the combination between 

them on bulb dry weight (g) at 135 days after planting of  garlic plants in both 

seasons   

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  7.00     d 10.06   b 8.50    c 9.60   b 8.79   B 

15th October  8.00    cd 11.78  a 10.36   b 10.50   b 10.16  A 

Mean (S) 7.50    C 10.92  A 9.43   B 10.05   B  

 2022/2023 season 

15th September  8.92      e 10.66   bcd 9.76     de 10.44   bcd 9.94   B 

15th October  10.30    cd 12.58  a 11.35   b 11.20   bc 11.35  A 

Mean (S) 9.61    C 11.62  A 10.55   B 10.82   B  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 

 

Table 5. Effect of planting date, spraying with some stimulants and the combination between 

them on total  dry weight (g) at 135 days after planting of garlic plants in both 

seasons   

Planting date 

(PD) 

Stimulants 

Mean 

(PD) 

Spraying 

with water  

(control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  16.38     f 22.40   b 19.06   de 20.08  cd 19.48   B 

15th October  17.88    ef 24.82  a 21.30   bc 21.12   bc 21.28  A 

Mean (S) 17.13    C 23.61  A 20.18   B 20.60   B  

 2022/2023 season 

15th September  16.12     e 22.70   b 20.04  cd 21.06   bc 19.98   B 

15th October  18.88    d 25.62  a 22.19   b 21.76   bc 22.11  A 

Mean (S) 17.50    C 24.16  A 21.11   B 21.41   B  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 

 

3.2. Total yield and average bulb weight at 

harvesting and after curing  

3.2.1. Effect of planting date 

Data in Tables 6 and 7 show that there 

were significant differences between two 

planting dates (15th September and 15th 

October) in total yield at harvesting and after 

curing in both seasons. Planting on 15th 

October gave higher total yield at harvesting 

(11.210 and 11.109 ton/ fed.) and after curing 

(6.474 and 6.675 ton/ fed.) than 15th  

September (10.179 and 10.1581 ton/ fed. at 

harvesting) and (5.903 and 6.156 ton/ fed.) in 

the 1st  and 2nd  seasons, respectively. The 

reduction in total yield after curing were about 

4.276 and 3.995 ton/ fed. (42.01 and 39.36 %) 

for planting on 15th September and 4.736 and 

4.434 ton/ fad. (42.25 and 39.94%) for planting 

on 15th October in the 1st  and 2nd  seasons, 

respectively. 

Respecting, average bulb weight, data 

in Tables 8 and 9 indicated that planting on 15th 

October gave higher average bulb weight at 

harvesting (93.70 and 93.86 g)  and after curing 

(54.11 and 55.79 g) than 15th September (85.13 

and 84.14 g at harvesting) and (49.37 and 51.49 

g) in the 1st and 2nd seasons, respectively. The 

decreases in average bulb weight after curing 

were about 35.76 and 32.65 g (42.01 and 38.89 

%) for planting on 15th September and 39.59 

and 37.07 g (57.47 and 60.07%) for planting on  
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Table 6. Effect of planting date, spraying with some stimulants and the combination between 

them on total yield (ton/fed.) at harvesting of garlic in both seasons   

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  8.224      f 11.152   c 10.000     d 11.342   c 10.179   B 

15th October  9.225      e 12.419  a 11.438    c 11.759   b 11.210  A 

Mean (S) 8.725     D 11.786  A 10.719    C 11.551   B  

 2022/2023 season 

15th September  8.158       f 10.978    c 10.051     d 11.418   b 10.151   B 

15th October  9.139      e 12.179  a 11.511   b 11.608   b 11.109  A 

Mean (S) 8.649    C 11.579  A 10.781   B 11.513  A  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 

 

Table 7. Effect of planting date, spraying with some stimulants and  the combination between 

them on total yield  (ton/fed.) after curing of  garlic in both seasons   

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water  (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  4.671     f 7.096   b 5.264    e 6.582   cd 5.903   B 

15th October  4.935     f 7.515  a 6.579   d 6.868   bc 6.474  A 

Mean (S) 4.803     D 7.305  A 5.921    C 6.725   B  

 2022/2023 season 

15th September  4.968     e 7.341  b 5.434    d 6.884   c 6.156   B 

15th October  5.080     e 7.650  a 6.825    c 7.145   b 6.675  A 

Mean (S) 5.024     D 7.495  A 6.129    C 7.014   B  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 

 

Table 8. Effect of planting date, spraying with some stimulants and the combination between 

them on  average bulb weight at harvesting time (g) of  garlic in both seasons   

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  68.85     f 93.19   c 83.55   d 94.95   c 85.13   B 

15th October  77.12     e 103.85  a 95.53    c 98.31   b 93.70  A 

Mean (S) 72.98     D 98.52  A 89.54    C 96.63   B  

 2022/2023 season 

15th September  65.29     f 91.74   c 83.98   d 95.58   b 84.148   B 

15th October  76.41     e 101.84  a 96.14   b 97.05   b 92.860  A 

Mean (S) 70.85    C 96.79  A 90.06   B 96.31  A  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 
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Table 9. Effect of planting date, spraying with some stimulants and the combination between 

them on  average (g) bulb weight after curing of  garlic in both seasons   

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water  (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  39.10     f 59.30   b 43.98     e 55.10   cd 49.37   B 

15th October  41.26     f 62.84  a 54.95    d 57.42   bc 54.11  A 

Mean (S) 40.18     D 61.07  A 49.46    C 56.26   B  

 2022/2023 season 

15th September  41.59     e 61.34   b 45.40    d 57.63   c 51.49   B 

15th October  42.47     e 63.97  a 57.00    c 59.74   b 55.79  A 

Mean (S) 42.03     D 62.65  A 51.20    C 58.68   B  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 

 

15th October in the 2021/2022 and 2022/2023 

seasons, respectively. 

The reason for the increase in bulb yield 

and its components after planting late may be 

that the plants had enough early cool weather 

and shorter days, which aided in their 

vegetative growth prior to the formation of 

their bulbs. This, in turn, allowed the plants to 

assimilate more carbohydrates and translocate 

them to the bulbs, increasing the yield and 

components of head bulbs (Hassan et al., 

2016). Results are in harmony with those 

reported by Youssef and Tony (2014), Hassan 

et al. (2016) and Mohammad (2018) on garlic. 

3.2.2. Effect of some stimulants  

Spraying garlic plants with brassinolide 

at 5 ppm, proline at 50 ppm and melatonin at 

30 ppm increased total yield at harvesting and 

after curing compared to control (Tables 6 and 

7). Brassinolide at 5 ppm gave the highest 

values of total yield at harvesting (11.7886 and 

11.579 ton / fed.) and after curing (7.305 and 

7.495 ton / fad.) compared to the other 

treatments  in the 1st and 2nd seasons, 

respectively. The decreases in total yield after 

curing were about 4.481 and 4.084 ton / fed. 

(38.11 and 35.33 %) for brassinolide  at 5 ppm 

in both seasons.  

As for average bulb weight, spraying 

with brassinolide at 5 ppm gave the highest 

values of average bulb weight at harvesting 

(98.52 and 96.79 g) and after curing (61.07 and 

62.65 g) compared to the other treatments in 

the 1st and 2nd seasons, respectively (Tables 8 

and 9).  

A foliar spray containing proline 

increases enzymes activity, leaf proline, and 

reduces lipid peroxidation, as demonstrated by 

a recent study (Hanif et al., 2021). This 

ultimately improves chlorophyll contents and 

yield per plant. When compared to heat stress 

applied singly, concurrent heat was more 

dangerous, and the greatest reduction in stress 

was achieved with the delivery of 30 mM 

proline. These results agree with those reported 

by Aiman et al., 2014 on tomato, Sheshglani 

and Asghari, 2020 on strawberry and Yadav et 

al., 2022 on cucumber regarding brassinolide, 

Kaya et al., 2007 on  muskmelon, El-Sherbeny 

and Da Silva, 2013 on beetroot, Jamil et al. 

2018  on red pepper, Orsini et al., 2018 on 

lettuce and Awad-Allah et al., 2020 on garlic 

concerning  the response to proline spraying. 

3.2.3. Effect of the interaction 

The interaction between planting date 

and spraying with some stimulants had 

significant effect on total yield at harvesting 

and after curing (Tables 6 and 7). The 

interaction between planting on 15th October 

and spraying with brassinolide at 5 ppm 

increased total yield at harvesting and after 

curing. Concerning average bulb weight, the 

interaction between planting on 15th October 

and spraying with brassinolide at 5ppm 

increased average bulb weight at harvesting 

and after curing (Tables 8 and 9). 

In addition to, having a positive effect 

on enzyme activity and osmotic adjustment 

under stress, proline is a compatible organic 

solute that accumulates in the cytoplasm of 

https://www.researchgate.net/profile/Mohammadreza-Asghari?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
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plant cells growing in biotic environments. It 

also protects enzymes against denaturation or 

inhibition of activity (Costa and Morel, 1994). 

It has been proposed that enhancing crop heat 

tolerance in higher plants can be accomplished 

through the exogenous application of proline 

(Heuer, 2003). 

3.3. Bulb traits   

Bulb traits including bulb diameter, 

number of cloves and average clove weight 

after curing 

3.3.1. Effect of planting date 

Data in Tables 10 to 12 illustrate that 

there were significant differences between two 

planting dates (15th September and 15th 

October) in bulb diameter, number of cloves / 

bulb and average clove weight after curing in 

both seasons. Planting on 15th October gave 

higher bulb diameter (5.57 and 5.58 cm), 

number of cloves / bulb (15.97 and 16.92) and 

average clove weight (3.35 and 3.31 g ) than 

15th September (5.30 and 5.13 cm, 14.93 and 

15. 54 and 3.22 and 3.23 g, respectively), in the 

1st and 2nd seasons, respectively. 

The obtained results are in a good 

accordance with those recorded by Hassan et 

al., 2016; El-Shabasi et al., 2018; Mohammad, 

2018; Mohamed and  Ibrahim et al., 2020 and 

Sultana et al., 2022. They found that there were 

significant differences between planting date 

regarding bulb diameter, number of cloves and 

average clove weight. 

3.3.2. Effect of some stimulants 

Spraying with brassinolide at 5 ppm 

gave the highest values of bulb diameter (6.047 

and 6.01 cm), number of cloves/ bulb (17.70 

and 18.57) and average clove weight (3.35 and 

3.55 g ) in the 1st  and 2nd  seasons, respectively 

(Tables 10 to 12). 

 

Table 10. Effect of planting date, spraying with some stimulants and the combination between 

them on  bulb diameter (cm) after curing of garlic in both seasons 

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  4.19     f 5.89   b 5.47   d 5.65    c 5.30   B 

15th October  4.42     e 6.20  a 5.82   b 5.85   b 5.57  A 

Mean (S) 4.30     D 6.04  A 5.64    C 5.75   B  

 2022/2023 season 

15th September  3.98     f 5.91   b 5.14   d 5.49    c 5.13   B 

15th October  4.21     e 6.12  a 5.99   b 6.00   b 5.58  A 

Mean (S) 4.09     D 6.01  A 5.56    C 5.74   B  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 

 

Table 11. Effect of planting date, spraying with some stimulants and the combination between 

them on   cloves number / bulb  after curing of garlic in the two seasons 

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  12.80      f 16.80   b 14.28     de 15.84    c 14.93   A 

15th October  13.44      ef 18.60  a 15.12    cd 16.74   b 15.97  A 

Mean (S) 13.12     D 17.70  A 14.70    C 16.29   B  

 2022/2023 season 

15th September  12.62      e 17.94   b 15.06     d 16.56    c 15.54   A 

15th October  14.16     d 19.20  a 16.32    c 18.00   b 16.92  A 

Mean (S) 13.39     D 18.57  A 15.69    C 17.28   B  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 
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Table 12. Effect of planting date , spraying with some stimulants and the combination 

between them on  average clove weight (g) of garlic after curing in two seasons    

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  2.82      e 3.53  a 3.08     d 3.48  ab 3.22   B 

15th October  3.07     d 3.54  a 3.37    c 3.43   b 3.35  A 

Mean (S) 2.94     D 3.53  A 3.22    C 3.45   B  

 2022/2023 season 

15th September  2.75       f 3.55  a 3.28     d 3.36    c 3.23   B 

15th October  2.92      e 3.56  a 3.30    cd 3.46   b 3.31  A 

Mean (S) 2.83     D 3.55  A 3.29    C 3.41   B  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 

 

3.3.3. Effect of the interaction 

The interaction between planting on 

15th October and spraying with brassinolide at 

5 ppm increased bulb diameter, number of 

cloves / bulb and average clove weight after 

curing in the 1st  and 2nd seasons, respectively 

(Tables 10 to 12). 

3.4. Heat use efficiency 

Heat usage efficiency (HUE) showed 

how much heat was needed to create a single 

garlic bulb. Heat usage efficiency, or how well 

heat is used to accumulate dry matter, is 

influenced by the type of crop, genetics, and 

timing of sowing.  

3.4.1. Effect of planting date  

Data in Table 13 show that for both 

planting dates, HUE was higher in 1st  season 

than HUE in the 2nd season and planting date 

on 15th October  gave higher HUE (3.41 and 

3.30 kg/ oC day) than 15th September (2.60 and 

2.41 kg/ oC day) in the 1st and 2nd seasons, 

respectively. These results are consistent with 

those documented by El-Zohiri and Farag 

(2014) on garlic. 

3.4.2. Effect of foliar spray 

Spraying garlic plants with brassinolide 

at 5 ppm gave the highest HUE (3.43 and 3.11 

kg/ oC day) during growth period of the two 

seasons followed by spraying with proline 

amino acid at 50 ppm (3.13 and 2.91 kg/ oC 

day), whereas spraying plants with water 

(control treatment) gave the lowest heat use 

efficiency (2.54 and 2.33 kg/ oC day in the 1st  

and 2nd seasons, respectively (Table 13). 

 

Table 13. Effect of planting date, spraying with some stimulants and their interaction between 

them on heat use efficiency of garlic in 2021/2022 and 2022/2023 seasons   

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water  (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  2.10    f 2.85   d 2.56   e 2.90    d 2.60   B 

15th October  2.98    c 4.01  a 3.70   b 2.98    c 3.41  A 

Mean (S) 2.54     D 3.43  A 3.13   B 2.94    C  

 2022/2023 season 

15th September  1.94     e 2.61   c 2.39     d 2.72    c 2.41   B 

15th October  2.72    c 3.62  a 3.43   b 3.45   b 3.30  A 

Mean (S) 2.33    C 3.11  A 2.91   B 3.08  A  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 
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3.4.3. Effect of the interaction  

  Planting garlic on 15th October and 

spraying with brassinolide at 5 ppm gave  the 

highest HUE (4.01 and 3.62 kg/ oC day) 

followed by planting on the same date  and 

spraying  with  proline amino acid at 50 ppm  

(3.70 and 3.43 62 kg/ oC day) in the 1st and 2nd 

seasons. While, planting on 15th September and 

spraying with water produced the lowest values 

(2.10 and 1.94 kg/ oC day) in the 2021/2022 

and  2022/2023 seasons, respectively  (Table 

13). 

3.5. Bulb quality  

3.5.1. Nitrogen, P and K contents  in bulbs 

at harvesting   

3.5.1.1. Effect of planting date 

There were significant differences 

between two planting dates (15th September  

and 15th October) in N, P and K in bulbs at 

harvesting (Tables 14 to 16).  Planting on 15th 

October increased N, P and K in bulbs in both 

season. These results are agreeable with those 

reported by El-Zohiri  and  Farag (2014) on 

garlic. 

3.5.1.2. Effect of some stimulants 

Spraying garlic plants with brassinolide 

at 5 ppm, proline at 50 ppm and melatonin at 

30 ppm  increased N, P and K contents  in 

bulbs compared to control (Tables 14 to 16). 

However, spraying with brassinolide at 5 ppm 

gave the highest values of N, P and K contents 

in bulbs. 

3.5.1.3. Effect of the interaction 

The interaction between planting on 

15th October and spraying with brassinolide at 

5 ppm increased N, P and K contents in bulbs 

at harvesting (Tables 14 to 16). 

 

Table 14. Effect of planting date, spraying with some stimulants and their interaction between 

them on  nitrogen percentage in bulb of  garlic at harvesting in 2021/2022 and 

2022/2023 seasons   

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  1.88     f 2.47  b 2.11    d 2.30   c 2.19   B 

15th October  1.98     e 2.61  a 2.12    d 2.39   b 2.27  A 

Mean (S) 1.93     D 2.54  A 2.11    C 2.34   B  

 2022/2023 season 

15th September  1.44      e 2.41   b 2.06    c 2.32   b 2.05   B 

15th October  1.72     d 2.61  a 2.11    c 2.37   b 2.20  A 

Mean (S) 1.58     D 2.51  A 2.08    C 2.34   B  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 

Table 15. Effect of planting date, spraying with some stimulants  and their interaction 

between them on  phosphorus  percentage  in bulb of  garlic at harvesting in 

2021/2022 and 2022/2023 seasons   

Planting date  

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  0.368    e 0.529   bc 0.447     d 0.505    c 0.462   B 

15th October  0.421   d 0.620  a 0.500    c 0.545   b 0.521  A 

Mean (S) 0.394     D 0.574  A 0.473    C 0.525   B  

 2022/2023 season 

15th September  0.469     f 0.561    cd 0.514      e 0.549     d 0.523   B 

15th October  0.542   de 0.662  a 0.589    c 0.638   b 0.607  A 

Mean (S) 0.505   D 0.611  A 0.551    C 0.593   B  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 
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Table 16. Effect of planting date, spraying with some stimulants and their interaction between 

them on  potassium percentage in bulb of garlic at harvesting in 2021/2022 and 

2022/2023 seasons   

Planting date  

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  2.05      g 2.80   b 2.38     e 2.64    c 2.46   B 

15th October  2.24      f 3.10  a 2.52     d 2.79   b 2.66  A 

Mean (S) 2.14     D 2.95  A 2.45    C 2.71   B  

 2022/2023 season 

15th September  2.02       f 2.99   b 2.51     d 2.76    c 2.57   B 

15th October  2.36      e 3.20  a 2.72    c 3.00   b 2.82  A 

Mean (S) 2.19     D 3.09  A 2.61    C 2.88   B  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 

 

3.5.2. TSS, DM and pungency after curing 

3.5.2.1. Effect of planting date 

Data in Tables 17 to 19 show that there 

were significant differences between two 

planting dates (15th September and 15th 

October) TSS, DM and pungency after curing, 

except DM in the 1st season. Planting on 15th 

September gave higher TSS (32.80 and 32.51), 

DM (35.75 and 35.44 %) and pungency (0.159 

and 0.167) than 15th October in both season. In 

this regard, El-Shabasi et al. (2018) showed 

that the last planting date (planting on 15th 

October) scored the highest values of total 

carbohydrates in garlic  than planting  on 1st  or 

15th September.   

These results are in harmony agree with 

those reported El-Zohiri and Farag (2014) and 

Mohammad (2018). 

3.5.2.2. Effect of some stimulants 

Spraying garlic plants with brassinolide 

at 5 ppm, proline at 50 ppm and melatonin at 

30 ppm increased TSS, DM and pungency in 

bulbs compared to control treatment (Tables 17 

to 19). Spraying with melatonin at 30 ppm gave 

the highest values of TSS (33.66 and 32.62), 

DM (36.69and 35.56 %) and pungency (0.173 

and 0.179) . 

3.5.2.3. Effect of the interaction 

Data in Tables 17 to 19 illustrate the 

interaction between planting on 15th  September  

and spraying with melatonin at30 ppm  

increased  TSS, DM and pungency after curing. 

 

Table 17. Effect of planting date, spraying with some stimulants and their interaction between 

them on   total soluble solids (TSS) in bulb of  garlic in 2021/2022 and 2022/2023 

seasons   

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water  (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  32.01     d 32.24     d 33.06    c 33.89  a 32.80  A 

15th October  31.28      e 32.18     d 32.08     d 33.44   b 32.24   B 

Mean (S) 31.64     D 32.21    C 32.57   B 33.66  A  

 2022/2023 season 

15th September  31.98     d 32.29    c 32.60   b 33.18   a 32.51  A 

15th October  30.27      g 31.32    e 31.10    f 32.07  cd 31.19   B 

Mean (S) 31.12    C 31.80   B 31.85   B 32.62  A  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 
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Table 18. Effect of planting date, spraying with some stimulants and their interaction between 

them on  dry matter (%) in bulb of garlic plants in 2021/2022 and 2022/2023 seasons   

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin 

(30 ppm) 

 2021/2022 season 

15th September  34.89    cd 35.14    c 36.04   b 36.94  a 35.75  A 

15th October  34.10     d 35.08    c 34.97    c 36.45  ab 35.15  A 

Mean (S) 34.49    C 35.11   B 35.50   B 36.69  A  

 2022/2023 season 

15th September  34.86   bc 35.20   b 35.53  ab 36.17  a 35.44  A 

15th October  32.99      e 34.14    cd 33.90     d 34.96   b 33.99   B 

Mean (S) 33.92    C 34.67   B 34.71   B 35.56  A  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 

 

Table 19. Effect of planting date, spraying with some stimulants and their   interaction  

between them on  pungency as pyruvic acid (µmol/gm FW) in bulb of garlic in 

2021/2022 and 2022/2023 seasons   

Planting date 

(PD) 

Stimulants 
Mean 

(PD) 
Spraying with 

water (control) 

Brassinolide 

(5ppm) 

Proline 

( 50 ppm) 

Melatonin  

(30 ppm) 

 2021/2022 season 

15th September  1.34    ef 1.67   b 1.51    cd 1.86   a 1.59  A 

15th October  1.22     f 1.58   bc 1.43     de 1.61  bc 1.46   B 

Mean (S) 1.28     D 1.62   B 1.47    C 1.73  A  

 2022/2023 season 

15th September  1.42     d 1.80  a 1.63    c 1.84  a 1.67  A 

15th October  1.26      e 1.66   bc 1.51     d 1.74  ab 1.54   B 

Mean (S) 1.34    C 1.73  A 1.57   B 1.79  A  
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 

 

3.6. Weight loss (%)   

3.6.1. Effect of planting date 

Planting on 15th September recorded 

lower weight loss (%) in bulbs during storage 

periods than 15th October (Tables 20 and 21). 

Fresh weight loss (%) increased with increasing 

storage period up to 180 days of storage in both 

seasons. While planting garlic in late date 

produced the highest weight loss, in both 

seasons. Prolonging the period of storage 

caused gradual increase in weight loss 

percentage. The obtained results are in 

harmony with those reported by Hassan et al. 

(2016) on garlic. 

 

 

3.6.2. Effect of some stimulants 

Data in Tables 20 and 21 illustrate that 

spraying garlic plants  with brassinolide  at 5 

ppm, proline at 50 ppm and melatonin at 30 

ppm decreased weight loss (%)  compared to 

control (spraying with water). In this regard, 

the lowest values of weight loss (%) in bulbs 

during storage periods were scored by spraying 

plants with melatonin at 30 ppm in both 

seasons .  

3.6.3. Effect of the interaction 

Data in Tables 20 to 21 show that the 

interaction between planting on 15th September 

and spraying with melatonin at 30 ppm 

decreased weight loss (%) in bulbs during 

storage periods. 
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Table 20. Effect of planting date, spraying with some stimulants and their interaction between 

them on  weight loss (%) in bulb during storage of garlic in 2021/2022 season   

Planting date  (PD) 
Days after storage 

30 60 90 120 150 180 

 Effect of planting date 

15th September  4.09   a 7.24   b 14.2   b 19.57 b 25.00   b 33.31   b 

15th October  4.45  a 8.15  a 16.7  a 22.25 a 27.81  a 36.05  a 

 Effect of stimulants 

Spraying with water (control)  5.06  a 9.40  a 18.54  a 24.73  a 29.91  a 38.19  a 

Brassinolide (5ppm) 4.06   c 7.26   c 15.41   b 20.89   b 26.45   b 35.40   b 

Proline  ( 50 ppm)  4.46   b 7.96   b 15.60   b 20.65   b 26.64   b 34.70   b 

Melatonin  (30 ppm) 3.51   d 6.15   d 12.46   c 17.39   c 22.63   c 30.42   c 

 Effect of interaction 

15th  

Sep. 

Spraying with water 

(control)  
4.92   b 8.88  ab 17.26   b 23.31   b 29.07 ab 37.17   b 

Brassinolide (5ppm) 3.91  d 6.84 de 13.98  c 19.85   c 25.61 cd 34.32   c 

Proline  (50 ppm)  4.22  c 7.39  de 14.18   c 19.14   c 24.69  d 33.08 cd 

Melatonin  (30 ppm) 3.34  e 5.85   f 11.70  d 16.01  d 20.65  e 28.67  e 

15th  

Oct. 

Spraying with water  

(control)  
5.20  a 9.92  a 19.83  a 26.16  a 30.75  a 39.21  a 

Brassinolide (5ppm) 4.22   c 7.69   cd 16.85   b 21.93   b 27.29 bc 36.49   b 

Proline  (50 ppm)  4.71   b 8.54   bc 17.02   b 22.17   b 28.60   b 36.32   b 

Melatonin  (30 ppm) 3.69     d 6.46   ef 13.22 cd 18.77   c 24.61 d 32.18   d 
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 

 

Table 21. Effect of planting date, spraying with some stimulants and their interaction between 

them on  weight loss (%) in bulb during storage of garlic in 2022/2023 seasons   

Planting date  (PD) 
Days after storage 

30 60 90 120 150 180 

 Effect of planting date 

15th September  3.97   a 7.10   a 14.15   b 19.17   b 24.73   b 33.64   b 

15th October  4.44  a 7.90  a 15.58  a 22.12  a 27.47  a 36.48  a 

 Effect of stimulants 

Spraying with water (control)  5.15  a 9.16  a 17.70  a 23.93  a 29.37  a 39.37  a 

Brassinolide (5ppm) 3.97   c 6.95    c 14.78   b 20.64   b 25.62   b 35.21   b 

Proline  (50 ppm)  4.34  b 7.75   b 14.78   b 20.69   b 26.70  b 34.77   b 

Melatonin  (30 ppm) 3.36   d 6.14   d 12.21   c 17.34   c 22.72   c 30.91   c 

 Effect of interaction 

15th  

Sep. 

Spraying with water 

(control)  
4.83  b 8.75   b 17.31  a 22.16   b 28.59 ab 38.31 ab 

Brassinolide (5ppm) 3.72  d 6.51    e 14.02   c 19.21  c 24.78  c 33.21  d 

Proline  (50 ppm)  4.13    c 7.53   cd 14.06   c 19.37   c 24.99   c 33.48 cd 

Melatonin  (30 ppm) 3.21   e 5.62   f 11.24  d 15.96 d 20.59  d 29.59  e 

15th  

Oct. 

Spraying with water 

(control)  
5.47  a 9.57  a 18.10  a 25.70  a 30.15  a 40.43  a 

Brassinolide (5ppm) 4.23    c 7.40     d 15.54   b 22.07   b 26.47 bc 37.22   b 

Proline  (50 ppm)  4.56   b 7.98    c 15.51   b 22.02   b 28.41 ab 36.06 bc 

Melatonin  (30 ppm) 3.52 de 6.66     e 13.18   c 18.72   c 24.85   c 32.24   d 
Duncan's multiple range test revealed that values with the same alphabetical letter(s) did not substantially differ at the 

0.05 level of significance. 
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4. CONCLUSION 

Garlic planting on 15th October and 

spraying with brassinolide at 5 ppm was the 

best treatment for enhancing plant growth, total 

yield at harvesting and after curing, bulb traits 

N, P and K contents in bulbs at harvesting, 

whereas decreased weight loss (%) in bulbs 

during storage periods.  While, planting on 15th 

September and spraying with melatonin at 30 

ppm increased bulb quality and recorded the 

best bulb storability after six months from 

storage periods. 
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 الملخص العربي
 

 تأثير الرش  ببعض المواد لتقليل تغير المناخ على إنتاجية وجودة نباتات الثوم
 

 2 ايناس عبد الله برديسى و 1حمادة ماهر بدير المتولى  ،1فوزى يحيى عمر منصور
 
 مصر ،مركز البحوث الزراعية، اتينمعهد بحوث البس1
 جامعه الزقازيق ،اعهزر كليه ال ،قسم البساتين2

 
تم إجراء تجربة حقلية في مزرعة خاصة بقرية ميت فارس، دكرنس، محافظة الدقهليه ، مصر، خلال موسمين شتويين متتاليين 

، لدراسة تأثير  بعض المواد المختلفة )البراسينوليد، الحمض الأميني البرولين والميلاتونين( رشاً 2222/2222، 2221/2222
باستخدام   02أكتوبر( على  النمو وإلانتاجية والقابلية لتخزين الثوم الصنف سدس  11بر وسبتم 11ورقياً تحت موعدين للزراعة )

 نظام الري بالتنقيط في التربة الطينية.
جزء في المليون إلى زيادة عدد الأوراق / نبات والوزن الجاف الكلى  1أكتوبر والرش بالبراسينوليد بمعدل  11أدت زراعة الثوم في 

وزن الفص  بعد الكلى عند الحصاد وبعد العلاج التجفيفى  وقطر البصلة وعدد الفصوص / البصلة ومتوسط  / نبات والمحصول
لفقد ل  النسبه المئويه   تالعلاج التجفيفى  ومحتوى الأبصال من النيتروجين والفوسفور والبوتلسيوم  عند الحصاد، في حين انخفض

جزء في المليون  22سبتمبر والرش بالميلاتونين بمعدل  11بينما أدت الزراعة في  الوزن  في الأبصال خلال فترات التخزين. فى 
في الأبصال بعد  الفقد فى الوزن   انخفاض  بالإضافة إلى  والحرافه  المادة الجافة نسبه إلى زيادة المواد الصلبة الذائبة الكلية و 

 ستة أشهر من التخزين.


