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ABSTRACT  

This investigation was carried out at the experimental farm of Fac. Agric., 

Sohag, South Valley University during 2001/2002 and 2002/2003 winter seasons. 

This experiment aimed to investigate the efficiency of the rhizobacterin and VA-

mycorrhizae as a biofertilizers and an effective alternative for the nitrogen and 

phosphorus chemical fertilizers in onion production. The obtained data indicated 

that inoculation of onion transplants with rhizobacterin separately or combined 

with VA-mycorrhiza in the presence or absence of different doses of nitrogen 

and phosphorus chemical fertilizers significantly increased the most studied 

characters as compared to the uninoculated transplants in both seasons. However, 

the inoculation of onion transplants with dual inocula of rhizobacterin plus VA-

mycorrhizae combined with (22.5 kg N/fed. + 7.5 kg P2O5/fed.) gave the best 

results of the most studied characters i.e. plant height (cm), number of leaves, 

bulbing ratio, total bulb yield (ton/fed.), marketable yield (ton/fed.), culls yield 

ton/fed., T.S.S., nitrogen, phosphorus and potassium percentages in both seasons. 

Therefore, the use of dual inocula as biofertilizers may replace the application of 

75% of the recommended dose of nitrogen and phosphorus chemical fertilizers. 

INTRODUCTION 

Onion (Allium cepa L.) is one of the most important vegetable crops, since 

it is one of the source for hard currency, due to the early availability of the crop 

for foreign markets as well as, its higher quality compared to other onions. 

Nitrogenous chemical fertilizers are commonly added to soil to produce high 

yield of vegetable crops. Many plants consume and assimilate much amounts of 

the formed nitrate and store it in large quantities. It is well known that nitrate ion 

is an environmental pollutant because its potential role in infants 

methemoglobinemia associated with the consumption of nitrate-rich waters or 

vegetables (Alexander, 1977). The necessity of phosphorus as a plant nutrient is 

emphasized by the fact that it is an essential constituent of many organic 

components that are very important for metabolic processes, blooming and root 

development (Russell, 1950). In most soils, in spite of the considerable addition 

of phosphorus fertilizers, the available P for plants is usually low since it is 

converted to unavailable form by its reaction with the soil constituents. This 

could explained why the cultivated soils in Egypt needs high amount of mineral 

phosphorus fertilization to fulfill requirements of plants. However, the increase 

in the rate of applied phosphorus fertilizer may be at the expense of increasing 

production costs and environmental pollution (Mahmoud and Abdel-Hafez, 

1982). 



Therefore, its become essential to use the untraditional fertilizers as a 

substitute or supplement for chemical fertilizers. It is noted that bacterial 

biofertilizers play an important role in fixing the atmospheric nitrogen in many 

species of plants. Also, the symbiotic relation between higher plants and 

mycorrhiza, particularly vesicular-arbuscular mycorrhizae (VAM) fungi 

represents one of the most striking biological phenomena. Mycorrhizal symbiosis 

with onion plants has attracted more attention for many benefits, such as 

contributing some promoting substances for plant growth (GA, IAA and CKS) as 

well as enhancing uptake of phosphorus and several micronutrients, i.e. Fe, Zn, 

Mn and Cu (Lambert et al., 1979). Moreover, Ibrahim (1986) reported that 

inoculation of onion plants with mycorrhizae significantly increased plants 

growth as well as nitrogen, phosphorus, potassium, T.S.S content and total bulb 

yield. He also, mentioned that the combination between mycorrhizae and 

phosphorus levels increased plant growth very rapidly after 90 day from planting, 

nitrogen and phosphorus in mature bulbs, bulb diameter, bulb weight and T.S.S. 

Nitrogen, phosphorus and potassium markedly affected plant growth (Haggag, et 

al., 1986; Asandhi, 1989; Setty, et al.,1989; EL-Shaikh, 1995 and Rizk, 1997). 

Moreover, the yield and quality of onion bulb could be increased by increasing 

nitrogen, phosphorus and potassium fertilization levels (Villagrun and Escaff, 

1982; Haggag, et al., 1986; Sato, 1988; Setty et al., 1989; EL-Shaikh, 1995 and 

Rizk, 1997). Mandhare, et al., (1998) concluded that application of mycorrhizae 

plus azotobacter plus 50% of the recommended phosphorus rate resulted in the 

greatest root length, plant height, bulb fresh weight and phosphorus uptake. Sing 

and Mohanty, (1998) mentioned that increasing nitrogen level increased plant 

height, number of leaves/plant and bulb weight. Thilakavathy and Ramaswamy, 

(1998) found that the highest bulb yield 18.37 t/ha was obtained from 

azospirillum and phosphobacteria with (45 kg N + 45 kg P/ha) compared with 

16.59 t/ha was produced by the recommended rates of nitrogen and phosphorus 

i.e., (60 kg /N + 60 kg P/ha). Kashappanavar and Sreenivasa (2000) descided that 

the interaction between phosphorus fertilizer and inoculation with mycorrhizae 

significantly increased shoot phosphorus concentration, T.S.S., plant dry biomass 

and fresh bulb weight. Sharma et al., (2000) found that inoculation with 

mycorrhizae showed higher values for bulb diameter, shoot phosphorus content, 

shoot dry matter and bulb yield. Charron et al., (2001) showed that increasing 

phosphorus rates had a significant positive linear effect on the phosphorus tissue 

concentration of plants inoculated with vesicular arbuscular mycorrhizae but no 

effect on bulb firmness. The phosphorus tissue concentration of inoculated plants 

was significantly higher than that of non inoculated controls. The present 

investigation was designed as an attempt to replace all or part of nitrogen and 

phosphorus chemical fertilizers through using rhizobacterin and vesicular 

arbuscular mycorrhizae (V.A.M) in onion production under South Valley 

conditions. 

MATERIALS AND METHODS 

Two field experiments were conducted at the Experimental Farm of Fac. 

Agric, Sohag, South Valley University during 2001/2002 and 2002/2003 winter 



seasons to investigate the effect of inoculation with rhizobacterin, VA-

mycorrhizae separatly or combined and four levels of nitrogen and phosphorus 

fertilization on the growth and yield of onion Giza 6 (improved cultivar). 

Physical and chemical analysis of the experimental soil in the two seasons are 

presented in Table (1). 

Table (1): Chemical analysis of experimental sites in the two seasons. 

Analysis 
Texture pH 

O.M 

% 

Available nutrients (ppm) 

Seasons N P K 

2001/2002 Clay loam 7.8 1.2 16.0 14.0 210 

2002/2003 Clay loam 7.9 1.1 17.0 15.0 221 

The experimental plots were randomly assigned in a completely block 

randomized design with four replicates as follows:  

1- Uninoculated (control). 

2- Rhizobacterin (Rhizo.). 

3- Mycorrhizae (Myco.). 

4- Rhizo. + Myco. 

5- 90 kg N/fed.+30 kg P2O5/fed. (recommended doses of N and P2O5). 

6- Rhizo. + 22.5 kg N + 7.5 kg P2O5 (1/4 NP). 

7- Rhizo. + 45.0 kg N + 15.0 kg P2O5 (1/2 NP). 

8- Rhizo. + 67.5 kg N + 22.5 kg P2O5 (3/4 NP). 

9- Myco. + 22.5 kg N + 7.5 kg P2O5 (1/4 NP). 

10- Myco. + 45.0 kg N + 15.0 kg P2O5 (1/2 NP). 

11- Myco. + 67.5 kg N + 22.5 kg P2O5 (3/4 NP). 

12- Rhizo. + Myco. + 22.5 kg N + 7.5 kg P2O5 (1/4 NP). 

13- Rhizo. + Myco. + 45.0 kg N + 15.0 kg P2O5 (1/2 NP).  

14- Rhizo. + Myco. + 67.5 kg N + 22.5 kg P2O5 (3/4 NP). 

The area of each experimental unit was 3 x 4 = 12 m
2
 and contained 15 

rows 20 cm apart. 

Biofertilizer of rhizobacterin was obtained from the Microbiology Dep., 

Soil and Water Research Institute, Agric. Res. Center, Giza, Egypt. The lower 

part of onion transplants were inoculated before planting by soaking for one hour 

in the inoculation suspention. Also, uninoculated transplants are involved as a 

control. Gum arabic solution 4% was used as an adhesive material as 

recommended. Two species of endomycorrhizal fungi (Glomus fasiculatum & 

Glomus mosseae) supplied by Botamy Dep., Fac. Agric. Kafr EL-Sheikh, Tanta 

University, Egypt, were used. 

For preparing VA-mycorrhizal, inoculum fried pots of 30 cm in diameter 

were filled with autoclaved clay loam soil. The soil of each pot was inoculated 

with two species of endomycorrhizal fungi. Ten onion seedlings were 

transplanted in each pot as a host plant. At the end of the growth stage of onion, 

plants were uprooted. The soil of the used pots were mixed together and VAM 

spores counted as described by Musandu and Giller (1994). The spore count was 

found to be 120 – 140 spores/g soil. This soil containing mixture of VAM spores, 

mycelia and chopped roots. The prepared VAM inoculum was added at rate of 6 



kg of soil for each plot, which drilled in the planting rows just before planting. 

Each row received equal quantity from VA-mycorrhizal inoculum i.e. (400 gm). 

The onion transplants were planted in the 15
th

 of November in 2001/2002 and 

2002/2003 winter seasons. Transplants were planted 7.5 cm apart in the shaped 

rows. Each plot received equal number of onion transplants as well as rows. Then 

the experimental units irrigated immediately. Nitrogen fertilizer was applied in 

the form of ammonium nitrate (33.5 % N) in three equal doses at 15, 30 and 45 

days after transplanting. Whereas, the chemical phosphorus fertilizer was applied 

as one dose just before transplanting in the form of calcium superphosphate (15.5 

% P2O5). 

The potassium fertilizer was applied as recommended i.e. (50 kg 

K2O/fed.) and agricultural practices other than the forementioned treatments were 

conducted as usual in both seasons. 

Studied characteristics : 

At 90 days after transplanting, a random sample of 10 plants was taken 

from each plot to measure the following : 

1-Plant height (cm).                     2-Number of leaves / plant. 

    3-Bulbing ratio calculated as (neck diameter / bulb diameter).  

After harvesting and curing the following characters were recorded. 

   1-Total bulb yield (ton/fed.).         2-Marketable yield (ton/fed.). 

   3-Culls onion.                                4-Total soluble solids (T.S.S) 

At 90 days after transplanting, five random plants from each treatment 

were cut and oven dried at 70º and the NPK elements in the dry weight of plant 

tissues were determined according to method described by Singh (1984); John 

(1970) and Brown and Lilleland (1946), respectively. 

Data obtained during the two seasons of the study were statistically 

analysed and treatments means were compared using the Duncan’s multiple 

range test (Gomez and Gomez, 1984). 

RESULTS AND DISCUSSION 

Plant height and number of leaves / plant : 

Data presented in Table (2) revealed that inoculation of onion plants with 

VA-mycorrhizal fungi separately or combined with rhizobacterin in the presence 

or absence of different doses of chemical nitrogen and phosphorus fertilizers 

dramatically increased plant height (cm) but failed to show any significant effect 

on the number of leaves per plant from the statistical point of view in both 

seasons. In addition, inoculation with either rhizobacterin or VA-mycorrhizae led 

to significant increase in plant height (cm) as compared to uninoculated treatment 

(control). Application of nitrogen and phosphorus chemical fertilizers to 

inoculated plants with both dual inocula i.e., (rhizobacetrin + VA-mycorrhizae) 

significantly increased plant height as compared to uninoculated onion plants in 



both seasons. However, the highest values of this trait resulted from treatments of 

inoculated with dual inocula and fertilized with (22.5 kg N/fed. + 7.5 kg 

P2O5/fed.) in the two experimental seasons. Moreover, the above mentioned 

treatment surpassed the recommended dose of nitrogen and phosphorus but, the 

differences were more announced and statistically approved in the first season. 

Such result could be explained by the effect of rhizobacterin in fixing the 

atmosphric nitrogen beside to the role of VA-mycorrhizal fungi in supplying the 

growing plants with available phosphorus, some micro-nutrients and 

phytohormones (Lambert et al., 1979). This result take the same trend with those 

found by Ibrahim (1986) and Mandhare et al., (1998) who reported that 

application of mycorrhizae plus azotobacter plus 50 % of the recommended 

phosphorus rate resulted in the greatest values of the plant height. 

Bulbing ratio : 

The effect of inoculation of onion plants with either rhizobacterin or VA-

mycorrhizae or both in the presence or absence of different doses of nitrogen and 

phosphorus chemical fertilizers are showed in Table (2). Data indicated that 

inoculation with rhizobacterin or VA-mycorrhizae significantly affected this 

character in the first season only as compared to uninoculated plants. Using dual 

inocula significantly affected the bulbing ratio trait in the two experimental 

seasons as compared to uninoculated plants. In concerning to application of 

different doses of nitrogen and phosphorus to either inoculum or to both dual 

inocula significantly affected the bulbing ratio character as compared to 

uninoculated plants in the two experimental seasons. However, the best results 

were obtained from the inoculation with rhizobacterin plus VA-mycorrhizae and 

(22.5 kg N/fed. + 7.5 kg P2O5/fed.) in both seasons. Also, this treatment 

surpassed the recommended dose from nitrogen and phosphorus in both seasons, 

but the differences were more announced and statistically approved in first 

season only. 

Total bulb yield (ton/fed.) : 

Data dealing with the effect of inoculation with rhizobacterin and/or VA-

mycorrhizae solely or in combined with various levels of nitrogen and 

phosphorus on total bulb yield ton/fed. are shown in Table (3). 

Inoculation with rhizobacterin significantly increased total bulb yield 

ton/fed. in both seasons as compared to uninoculated plants (control), this result 

are in line with this reported by Thilakavathy and Ramaswamy, (1998). Also, 

inoculation with VA-mycorrhizae significantly increased this character in both 

seasons as compared to uninoculated plants, but there were no significant 

differences detected between both inoculum in both seasons. This result are in 

harmony with this found by Sharma et al., (2000). Moreover, both dual inocula 

take the same general trend in both seasons. Applying the recommended dose of 

nitrogenious and phosphorus chemical fertilizers significantly increased total 

bulb yield ton/fed. in both seasons as compared to control plants. Same general 

trend was found by Haggag et al., (1986); Sato, (1988) and Setty et al., (1989). 

However, there were no significant differences noticed in the total bulb yield 



between nitrogen and phosphorus recommended dose fertilizers and either 

inoculum or both dual inocula in both two experimental seasons. Data illustrated 

in Table (3) also, indicated that applying different levels of nitrogen and 

phosphorus to either inoculum or both dual inocula significantly increased total 

bulb yield as compared to uninoculated plants in the two experimental seasons.  

The highest values of total bulb yield were (14.20 and 13.83 ton/fed.) 

obtained when onion plants received both dual inocula plus one fourth of the 

recommended dose from nitrogen and phosphorus. Whereas, the lowest values 

were (5.37 and 5.51 ton/fed.) resulted from uninoculated plants in the two 

experimental seasons. This bemifical effect may be due to the highly nutritional 

status caused by inoculation with rhizobacterin. Also, this result could be 

explained in the light of the fact that the hyphae of VA-mycorrhizae explore 

much greater volume of soil. It can be suggested that mycorrhizal roots can 

obtained up to 60 times of the soil minerals as the amount that can be taken from 

the soil by non-mycrorrhizal roots Bieleski (1973). This results are in agreement 

with that reported by Mandhare et al., (1998); Sing and Mohanty (1998); 

Kashappanavar and Screenivasa (2000) and Sharma et al., (2000). 

Marketable yield : 

It is clear from the data presented in Table (3) that inoculation with 

rhizobacterin separately or combined with VA-mycorrhizae in the presence of 

absence of different doses of nitrogen and phosphorus chemical fertilizers 

dramatically increased the marketable yield (ton/fed.) in the two experimental 

seasons as compared to uninoculated onion plants. Moreover, data in the above 

mentioned Table clearly showed that inoculation with rhizobacterin has the 

almost similar effect as that of VA-mycorrhizae in improving this trait in both 

seasons. In addition, the dual inocula significantly increased the abovementioned 

character as compared to uninoculated plants in both seasons. Supplying different 

doses of nitrogen and phosphorus to plants received any inoculum or dual 

inocula resulted in an increase in marketable yield ton/fed. and the differences 

were statistically approved from the statistical point of view in the two 

experimental seasons. However, the highest values of this trait were obtained 

when onion plants received the dual inocula plus one fourth of nitrogen and 

phosphorus. Also, the prementioned treatment surpassed the uninoculated plants 

by 67.1 % and 65.4 % in the first and second seasons, respectively and surpassed 

the recommended dose of nitrogen and phosphorus by 5.4 % and 9.2 % in the 

first and second seasons, respectively. these results are in harmony with those 

reported by Ibrahim (1986); Sing and Mohanty (1998) and Kashappanavar and 

Screenivasa (2000). 

Culls yield (ton/fed.) : 

Data presented in Table (3) illustrated the effect of inoculation with each 

inoculum solely or inoculation with both dual inocula in the presence or absence 

different doses from nitrogen and phosphorus chemical fertilizers on the above 

mentioned trait in the two experimental seasons. It could be concluded that both 

inoculum i.e. (rhizobacterin & VA-mycorrhizae) affected culls yield 



(ton/feddan). In addition, rhizobacterin plus VA-mycorrhizae affected this trait 

but the differences were more announced statistically in the second season as 

compared to uninoculated plants. However, application nitrogen and phosphorus 

chemical fertilizers to each inoculum separately or to both dual inocula showed 

the same general trend in both seasons. These results could be explained by the 

increments in the marketable yield as previously discussed. 

Total soluble solids (T.S.S.) : 

Data in Table (3) clearly showed that inoculation of onion plants with 

rhizobacterin and/or VA-mycorrhizae was very effective in increasing total 

soluble solids in both seasons. The inoculation with rhizobacterin increased the 

values of this character as compared to uninoculated treatments in both seasons, 

but differences were more announced and statistically approved in the second 

season only. Moreover, inoculation with VA-mycorrhizae took the same general 

trend. This result in line with those found by Ibrahim (1986) and Kashappanavar 

and Screenivasa (2000). Regarding to the effect dual inocula i.e. (rhizobacterin 

plus VA-mycorrhizae) as well as the dual inocula in combined with different 

doses of nitrogen and phosphorus, we could concluded that dual inocula plus one 

fourth nitrogen and phosphorus affected this character significantly in the two 

experimental seasons. This treatment achieved values surpassed the treatments 

received the recommended dose of nitrogen and phosphorus in both seasons. 

These results are in harmony with those obtained by Ibrahim (1986) and 

Kashappanavar and Screenivasa (2000). 

Percentage of nitrogen, phosphorus and potassium : 

Data presented in Table (4) clearly showed that inoculation of onion 

transplants with rhizobacterin significantly increased percentage of nitrogen in 

both seasons as compared to the uninoculated ones. This increment might be 

attributed to the promoting effect of inoculation on the fixation of atmospheric 

nitrogen and consequently the improvement of nitrogen uptake. Also, inoculation 

with rhizobacterin significantly increased percentage of phosphorus and 

potassium in the tissue of onion plants in both seasons as compared to 

uninoculated ones. Whereas, the inoculation with VA-mycorrhizae significantly 

increased the percentage of nitrogen, phosphorus and potassium in the onion 

plants tissues. This result held good in both seasons. This increment in the 

nutrient uptake by VA-mycorrhizae might be due to the effect of endophyte 

mycellium in the soil on increasing the absorptive area of the root by exporting 

larger volume of soil than the root alone. These results are in harmony with those 

found by Lambert et al., (1979); Ibrahim (1986); Sharma et al., (2000) and 

Charron et al., (2001). Regarding to the effect of dual inocula i.e., (rhizobacterin 

plus VA-mycorrhizae) on the prementioned traits, data indicated that dual 

inocula significantly increased percentage of nitrogen, phosphorus and potassium 

in onion plants tissues as compared to uninoculated plants (control) in both 

seasons. Moreover, data in the same Table (4) indicated that the application of 

different doses of nitrogen and phosphorus to plants inoculated with both 

rhizobacterin and VA-mycorrhizae increased the previously mentioned 



characters. These results are in agreement with those found by Ibrahim (1986); 

Mandhare et al., (1998) and Kashappanavar and Screenivasa (2000). 
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 جأثير الحسميذ الحيوى والحسميذ بالنيحروجين والفوسفور علي نمو وصفات محصول البصل 

 جحث ظروف جنوب الوادى
 

 خالذ أحمذ أمين الشيخ  

 قسم البساجين ـ كلية الزراعة بسوهاج ـ جامعة جنوب الوادى 

 

 الملخص

فٗ  انٕادٖ خبيؼة خُٕة –بكهية انضساػة بسْٕبج أخشٖ ْزا انبحث فٗ انًضسػة انبحثية  

ٔلذ صًًث ْزِ انحدشبة  و( .2002/2003&  2001/2002يٕسًيٍ شحٕييٍ صساػييٍ َبخحيٍ )

سًذ  الأكًحبٔنة نبحث إيكبَية إسحخذاو انشيضٔببكحشيٍ ٔفطش انًيكٕسْيضا كبذيم فؼبل لإسحخذاو 

 انكيًيبئية فٗ إَحبج انبصم .  بجيةٔانفٕسف يةانُيحشٔخيُ

 أٔهٗ أٌ جهميح شحلات انبصم ببنشيضٔببكحشيٍ يُفشداً ػػهيٓب  انُحبئح انحٗ جى انحصٕلدنث 

لذ أػطٗ صيبد  يؼُٕية  ٖٔانفٕسفٕس ٗانُيحشٔخيُ انحسًيذيغ انًيكٕسْيضا فٗ ٔخٕد أٔ غيبة 

فٗ انًٕسًيٍ . ٔكزنك فمذ  ٔرنك نًؼظى انصفبت ٔرنك يمبسَة بشحلات انبصم انحٗ نى يحى جهميحٓب

انبصم بكلاً يٍ نمبحٗ انشيضٔببكحشيٍ ٔانًيكٕسْيضا يغ سبغ كًية  اظٓشت انُحبئح أٌ جهميح شحلات

كدى فٕسفٕس/فذاٌ(  5.2كدى َحشٔخيٍ/فذاٌ +  22.2) انسًبد انكيًبٖٔ يٍ انُيحشٔخيٍ ٔانفٕسفٕس

ٗ إسجفبع انُببت ، ػذد الأٔساق ، يؼبيم ْٔأػطٗ أفضم انُحبئح نًؼظى انصفبت يٕضغ انذساسة 

نكهٗ طٍ/فذاٌ ، انًحصٕل انمببم نهحسٕيك طٍ/فذاٌ ، يحصٕل انحبصيم ، يحصٕل الأبصبل ا

الأبصبل انُمضة طٍ/فذاٌ ، َسبة انًٕاد انصهبة انزائبة ، انُسبة انًئٕية نهُيحشٔخيٍ ٔانفٕسفٕس 

ٔانبٕجبسيٕو فٗ انًٕسًيٍ . ٔبُبءاً ػهيّ فإٌ إسحخذاو انهمبحيٍ يؼبً كسًبد حيٕٖ يًكٍ أٌ يحم يحم 

 نًٕصٗ بٓب يٍ انسًبد انكيًبٖٔ نكلاً يٍ انُيحشٔخيٍ ٔانفٕسفٕس .ثلاثة أسببع انكًية ا


