
Advances in Environmental Biology, 10(11) November 2016, Pages: 10-17 

 

AENSI Journals 

 

Advances in Environmental Biology 
 

ISSN-1995-0756      EISSN-1998-1066 

 

Journal home page: http://www.aensiweb.com/AEB/ 

 

 

Copyright © 2016 by authors and Copyright, American-Eurasian Network for Scientific Information (AENSI Publication). 

Evaluation of elemental sulphur and different 
nitrogen fertilizers on biochemical components of 
(Allium cepa L.) plant. 

 
1Qotob, A. Marwa, 2Mohammed, S. A., 2Amin, A. I., 3 Shaker G. Olfat and 1El-Masry, A.A 
 
1Soils, Water and Environ. Res. Institute, Agric. Res. Center, Giza, Egypt. 
2Biochemistry Dept., Faculty of Science, Cairo University, Egypt. 
3Biochemistry Dept., Faculty of Medicine, Cairo University, Egypt. 

 
Address For Correspondence:  
Qotob, A. Marwa, Soils, Water and Environ. Res. Institute, Agric. Res. Center, Giza, Egypt. 
 
 
This work is licensed under the Creative Commons Attribution International License (CC BY).  
http://creativecommons.org/licenses/by/4.0/ 

 
 
Received 23 August 2016; Accepted 1 November 2016; Published 20 November 2016 

 

 
ABSTRACT 
Two experimental fields were carried out on salt affected soil clay loam in texture at the agriculture research station of Tamiya, El Faiyum 
Governorate, it is a city in Middle Egypt, located 100 kilometres (62 miles) southwest of Cairo, in the Faiyum Oasis, , during two 

agricultural successive seasons, i.e.2013/14 and 2014/15 on onion plant (Allium cepa L.) (CV. Giza 20) to evaluate the effect of application 

the elemental sulphur applied at rates (Zero, 100 and 120 Kg S acre-1), inorganic nitrogen sources (ammonia gas, ammonium nitrate and 
urea) application at recommended dose 120 Kg N acre-1 and organic nitrogen source (compost) at rate 4 ton acre-1 on the biochemical 

components as well as quality and pungency of onion plant grown in salt affected soil. Results revealed that the elemental sulphur 

application at rate 100 Kg S acre-1 increased chlorophyll a, b, total chlorophyll, carotenoids and total soluble solid (TSS). Data also, showed 
that the application of elemental sulphur at rate 100 Kg S acre-1 was the best mean value of total& free amino acids, proline and total protein. 

Regard to application of inorganic nitrogen sources the ammonia gas was the best. The response was followed the descending order of: 

ammonia gas ˃ ammonium nitrate ˃ urea. Also, the application of sulphur at rate 100 Kg S acre-1accompanied with ammonia gas was the 
most effective treatment at all previous biochemical components under study of onion plants. It is worthy to mention that the responses of 

pyruvic acid (as pungency indicator) and total carbohydrates to sulphur application at rate 100 Kg Sacre-1was having the same behavior as 

mentioned before. Concerning to nitrogen role the data revealed that the response was differ according to nitrogen source applied where 
ammonia gas has the better response. 

 

KEYWORDS: Elemental sulphur, ammonia gas, ammonium nitrate, urea, compost, biochemical components, pungency and onion 

plants. 
 

INTRODUCTION 

 

Onion plants (Allium cepa L.) belong to the family of Alliaceae or Liliaceae. According to Hasegawa et al., 

[11] onion originated from central Asia, and is cultivated in many countries around the world. In terms of 

income onion is considered the second most important vegetable crop after tomato in the world [24]. Onion 

extract can be a potent cardiovascular and anticancer agent with antioxidant effect [5]. Several antioxidant 

compounds, mainly polyphenols and sulphur containing compounds have been found in onion [29]. 

Salt affected soils  are  characterized  by  the  occurrence  of appreciable amounts  of salts or/and  soluble  

sodium  (Na+)  that  have  a profound negative impact  on  chemical  and  physical  properties  of  soils  and  

plant growth [2]. Moreover, nutrient disturbances occurred under salinity reduce plant growth by affecting the 

availability, uptake and transport of nutrients. Salinity may cause nutrient deficiencies or  imbalances, due  to  

the competition of  Na+ and Cl– with nutrients such as K+, Ca+2, and NO3
-[15]. 

http://www.aensiweb.com/aeb.html
https://en.wikipedia.org/wiki/Middle_Egypt
https://en.wikipedia.org/wiki/Cairo
https://en.wikipedia.org/wiki/Faiyum_Oasis
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There are many different methods for reclaiming of saline soils such as physical amelioration (deep 

ploughing, sub-soiling, sanding, profile inversion), chemical amelioration (amending of the soil with various 

reagents e.g., gypsum, calcium chloride, limestone, sulphuric acid, sulphur, iron sulphate) as well as electro- 

reclamation [23]. 

The use of inorganic fertilizers is the application of organic soil amendment, which, according to Russel 

and Marsah, [35], is a locally available and cheaper source of maintaining soil fertility. They further reported 

that the added advantage of organic sources to poor farmers is that organic manure whether in solid or liquid 

form improve soil texture and water holding capacity; enhances microbial activity and eventually promote good 

plant growth and yield. An integrated strategy or approach in applying soil amendments may complement the 

advantages of the inorganic and organic fertilizers.  

Sulphur is an essential nutrient for growth and development of onion plant and bulb [21]. Sulphur is 

essential for building up sulphur containing amino acids and also for a good vegetative growth and bulb 

development in onion [4]. Application of sulphur to the soil has several effects; such as reducing pH, improving 

soil-water relation and increasing availability of nutrients like P, Fe, Mn and Zn [25]. The yield of onion bulbs 

was also increased by the increment of S rates 0, 20 and 80 kgha-1[10]. 

Increasing N application rates generally increased all vegetative growth parameters of the onion plant, 

according to Rizk, [33] and significantly affects the yield attributes of onion bulbs. Nitrogen and sulphur 

fertilization was found to increase nutrient availability in the soil and uptake by the plant. This may be due to 

synergistic effect and/or reduction of soil pH [27]. 

The aim of this study is to evaluate the effect of sulphur addition, fertilization of ammonia gas, ammonium 

nitrate or urea on biochemical components and the pungency of onion plants grown in salt affected soil. 

 

MATERIAL AND METHODS 

 

Field experiment was carried out on salt affected soil clay loam in texture at the farm of Tamyia, El Fayoum 

Governorate during two agricultural successive seasons, i.e. 2013/14 and 2014/15 on onion (Allium cepa) plant 

(CV. Giza 20) to investigate the effect of elemental sulfur, some sources of nitrogen and organic compost on the 

biochemical components grown in salt affected soil. The soil analysis was tabulated in Table (1). 

 

Layout of the experiment: 

The experimental area was consisted of 54 plot was an area 10.5 m2 (3 x 3.5 m) included 5 rows cultivated 

on to both sides of rows the distance between each two rows 60 cm and 10 cm between each two plants. The 

treatments were as the following:  Anhydrous ammonia gas (82%N), ammonium nitrate (33.5% N) and urea 

(46% N). 

All previous nitrogen sources were applied at the recommended rate for onion plant, where anhydrous 

ammonia gas was injected into the soil before 9 days from transplanting whereas the last two nitrogen sources 

were added after 45 and 60 days from transplanting. Potassium and phosphorus were applied during soil 

preparation at the recommended rates (i.e. 100 unit K2O acre-1 and 200 unit P2O5 acre-1 as potassium sulfate 

(48% K2O) and single super phosphate (15 % P2O5), respectively).Elemental sulfur (98 % S) was added into 

three rates (0, 100 and 120 Kgacre-1) before transplanting. The compost was applied at a rate of 4 ton acre-1. The 

source of compost was herbal plant residues. The experiments were designed as split plot with three replicates. 

The analysis of compost was illustrated in Table (2). 

 

Soil analysis: 

Soil samples were collected from a depth of 0-30 cm before transplanting of onion plants for determining 

bulk density, available water and the nutrients status, i.e. available contents of N, P, K, Fe, Mn, Zn and Cu. 

Available contents of N, P and K were determined according to [16]. However, available contents of Fe, Mn, Cu 

and Zn were extracted with DTPA according to Lindsay and Norvall [22] and measured by using the atomic 

absorption spectrophotometer. 

 

Plant analysis: 

Plant samples were collected from each plot. The chlorophyll a, b, total and carotenoids were determined in 

fresh leaves according to Nayek et al.,[28]. Bulb tissue was homogenized in a blender and centrifuged for 20 

minutes at 12000r.p.m. and 4 °C. The supernatant was analyzed for total soluble solids at 20 °C with a hand 

refractometer and expressed as Brix. The protein percentage in the bulb was estimated by using a 

spectrophotometer by following standard procedures at [1]. Additionally, total soluble carbohydrates were 

colorimetrically determined using Phenol-sulphuric acid reagent method as described by [9]. 
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Table 1: Some physical, chemical characteristics as well as fertility status of the studied soil 

Soil characteristics Value Soil characteristics Value 

Particle size distribution%:  Soluble cations (soil paste, mmolecL
-1):  

Sand 28.28 Ca2+ 18.48 

Silt 24.34 Mg2+ 5.10 

Clay 47.38 Na+ 18.13 
Textural Class C L* K+ 1.13 

Soil chemical properties:  Soluble anions (soil paste, mmolecL
-1):  

pH (1:25 soil water suspension) 8.92 CO3
2- 0.00 

CaCO3 % 1.80 HCO3
- 18.66 

Organic matter % 0.25 Cl- 10.00 

ECe (dS/m, 1:5 soil water suspension) 4.67 SO4
2- 9.30 

Soil physical properties: Available macro- and micronutrients mg kg-1 
Bulk density g cm-3 1.47 N 38.54 

ESP 16.8 P 5.20 

Total porosity gcm-3 69.75 K 435 
Soil moisture at field capacity % 9.97 Fe 3.89 

Soil moisture at wilting point % 17.18 Mn 0.89 

Available  Water % 7.21 Zn 0.48 
  Cu 0.05 

* Clay Loam 

 

Table 2: Some characteristics of the studied herbal plant residual compost. 
Organic Compost 

Available nutrients (mgkg-1) 
Characteristics Value 

pH (1:10 water suspension)  8.40 N 48.23 

Weight of 1 m3 (kg)  497 P 7.87 

Moisture content% 21.20 K 704 

EC (dS m-1, 1:10 water extract)  2.34 Fe 41.93 

CECcmolecg
-1soil 28.81 Mn 23.8 

Organic matter %  49.44 Zn  19.84 

Organic carbon % 28.8 Cu  1.41 

Total N %  1.63 B  0.25 

C/N ratio  17.7   

Total P % 0.42   

Total K % 3.07   

 

Furthermore, total and free amino acid contents of fresh onion bulb were also determined according to [26]. 

Proline in fresh bulbs was measured by ninhydrine method according to the method described by [32]. 

 

Pungency as Pyruvic acid: 

Pyruvic acid analysis was performed according to Anthon and Barrett [3] on nine bulbs.  

Finally, the obtained data of on plant characteristics were statistically analyzed according to [13]. 

 

RESULTS AND DISCUSSION 

 

As the obtained results of both successive seasons were not significantly different, their average was taken 

into consideration. 

 

I. Effect of applied sulphur, nitrogen sources and organic compost on biochemical components of onion plant at 

the maximum growth stage: 

The mean values in Table, 3 representing the responses of onion plants to the application of elemental 

sulphur rates and different sources of nitrogen at the maximum growth stage. Data indicated a relative difference 

between sulphur rate application (without, 100 and 120 Kg S acre-1), where at rate 100 Kg S acre-1showed 

slightly increased for chlorophyll a, chlorophyll b, total chlorophyll and carotenoids. These results have an 

agreement with Khan et al. [19] who reported that application of elemental sulphur at a sufficient rate improved 

the process of photosynthesis and the growth of plant through regulating nitrogen assimilation. Also, Osman and 

Raddy [30,31] stated that the enhanced effect of sulphur on plant growth due to activating the biochemical 

processes in plants such as respiration, photosynthesis and chlorophyll contents which increased yield and yield 

components. 

As well as the data in Table, 3 showed that application of ammonia gas as an inorganic nitrogen source 

gave highest values for all chlorophyll contents under study and carotenoids compared to other inorganic 

nitrogen sources as ammonium nitrate and urea this may be due to the high concentration of nitrogen where 

ammonia gas have about 82 % N while ammonium nitrate and urea have 33.5 and 46 % N, respectively. The 

order of nitrogen sources will be follow the descending order of: ammonia gas ˃ ammonium nitrate ˃ urea. 
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By taking in consideration the compost effect as an organic nitrogen source the data revealed that the 

combination between the organic nitrogen source  

 
Table 3: Biochemical components of onion plant grown on soil applied with different rates of sulphur, nitrogen sources combined with 

compost at maximum growth stage. 

Nitrogen source 
Rate of Sulphur, Kg acre-1 (S) 

Mean 
LSD at 

0.05 Without 100 120 

Chlorophyll a, g 100g-1 FW 

Ammonia gas 3.02 6.19 5.78 5.00 

N=1.2 

S=1.9 
N×S=0.9 

 

Ammonium Nitrate 2.77 5.75 4.95 4.49 

Urea 3.62 5.42 4.81 4.62 

Ammonium gas +Compost 3.36 4.41 4.89 4.22 

Ammonium Nitrate +Compost 4.06 5.18 5.22 4.82 

Urea +Compost 3.62 5.21 4.27 4.74 

Mean 3.41 5.36 4.99  

Chlorophyll b, g 100g-1 FW 

Ammonia gas 3.26 5.93 4.85 4.68 

N=0.7 
S=0.9 

N×S=1.1 

 

Ammonium Nitrate 3.91 5.22 4.45 4.53 

Urea 4.37 5.03 4.15 4.52 

Ammonium gas +Compost 3.12 5.19 4.92 4.41 

Ammonium Nitrate +Compost 3.68 5.37 4.70 4.58 

Urea + Compost 3.89 5.41 3.52 4.27 

Mean 3.71 5.36 4.43  

Chlorophyll Total, g 100g-1 FW 

Ammonia gas 6.28 12.12 10.63 9.68 

N=1.2 

S=0.7 
N×S=1.0 

 

Ammonium Nitrate 6.68 10.97 9.40 9.02 

Urea 7.99 10.45 8.96 9.13 

Ammonium gas +Compost 6.48 9.60 9.81 8.63 

Ammonium Nitrate +Compost 7.74 10.55 9.92 9.40 

Urea +Compost 7.51 10.62 7.79 8.64 

Mean 7.11 10.72 9.42  

Carotenoids, g 100g-1 FW 

Ammonia gas 0.62 0.88 0.71 0.74 

N=0.2 
S=0.4 

N×S=0.1 

 

Ammonium Nitrate 0.53 0.78 0.66 0.66 

Urea 0.54 0.73 0.62 0.63 

Ammonium gas +Compost 0.51 0.70 0.59 0.60 

Ammonium Nitrate +Compost 0.58 0.82 0.56 0.65 

Urea +Compost 0.58 0.80 0.66 0.68 

Mean 0.56 0.79 0.63  

⃰ Hectare (ha) = 2.4 acre 

(compost) and inorganic source like (ammonia gas, ammonium nitrate and urea) gave a different result such that 

obtained from fertilization by inorganic nitrogen sources sole where the results of ammonia gas decreased than 

the results of  ammonium nitrate. Consequently, the order of nitrogen sources will be followed the descending 

order of: ammonium nitrate ˃ ammonia gas ˃ urea. 

Yet, the interaction between all treatments and parameters of onion plant under study gave more or less 

value at the combination between applications of sulphur at rate 100 Kg S acre-1 with organic compost for 

ammonium nitrate or urea and combination treatment for obtaining data Table, 3 showed that ammonia gas sole 

with sulphur at rate 100 Kg S acre-1 seemed to be the superior while treatment with urea sole be inferior. 

 

II. Effect of applied sulphur, nitrogen sources and organic compost on Biochemical constituents of onion plant 

at harvest stage: 

Data in Table, 4showed the effect of application sulphur rates with different nitrogen sources combined 

with compost on biochemical constituents of onion plant at harvest stage. 

Data showed that the sulphur at rate 100 Kg S acre-1 was the best rate for total amino acids, free amino acids 

and total protein according to the mean values 0.74 % as total amino acids, 7.60 mg kg-1as free amino acids and 

27.58 % as total protein. However, data indicated that the responses of onion plant for sulphur application were 

followed the descending order 100 ˃ 120 Kg S acre-1 ˃ without sulphur. This result was in agreement with data 

obtained by Marschner, [25] who reported that the importance of sulphur application was for the synthesis of 

coenzyme A and amino acids for protein elaboration and for the formation of certain di-sulphide linkages that 

have been associated with the structural characteristics of plant protoplasm. 

It is worthy to mention that the responses of proline content to sulphur application as shown in Table, 4was 

salient where salinity stress negatively affects plant growth and photosynthetic functions of crop plants so the 

proline increased in response to NaCl stress as well as nitrogen and sulphur treatments [38]. This results were in 

agreement with Kavi-Kishoret al.[18] who stated that plants tend to accumulate large amounts of compatible 

solutes particularly proline in response to salinity stress. 
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Also, the data in Table, 4 showed a positive response to different nitrogen sources (ammonia gas, 

ammonium nitrate and urea) where the best nitrogen source was ammonia gas. Bungard et al.[6] and Rizk et al. 

[34] reported that nitrogen is a constituent of many fundamental cell components and it plays a vital role in all 

living tissues of plants. 

Regard to compost as an organic nitrogen source data revealed that the interaction between inorganic 

nitrogen source (ammonium nitrate) and organic  

 
Table 4: Biochemical constituents in onion plant grown in soil applied with different sulphur rates and nitrogen sources combined with 

compost at harvest stage. 

Nitrogen source 
Rate of Sulphur,  Kg acre-1(S) 

Mean LSD at 0.05 
Without 100 120 

Total amino acid, % 

Ammonia gas 0.46 0.82 0.68 0.65 

N=0.2 

S=0.1 

N×S=0.2 
 

Ammonium Nitrate 0.41 0.70 0.63 0.58 

Urea 0.36 0.65 0.57 0.53 

Ammonium gas +Compost 0.42 0.75 0.69 0.62 

Ammonium Nitrate +Compost 0.48 0.80 0.74 0.67 

Urea +Compost 0.43 0.72 0.67 0.61 

Mean 0.43 0.74 0.66  

Free amino acids,  mg Kg-1 

Ammonia gas 6.18 8.23 7.72 7.38 

N=1.1 

S=1.2 
N×S=0.9 

 

Ammonium Nitrate 5.42 7.79 6.82 6.70 

Urea 4.75 6.81 5.66 5.74 

Ammonium gas +Compost 5.61 7.51 7.08 6.73 

Ammonium Nitrate +Compost 6.39 8.11 7.29 7.26 

Urea + Compost 5.12 7.16 6.65 6.31 

Mean 5.58 7.60 6.88  

Proline,  mg 100gm-1 DW 

Ammonia gas 73.16 110.30 82.45 88.64 

N=2.1 

S=1.1 

N×S=3.1 
 

Ammonium Nitrate 77.34 115.90 85.27 92.84 

Urea 83.51 117.50 88.13 96.38 

Ammonium gas +Compost 68.01 98.40 74.22 80.21 

Ammonium Nitrate +Compost 65.73 102.70 76.60 81.68 

Urea +Compost 70.25 108.30 81.07 86.54 

Mean 73.00 108.85 81.29  

Total crude protein,  % 

Ammonia gas 21.25 29.56 27.81 26.21 

N=1.1 

S=2.3 

N×S=3.3 

 

Ammonium Nitrate 20.88 28.31 26.63 25.27 

Urea 19.50 24.81 23.31 22.54 

Ammonium gas +Compost 20.38 27.63 26.06 24.69 

Ammonium Nitrate +Compost 22.37 29.69 29.13 27.06 

Urea +Compost 19.94 25.50 22.44 22.63 

Mean 20.72 27.58 25.90  

⃰ Hectare (ha) = 2.4 acre 
nitrogen source (compost) was the best treatment. Also, been observed that the interaction between ammonia 

gas and compost gave less results than results givenin ammonia gas treatment only this may be due to Shaheen 

et al., [37] who reported that the interaction between organic matter and chemical nitrogen fertilizer at different 

rates have no significant response to onion growth, but, the best onion plant growth was noticed when the plant 

received the high organic matter and highest chemical nitrogen source.  

Finally, the interaction between elemental sulphur at rate 100 Kg S acre-1 with ammonium nitrate under 

compost application was the better mean value of all parameters under study (total& free amino acids, proline 

and  total crude protein) application while the treatment of sulphur at rate 100 Kg S acre-1 was the superior mean 

values and treatment with urea was inferior. 

 

III. Effect of applied sulphur, nitrogen sources and organic compost on pungency and quality of onion plant at 

harvest stage: 

In Table, 5 data showed the pungency and quality parameters of onion plant responses due to elemental 

sulphur application rates with different nitrogen sources under compost application. 

As mentioned before, the response of pungency (pyruvic acid) and bulb quality as (pyruvic acid, total 

carbohydrate and total soluble solid) of onion plant for the sulphur rates (120 Kg S acre-1) have the same 

behavior where the application sulphur rate 100 Kg S acre-1 was the most favourable treatment. Mean values of 

pyruvic acid were 4.95, 4.28 & 3.86 μmol g-1,total carbohydrates 10.3, 9.53 & 8.61 g 100gm-1 DW and total 

soluble solid 21.70, 20.50 & 18.30 ºBrix, respectively at nitrogen source without compost application. So the 

indicated data from onion plant responses due to sulphur application rates was followed the descending order 

100 ˃ 120 Kg S acre-1 ˃ without sulphur. Many studies have shown a significant effect of S nutrition on onion 

pungency [11]. Pungency in onions is derived from a number of volatile sulphur compounds. Mastication of the 
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raw bulb induces complex sensory effects which consist of the lachrymatory factor, a burning astringency on the 

tongue accompanied by the typical aroma of onion, followed later by an intensely bitter taste [11]. Also 

Khodadadi, 2012 mentioned that highest pyruvic acid content obtained when applied sulphur at rate 100 Kg S 

acre-1. 

 These compounds are produced when the onion cell is mechanically disrupted, bringing the enzyme 

alliinase into contact with the flavor precursors, S-alk(en)yl-L-cysteine sulphoxides. In addition to producing 

volatile sulphur compounds, the enzymatic breakdown of the S-alk(en)yl-L-cysteine sulphoxides also produces 

stoichiometric amounts of ammonia and pyruvic acid [36]. The amount of pyruvic acid generated enzymatically 

is a good measure of the action of alliinase on the flavor precursors and is correlated with perceived onion 

pungency. This enzymatically  

 
Table 5: Pungency (pyruvic acid) and some quality parameters of onion plant grown in soil applied with different sulphur rates and nitrogen 

sources combined with compost at harvest stage. 

Nitrogen source 
Rate of Sulphur,  Kg acre-1 (S) 

Mean 
LSD 

at 0.05 Without 100 120 

Pyruvic acid, μmol g-1 FW 

Ammonia gas 2.38 4.95 4.12 3.82 

N=1.3 
S=0.9 

N×S=0.7 

 

Ammonium Nitrate 2.26 4.28 4.00 3.51 

Urea 2.02 3.86 3.66 3.18 

Ammonium gas +Compost 2.17 4.06 3.89 3.37 

Ammonium Nitrate +Compost 2.69 4.59 4.39 3.89 

Urea +Compost 2.32 4.18 4.01 3.50 

Mean 2.31 4.32 4.01  

Total Carbohydrates content, g 100gm-1 DW 

Ammonia gas 7.89 10.30 9.62 9.27 

N=0.5 

S=0.3 
N×S=0.9 

 

Ammonium Nitrate 7.56 9.53 9.33 8.81 

Urea 6.49 8.61 8.46 7.85 

Ammonium gas +Compost 7.30 9.60 9.25 8.72 

Ammonium Nitrate +Compost 8.42 10.15 10.13 9.62 

Urea + Compost 7.06 9.12 8.97 8.38 

Mean 7.45 9.55 9.29  

Total Soluble Solids (TSS), ºBrix 

Ammonia gas 12.30 21.70 18.50 17.50 

N=1.0 
S=0.9 

N×S=0.7 

 

Ammonium Nitrate 11.40 20.50 17.80 16.57 

Urea 10.20 18.30 15.30 14.60 

Ammonium gas +Compost 11.70 19.70 16.10 15.83 

Ammonium Nitrate +Compost 13.20 22.90 20.90 19.00 

Urea +Compost 11.10 20.10 18.50 16.57 

Mean 11.65 20.53 17.85  

⃰ Hectare (ha) = 2.4 acre 

produced pyruvic acid is the commonly accepted measure of onion pungency [3]. Onions can be juiced or 

pureed, purified, and the solid matter and juice separated for subsequent analysis via spectrophotometry [36]. 

Onions with 4.5µmoles ml-1 or less of pyruvic acid are generally considered mild [8]. 

As regards to the response of onion plant to inorganic nitrogen fertilizers (ammonia gas, ammonium nitrate 

and urea), the recorded data in Table, 5 showed that there is a positive response due to different nitrogen sources 

where the mean values revealed that application of ammonia gas seemed to be better one. This result might be 

attributed to the presence of salts in the soil may indirectly affect nitrogen availability through inhibition of 

microbial nitrogen mineralization and immobilization processes and also by increasing soil pH. In salt affected 

soils, nitrogen uptake decreased due to the suppressing effect of salinity on root growth and/or inhibition of 

NO3
-uptake due to competition with Cl- during uptake [17]. 

Regard to compost as shown before data in Table, 5 revealed that there is a negative response to the 

combination between compost and ammonia gas while there is a positive response to the combination between 

compost and ammonium nitrate or urea this may be due to the results obtained by Shaheen et al.,[37] who 

reported that the interaction between organic matter and inorganic nitrogen sources at different rates have no 

significant response for onion plant growth but, the best onion plant growth was noticed when the plant received 

the highest organic matter and highest inorganic nitrogen source. 

So, data in Table, 5 indicated that the responses of onion plant for inorganic nitrogen source application 

were followed the descending order ammonia gas ˃ ammonium nitrate ˃ urea, whilefor inorganic and organic 

nitrogen sources were ammonia nitrate ˃ ammonium gas ˃ urea. 

Finally, the interaction of all three treatments (sulphur, inorganic and organic nitrogen sources),the data 

showed that sulphur application at rate 100 Kg S acre-1and ammonium nitrate accompanied with compost was 

the better interaction, while the combination between ammonia gas at 100 Kg S acre-1 was the superior and with 

urea sole was the last. 
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Conclusion: 

From the presented study, it might be concluded that the application of 100 kg S acre-1was the best 

treatment for biochemical components (chlorophyll a& b, total chlorophyll, carotenoids, total soluble solids, 

total amino acids, free amino acids, total protein, pyruvic acid (as pungency), proline content and total 

carbohydrates of onion plants (Allium cepa L. C.V. Giza 20) when accompanied with Ammonia gas as an 

inorganic nitrogen source than both of ammonia nitrate and urea as an indicator of onion quality grown in salt 

affected soil. 
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