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ABSTRACT 

 This study was conducted at the experimental farm of 

Shandawel Research Station, Agricultural Research Center (ARC), 

Sohag Governorate, during the two seasons of 2016/2017 and 

2017/2018  to study the effect potassium fertilization rates (25, 50, 

75 and 100 Kg K/fed.) and foliar spraying with micronutrients 

(foliar spraying after 30 days, after 30 and 45 days, and after 30, 45 

and 60 days from transplanting), on growth, yield, quality and 

storability of onion.  Application of potassium at rate of 100 kg/fed 

appeared the highest values of plant height at 90 days  in the 

second season,  and at 120 days in both seasons. The highest 

means of bulb diameter were obtained by K fertilizer application at 

rate of 100 kg/fed, while the lowest means were recorded by 

application of 25 kg K, at 90 and 120 days in both seasons. 

Application of 100 kg K/fed. appeared the highest means of total 

yield/fed. and exportable yield/fed., while application of 25 kg 

K/fed. appeared the lowest means, in both seasons. Application of 

K fertilizer at rate of 100 kg/fed appeared the highest means of dry 

matter% and TSS%, while using of 25 kg K/fed. recorded the 

lowest means, in both seasons. Spraying three times with micro 

nutrients appeared the highest means of average bulb weight, while 

spraying one time recorded the lowest means, in both seasons. The 

highest means of dry matter% and TSS % were obtained by 

spraying three times with micro elements, while the lowest means 

were recorded by spraying one time. The best combination 

between the two factors were achieved by application of 100 kg 

K/fed. and spraying three times with micronutrients, this 

combination produced the highest values of total yield/fed. and 

exportable yield/fed., in both seasons. 
Keywords: 

Onion – Potassium - Micronutrients. 
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INTRODUCTION 

 Onion (Allium cepa, L.) is one of the most 

important vegetable crops grown commercially in 

Egypt due to its multifarious use as local 

consumption, processing and exportation. Onion is 

widely cultivated in multifarious countries and 

considered one of the principal field crops grown 

in Egypt. Moreover, beside its importance for local 

consumption, it has great potentiality as export 

commodity to some European and Arabic markets. 

In Egypt,  onion  production  was  approximately 

3.08  million tons  produced  from  the  harvested  

area  of  87 948 ha,  in 2019 (FAOSTAT, 2020). 

During the last three years, Egypt ranked fourth of 

the main onion exporters worldwide after the 

Netherlands, India and China (FAOSTAT,2019).  

Increasing productivity of onion with good quality 

is an important target by the growers for local 

market and exportation (El-Bassiony, 2006). 

Onions are more susceptible to nutrient 

deficiencies than most crops plants because of 

their shallow and un branched root system; hence 

they require and often respond well to addition of 

fertilizers (Brewster, 1994). Potassium is an 

essential element for plant growth and 

reproduction.  Usually, it has a major role in plant 

metabolism as it activates several enzymes in plant 

metabolism (Abd El-Al et al., 2010). Potassium 

plays an important role in plant growth and 

development. It has a vital role  in  the  energy  

status  of  the  plant,  translocation  and  storage  of  

assimilates  and  maintenance  of  tissue  water 

relation.  Also  potassium  plays  a  key  role  of  

crop  quality.  It improves size of fruit and 

stimulates root growth. It  is  necessary  for  the  

translocation  of  sugars  and  formation  of 

carbohydrates (Ghoname et al., 2007). Potassium  

also  provides resistance  against  pest  and  

diseases  and  drought  as  well  as  frost  stresses  

(Marschner,  1995). Many investigations reported 

several roles of potassium plant growth, yield and 

quality in onion. Mohamed et al. (1998) reported 

that application of K levels significantly increased 

the marketable yield, average weight of single 

bulb. Kumar et al. (2001) observed that the 

increase in potassium application significantly 

increased the dry weight of tops and bulbs, bulb 

diameter and bulb yield up to 40 kg K2O /ha.   

Micronutrients are needed by the plants in minor 

quantities but    they are very important for plants, 

as they used in different metabolic processes as 

well as cellular functions within the plants. 

Micronutrients play an active role in 

photosynthesis, chlorophyll formation, enzymes 

activity, nitrogen fixation etc. (Ballabh, 2013). 

Deficiency of micronutrients during the last three 

decades has grown in both, magnitude and extent. 

This has become a major constraint to production 

and productivity of vegetables in general and 

onion in particular (Biswas, 2020). Foliar    

application    of micronutrients   during   active   

crop   growth stage was successfully used for 

correcting their deficits and improving the mineral 

status of the plants. (Kolota  and  Osinska, 2001). 

Abd El-Mawgod et al. (2005) indicated that zinc 

has positive significant effect on yield. El-mansi 

and Sharf El-dien (2005) found that foliar spray 

with copper at 100 ppm increased dry weight of 

bulb and total dry weight /plant. Kamel (2001) 

reported that foliar application of boron and zinc 

significantly affected quality parameter of onion in 

terms of total soluble solid (TSS) and pyruvic acid 

content. Dry matter content in bulb was also 

significantly increased with the application of 

boron. 

The aim of this study is to improve yield, quality 

and storability of onion bulbs by soil applying with 

potassium fertilization and foliar spraying with 

micronutrients. 

MATERIALS AND METHODS 

 This investigation was conducted at the 

experimental farm of Shandawel Agricultural 

Research Station, Agricultural Research Center 

(ARC), during the two winter seasons of 

2016/2017 and 2017/2018  to study the response of 

onion to different rates of mineral K fertilization 

and foliar spraying with chelated micro elements 

cocktail in respect to plant growth, yield and its 

components, quality and storability of onion bulbs. 

The soil of the experiment area was clay loam in 

texture. The land of the experiment was left 

uncultivated on the preceding summer in the two 

successive seasons. The mechanical and chemical 

analyses for the soil of the experimental sites 

(Table 1) were done according to the procedures 

described by Piper (1950) and Jackson (1967) at 

the Soil and Water Lab. of Agricultural Research 

Center (ARC).   
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The seeds in this experiment were sown in the 

nursery on 25 August and 3th September in the 

first and second seasons respectively, Nursery bed 

was prepared and planted with onion seeds cv. 

Giza 6 Mohassan. All the normal practices of 

onion nursery were applied as recommended. 

Seedlings were transplanted in 1st November in 

the two seasons. The experimental plot size was 

10.5 m2, it consists of six ridges, 50 cm in wide 

and 3.5 m in length. Seedlings were planted 7 cm 

apart on both sides of ridge, ridging directions was 

north-south (NS). Nitrogen at rate of 120 Kg was 

added at two equal doses in the form of 

ammonium nitrate (33.5% N), the first dose was 

applied after thirty days from planting and the 

second, one month later. Super phosphate (15.5% 

P2O5) at rate of 45 Kg/fed. was applied during 

land preparation. Potassium sulfate was applied at 

two equal amounts; the first dose was applied one 

month after transplanting and the second dose 

added two months later. The other normal 

practices of onion were applied at the 

recommended level.  The experimental design was 

split plot with three replications The main plots 

were devoted to rates of mineral potassium 

fertilizer, potassium treatments were adding of 25, 

50, 75 and 100 Kg K/fed. While, the sub plots 

were devoted to the foliar spraying with chelated 

micronutrients compound (Table, 2), 

micronutrients treatments were foliar spraying 

after 30 days from transplanting, after 30 and 45 

days from transplanting, and After 30, 45 and 60 

days from planting. 

Table (1): The mechanical and chemical 

analysis for the soil of the experimental sites. 
Determination Season 

2016/2017 2017/2018 

Mechanical  

analysis 

Textural class Clay loam Clay loam 

Chemical  

analysis 

pH 7.24 7.21 

EC 

(m.mhos/cm.) 

1.09 0.98 

Organic 

matter  % 

1.09 1.15 

Available N 

ppm 

16.00 16.05 

Available P 

ppm 

8.22 8.35 

Available K 

ppm 

246 232 

Cations  

(meq/100g) 

Ca 14.45 13.88 

Mg 6.55 6.48 

Na 3.83 3.63 

K 0.43 0.45 

HCO3 5.40 5.58 

SO4 10.02 9.85 

Cl 9.58 9.30 

Available Fe 9.71 9.59 

nutrients 

(ppm) 

Cu 0.42 0.39 

Zn 1.61 1.49 

Mn 0.97 0.97 

 

RESULTS 

 Results presented in Table (1) and Fig. (1) 

Significant differences were observed in disease 

levels Amongst the 30 Fusarium spp. isolates, 

there were 18 pathogenic isolates resulting in 

13.33–100 % percentage of infection compared 

with the control (0%), and 12 non‐ pathogenic 

isolates having no significant effect .Isolate No. 17 

caused the highest percentage of infection (100%) 

followed by isolate 9(93.33%). Isolate 26 exhibited 

the lowest percentage of infection (13.33%). The 

other tested isolates were moderately virulent.  

Table (1): Pathogenicity tests of Fusarium Spp 

isolates on Giza 6 onion cultivar under 

greenhouse conditions in 2017 / 2018 onion 

growing season. 

Isolates Fungi 
Infection 

(%) 

1 Fusarium subglutinans 0
h* 

2 Fusarium subglutinans 0
 h
 

3 Fusarium proliferatum 46.66
bc

 

4 Fusarium oxysporum 53.33
b
 

5 Fusarium proliferatum 26.66
def

 

6 Fusarium verticillioides 0
 h
 

7 Fusarium nygamai 0
 h
 

8 Fusarium semitectum 0
 h
 

9 Fusarium oxysporum 93.33
a
 

10 Fusarium oxysporum 33.33
cde

 

11 Fusarium oxysporum 40.00
bcd

 

12 Fusarium semitectum 13.33
fgh

 

13 Fusarium semitectum 0
 h
 

14 Fusarium oxysporum 26.66
def

 

15 Fusarium oxysporum 0
 h
 

16 Fusarium oxysporum 26.66
def

 

17 Fusarium oxysporum 100
a
 

18 Fusarium oxysporum 26.66
def

 

19 Fusarium oxysporum 33.33
cde

 

20 Fusarium chlamydosporum 0
 h
 

21 Fusarium verticillioides 0
 h
 

22 Fusarium oxysporum 53. 33
b
 

23 Fusarium oxysporum 26.66
def

 

24 Fusarium oxysporum 26.66
def

 

25 Fusarium incarnatum 0
 h
 

26 Fusarium verticillioides 13.33
fgh

 

27 Fusarium oxysporum 40.00
bcd
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28 Fusarium verticillioides 26.66
def

 

29 Fusarium verticillioides 20.00
efg 

30 Fusarium chlamydosporum 0
 h
 

31 Control 0
 h
 

*Means followed by the same letter are not 

significantly different according to Duncan’s 

multiple range tests at 5%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1)Pathogenicity tests of Fusarium Spp on 

Giza 6 onion cultivar under greenhouse 

conditions in 2017 / 2018 onion owing season. 

Isolation of endophytic fungi          

 Results presented in Table (2) showed that 

twenty nine endophytic fungi isolated from healthy 

allium species: onion (allium cepa), garlic (allium 

sativum L.) and leek (allium porrum) plants, 

fungal species belonging to 9 genera and 17 

species. 

Antagonistic capability of endophytic fungi 

against growth of Fusarium oxysporium in vitro 

 Twenty nine isolates of endophytic fungi 

were firstly tested for the antagonistic capability 

against Fusarium oxysporium (isolate No. 17) in 

vitro. Results presented in Table (3) and Fig.(2) 

showed that three fungal isolates exhibited 

inhibition percentages that were T. roseum caused 

the highest percentage of inhibition (58.11%) 

followed by C. globosum (44%) then S. chartarum 

(41.33%) while other tested isolates having no 

effect. 

Effect of fungal formulations on incidence of 

onion basal rot caused by F. oxysporum under 

greenhouse conditions 

 Results presented in Table (4) and Fig. (3) 

Indicate that, in general, application of all tested 

fungal formulations, individually, decreased 

significantly percentage of onion plants infection. 

The least percentage of infection was observed 

with T. roseum from 100 % to 36%. The lowest 

effect in was observed with S. chartarum 

formulation treatment. Data also indicate that there 

is no significant effect between the C. globosum 

formulation and S. chartarum formulation. 

Table (2): Entophytic fungi isolated from allium 

species 

Allium 

Species 
Isolates 

Plant 

tissue 

Allium sativum 

1 Aspergillus terreus - clove 

2 Alternaria tenuissima 
 

3 Penicillium sp 
 

4 Aspergillus terreus - 
 

5 Penicillium sp. 
 

6 Cladosporium tenussimum 
 

7 Chaetomium globosum  

8 Stachybotrys chartarum  

9 Trichothecium roseum  

10 Alternaria alternata 
 

11 Fusarium verticillioides  

Allium cepa 

12 Fusarium nygamai leaf 

13 Alternaria alternata 
 

14 Aspergillus terreus 
 

15 Aspergillus flavus 
 

16 Fusarium semitectum 
 

17 Fusarium chlamydosporum root 

18 Fusarium verticillioides 
 

19 Fusarium subglutinans 
 

20 Fusarium incarnatum  

21 Aspergillus flavus bulb 

22 Fusarium nygamai  

23 Trichothecium roseum seed 

24 Nigrospora sphaerica  

25 Alternaria alternata  

26 Aspergillus flvus  

27 Aspergillus terreus  

Allium porrum 

28 Aspergillus terreus leaf 

29 Penicillium sp  

Table (3): Antagonistic capability of endophytic 

fungi against growth of Fusarium oxysporium in 

vitro. 

Isolates  of  endophytic fungi Inhibition (%) 
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Control 00.00 

Trichothecium roseum 58.11 

Chaetomium globosum 44.00 

Stachybotrys chartarum 41.33 

Table (4): Effect of endophytic fungi 

formulations on incidence of onion basal rot 

disease under greenhouse conditions. 

Endophytic fungi formulations Infection (%) 

Chaetomium globosum 75.33
b
 

Trichothecium roseum 36
c
 

Stachybotrys chartarum 74.66
b
 

Control 100
a
 

*Bulb infection%; *Means followed by the same letter 

are not significantly different according to Duncan’s 

multiple range test at 5%.    

 

 

 

 

 

 

 

Fig. (2): Antagonistic capability of endophytic 

fungi against growth of Fusarium oxysporium in 

vitro. 

 

 

 

 

 

 

 

 

 

 

Fig (3):  Effect of endophytic fungi formulations 

on incidence of onion basal rot disease under 

greenhouse conditions. 

DISCUSSION 

 Basal rot is a highly destructive disease of 

onion (Allium cepa L.) that is caused by the fungus 

Fusarium oxysporum. f. sp. cepae (Hans.) Snyd. 

and Hans. Basal rot occurs both in the nursery and 

in the field Cramer and Christopher (2000). The 

present study also confirms that it was the 

aggressive pathogen of onion caused 

characteristics symptoms of basal rot disease. Our 

obtained results revealed that significant 

differences were observed in disease levels 

amongst the 30 Fusarium spp. isolates, there were 

18 pathogenic isolates resulting in 13.33–100 % 

percentage of infection compared with the control 

(0%) Galván et al., (2009), Bayraktar and Dolar 

(2010), Chandel and Deepika (2010) also reported 

the pathogenic nature of this pathogen. 

In vitro, the antagonistic effect of twenty nine 

endophytic fungi isolated from healthy allium 

species: onion (allium cepa), garlic (allium 

sativum L.) and leek (allium porrum) plants on the 

growth of F. oxysporum were investigated. 

Obtained Data revealed that amongst all the fungi 

isolated and identified, only three of them were 

found antagonistic activity against Fusarium 

oxysporum f. sp.cepae the causal pathogen of basal 

rot disease in onion, Similar effects were reported 

by (Wang et al., 2016; Wu et al., 2016) who 

demonstrated that several endophytic fungal 

species are now successfully tested as biocontrol 

agents against plant pathogenic fungi as well as for 

plant growth promotion. Numerous attempts were 

made to control wilt disease through biocontrol 

agents using endophytic fungi and bacteria (Aydi 

Ben Abdallah et al., 2016; Hong et al., 2007; Raza 

et al., 2017; Saravanakumar et al., 2016). 

However, our present study, along with a previous 

report supports this notion that endophytic fungi 

have the ability to control plant pathogens in in 

vitro conditions with diverse mechanisms. 

(Worapong and Strobel, 2009). From in vitro 

results the three best isolates, such as, 

Trichothecium roseum, Chaetomium globosumand 

and Stachybotrys chartarum were selected for 

greenhouse studies.  Such results are similar to 

those reported by (Poulina Moya et al. 2016) who 

found that Chaetomium globosum is a potential bio 

control agent against various seed and soil borne 

pathogens. There are many studies with promising 

results on using endophyte Chaetomium spp. as a 
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biocontrol agent. Endophytes are capable to reduce 

the host effect of fungi diseases, through secondary 

metabolites production as alkaloids. Soytong 

(1991) showed that C. globosum have been 

screened and found to control other economically 

important plant pathogens like Phytopthora 

palmivora, Phytopthora parasitica, and 

Colletotrichum gloeosporioides. 

Park et al. (2005) stated that liquid culture of C. 

globosum F0142 could suppress the development 

of disease more than 80% and can exhibit 

antifungal activity against Phytophthora infestans 

in tomato, several strains of Chaetomium spp. 

showed different in vitro and in vivo antifungal 

potencies against many phytopathogens (Vitale et 

al. 2012) While Fayyadh and Yousif (2019 ) ) 

showed that C.globosum in reducing tomato leaf 

spot disease caused by A.alternata . In this context, 

Abo-Elyousr et al (2017) pointed that T. 

harzianum isolate 3013 and Stachybotrys 

chartarum isolate 2031 could be used to control 

onion Stemphylium blight disease. 

Our results showed that formulation of 

Trichothecium roseum successfully suppressed 

basal rot disease in onion under greenhouse 

conditions  effectively reduced the basal rot 

disease up to 64 % compared to other formulations 

, these results are in agreement with those obtained 

by Zhang  et al (2010) suggest that the antifungal 

compound trichothecin contributed the principal 

antagonistic action. T. roseum can obviously 

inhibit the growth of pathogenic fungi, in this 

context; Jayaprakashvel et al (2009) showed that 

the crude metabolites of T. roseum MML003 

effectively reduced the sheath blight disease of 

rice.  

CONCLUSION 

 The evaluation of the endophytic fungi 

associated with healthy allium species: onion, 

garlic and leek plants with antifungal potential 

against F. oxysporum causing basal rot of onion 

under in vitro conditions led to the selection of 

three the most promising biocontrol agents like 

Trichothecium roseum,Chaetomium globosumand 

and Stachybotrys chartarum were found very 

effective in reducing basal rot of onion severity. 

The application of the tested powder formulation 

of fungi significantly reduced the incidence of 

basal rot on Giza 6 onion cultivars. This strategy is 

very promising as an alternative to chemical 

fungicides. 
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 العزبىالملخص 

 لاسخخذام اسخجابت البصل حخزين وقابليت وجودة إنخاجيت

 الذقيقت والمغذياث البوحاسيوم
منار على محمذ احمذ

1
ابوالمعارف محمذ الضمزانى – 

2
خالذ احمذ  – 

امين الشيخ
2

علام مزعى رفعج - 
1

 
1

يزكش انبحىث   -يعهذ بحىث انًحاصُم انحقهُت   -قسى بحىث انبصم 

 .يصز -انجُشة -انشراعُت 
2

 جايعت سىهاج. –كهُت انشراعت  –قسى انخضز 

عشنت يٍ  انفطزَاث انذاخهُت انًزتبطت باَىاع يٍ  22تى عشل 

انعائهت انبصهُت ) انبصم وانكزاث وانثىو( ووجذ اٌ ثلاثت اَىاع يٍ 

انفطزَاث نها تأثُز يضاد عهً ًَى فطز انفُىسارَىو يسبب عفٍ 

 Trichothecium roseum, Chaetomiumانقاعذة فً انبصم  

globosum, Stachybotrys chartarum ًكًا ادي  وه

يعايهت انتزبت انًهىثت بانًسبب انًزضً  بانفطزَاث انثلاثت 

انًختبزة فً صىرة يسحىق او بىدرقبم انشراعت باسبىعٍُ انً 

اَخفاض يعُىٌ فٍ حذوث يزض عفٍ انقاعذة فٍ صُف انبصم 

انعىايم انحُىَت نهحذ يٍ يزض . ًَكٍ انتىصُت باستخذاو 6جُشة 

انعفٍ انقاعذي فٍ انبصم و قذ تكىٌ هذِ الاستزاتُجُت واعذة نهغاَت 

 كاحذ انبذائم  نًبُذاث انفطزَاث انكًُُائُت.
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