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ABSTRACT 

 

Two field experiments were carried out during 2012/2013 and 2013/2014 winter seasons at the farm of the 

faculty of Agriculture, Saba Basha, Alexandria University to study the effect of spraying Molybdenum, Bio and 

Nitrogen fertilizer on seed yield and quality of sweet lupin cv. Giza 2 Each experiment  included 12 treatments 

which were the combination between two inoculation (uninoculation and inoculation), three N rates (0,15and 

25kgN/fed)and two spraying treatment with Mo(Tap water and 40ppm). Results indicated that Inoculated plants 

significantly surpassed uninoculated   ones in number of nodules/plant, plant height ,number of branches and 

pods/plant, seed yield /plant,100-seed weight and seed yield/fed .Number of seed/pod, pods weight/plant, seed N 

content %and seed protein content %were not affected by inoculation. Molybdenum application effected on all 

studied characters were significant. Adding nitrogen fertilizer to lupin plants caused an increase in all studied  

characters Nitrogen fertilizer at a rate of 25 kg N/fed increased seed yield /fed over unfertilized plants and that 

received 15 kg N/fed. Inoculation × N rate interaction had significant effect on nodules number/plant, plant 

height, seed and protein yields/fed and N uptake/fed., while number of nodules/plant and seed yield/plant were 

significantly affected by the interaction between Mo spraying and Nrates.       
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Introduction 

 

Lupin (Lupinus albus, L.) like other legumes is a good source of dietary protein content as well as it’s a 

daptation to poor soils and dry climates. It has been used as a green manure , forage and seeds for human usage 

because of its high protein content. Lupin plant is able to fix atmospheric nitrogen in the soil that increase soil 

fertility with no additional cost or effort particularly in reclaimed soils and therefore lupin appear to have useful 

effect in such areas. Inoculation of lupin seeds with rhizobium, foliar application with molybdenum and nitrogen 

fertilizer are among factors affecting considerably soil coverage. Ayisi et al.(1992) found that seed yield of 

inoculated plots increased by an average of 51%in 1988 and two to five fold in 1989 and 1990,respectively, 

compared with non-inoculated control. Yield increase were due to changes in pod number or seed weight 

depending upon the year of evaluation. Inoculation resulted in seed protein increase from 28 to 45%greater than 

non-inoculated control. Also, Hob Allah et al. (2001)reported that inoculated plants were taller with more 

branches and pods/plant, more seeds/pod and higher in seed weight than the non-inoculated plants .On the other 

hand , Larson et al. (1989)working with fall-sown white lupin found no significant difference in the yield of 

inoculated or non-inoculated plants by native Bradyrhizonium populations. 

Although lupin plant is leguminous crop , low of N fertilizer may be needed for early growth and during the 

entire growing season when symbiotic N2-fixation by rizobium is inhibited (Westerman et al.,1981 and 

Eaglesham et al.1983).In studies reviewed by Abo-Shetaia (2008)indicated that increasing nitrogen from 45 to 

75 kg N/fed increased yield attributes .However seed inoculation only and N fertilizer only or both together 

significantly increased seed yield and its components as compared to the control treatment (HobAllah and 

Kandil,2001).Increasing nitrogen from 30to 45kgN/fed increased yield attributed. Whereas, adding nitrogen 

fertilization at a rate of 45 kg N/fed increased seed yield /fed over the plants which fertilized by 30 and 60 kg 

N/fed by 190and 100kg seed/fed, respectively (Mokhatr, 2002) 

El-Karamity and Hammad (2005)stated that Mo,Bo and Zn significantly increased number and dry weight 

of root nodules as well as N-content of soybean plants. Hanna and Eisa (2006) demonstrated that molybdenum 

application to soybean increased seed yield, number of pods/plant and nitrogen in seeds. Abdel-Aziz and 

Anton(2002) found that when Mo was added alone at the rate of 30ppm faba bean growth was found to be more 

as compared with the first mixture (Fe+Zn+Mn)but less than the mixture of the four elements 

(Fe+Zn+Mn+Mo).  
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Materials and Methods 

 

Two field experiments were carried out in the farm of the faculty of Agriculture, Saba Basha, Alexandria 

University during 2012/2013 and 2013/2014 seasons to study the effect of inoculation with Bradyrhizobium 

lupinus, nitrogen fertilizer rates and spraying with molybdenum on seed yield and quality of sweet lupin 

cv.Giza2  

Each experiment included 12 treatments which were the combination of two inoculation treatments 

(uninoculated-inoculated),three levels of nitrogen fertilizer(zero-15and 25kgN/fed) and two spraying with 

molybdenum(control-40ppm as ammonium molybdate).The split plot desigen in three replication was applied 

where inoculation treatments in the main plots and subplot combinations of the N levels and spraying with 

molybdenum. The area of  sub-plot was 10.5m
2
. Calcium super phosphate (15.5%P2O5) at rate of 160kg/fed was 

added at seed bed preparation 

Seed were inoculated before planting with Bradyrhizobium lupinu produced by General Organization for 

Agriculture equalization, Ministry of Agriculture .The sowing dates was the first week of Nov. both seasons. 

Nitrogen fertilizer (as the form of urea 46% N) was applied in two equal doses at sowing and before  the first 

irrigation. Thinning was done three weeks after emergence to 2 plants /hill. Lupin plants were sprayed once with 

the aqueous solution of this molybdenum 40
th

day after sowing . 

The volume of the sprayed aqueous solution of this molybdenum was 500L/fed. 

At harvest, ten guarded plants were randomly taken from the middle ridges of each sub-plot to measure 

plant height(cm),number of nodules, branches and pods/plant, number of seeds/pod,100-seed weight (g),pods 

weight/plant(g)and seed yield/plant(g) Seed yield/fed was estimated from whole sub-plot. Total N content of 

seed was determined according to A.O.A.C (1990). Protein content was calculated by multiplying percent of N 

by6.25, Protein yield kg/fed was calculated by  multiplying Protein% in seed by seed yield/fed and N uptake 

kg/fed was calculated by  multiplying N% in seed by seed yield/fed.       

All data were statistically analyzed  according to Gomez and Gomez (1983) using the MSTAT-C statistical 

software package(Michigan State University,1983)  

Means were compared by Duncan's multiple range test (1955) 

 
Table 1: Physical and chemical soil characteristics. 

Sand % Silt % Clay % 
Soil 

texture 
pH O.M % CaCO3 % 

E.C (ds/m-

1) 

Available nutrients (ppm) 

N P K 

38 19.5 42.5 Clay 7.9 2.3 0.75 7.4 38 8.2 500 

 

Results and Discussion 

 

1-Yield and yield components:  

 

Data presented in Table (2)showed the effect of seed inoculation, nitrogen fertilizer levels and foliar 

spraying with molybdenum on yield and its components of sweet lupin. Inoculated plants significantly affected 

number of nodules/plant, plant height, number of branches and pods/plant, seed yield/plant, 100-seed weight 

and seed yield/fed .The increase in the traits is expected since inoculation led to a successful nodulation and 

consequently an active N fixation in lupin. Similar conclusion was reported by Larson et al.(1989), Hoballah et 

al. (2001)and Ayisi et al.(2005)  

Adding nitrogen fertilizer to lupin plants caused an increase in all studied traits .The data showed that 

increasing nitrogen from 0 to 25 kg N/fed increased nodules and plant height. These results may be due to that 

lupin is a leguminous crop that needs small amount of nitrogen at the first period of growth and demonstrate that 

there was a progressive and consistent increase in different components of the yield i.e. number of branches and 

pods/plant, number of seed/pod, pods weight/plant, seed yield/plant and 100-seed weight with increasing rate of 

nitrogen from 0 to 25 kg N/fed 

Adding nitrogen fertilizer caused an increase in number of branches/plant .The increase of the number of 

pods/plant may be due to nitrogen favorable on pod. However, the increase of the number of seeds/pod might 

own much to the increase in rate photosynthesis due to the increased amount of metabolites synthesized by plant 

and this in true might furnished enough food to face the requirements of greater number of seed/pod. Weight of 

100 seeds became great as result of adding 25 kg N/fed. This may be due to higher dry matter accumulation and 

partitioned to seeds associated with adding 25 kg N/fed. This is in agreement with the results obtained by 

Westerman et al. (1981); Eaglesham et al. (1983); HobAllah and Kandil (2001); Mokhtar (2002) and Abo-

Shetaia (2008)  

Molybdenum effect on all studied characters was positive and significant. Results showed that number of 

nodules/plant was increased by spraying with molybdenum . Nodulation is very important to leguminous crops 

for nitrogen fixation  
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Such results may prove the importance of Mo in inducing nodulation. Plant height, number of branches and 

pods/plant, pods weight/plant, seed yield/plant, 100-seed weight and seed yield/fed were significantly increased 

with applying Mo as foliar spray compared to (control). Such results may explain the role of Mo in stimulating 

the metabolic enzymes, especially nitrogenase which is used as a controller in N fixation process, synthesis of 

carbohydrates, proteins and growth substance in plants. These results are in a good line with those recorded by 

Marschner (1995); Abdel-Aziz and Anton (2002) El-Karamity and Hammad (2005) and Hanna and Eisa (2006). 

 
Table 2: Effect of Bradyrhizobum inoculation, nitrogen fertilizer and spraying with molybdenum on yield and its components of sweet lupin (combined 

analysis of the two seasons). 

Treatment 
Number of 

nodules/plant 

Plant height 

(cm) 
No. of branches/plant No. of pods/plant  No. of seeds/ pod 

Rhizobium inoculation:       
Non-inoculation 1.18 82.9 3.91 11.3 4.24 

Inoculated 15.82 86.6 4.29 12.6 4.34 

F test ** ** ** * n.s 
      

Nfertilizer levels(kg/fed      

Control 6.69c 78.9c 3.49b 9.5c 3.63c 

 
15 

8.61b 83.8b 4.22a 12.2b 4.41b 

 

25 
10.21a 91.5a 4.55a 14.3a 4.85a 

Molybdenum spraying 
Tap water 

7.20 83.9 3.93 11.6 
 

4.14 

Spraying 

 
9.80 85.6 4.24 12.5 4.44 

F test ** ** ** ** ** 
      

 

Table 2: cont. Effect of Bradyrhizobum inoculation, nitrogen fertilizer and spraying with molybdenum on yield and its components of sweet lupin 

(combined analysis of the two seasons). 

Treatment Pod weight/ Plant (g) Seed yield /plant(g) 100. seed weight(g) Seed yield kg/fed 

Rhizobium inoculation:      

Non-inoculation 21.45 13.76 29.75 774.3 

Inoculated 21.65 15.13 30.33 800.6 
F test n.s * * * 

     

Nfertilizer levels(kg/fed     
Control 18.34c 9.58c 22.82c 647.3c 

 

15 
22.52b 14.37b 31.9b 827.5b 

 
25 

23.76a 19.39a 35.4a 887.4a 

Molybdenum spraying 

Tap water 
21.04 13.58 29.23 779.7 

Spraying 22.05 15.31 30.85 795.2 

F test ** ** ** ** 

 

2-  Seed quality: 

 

Quality parameters of seeds (seed nitrogen, protein contents,protein yield and N uptake  )were illustrated in 

Table (3). 

These results in Table (3) observed that inoculation treatments did not affect significantly nitrogen and 

protein percentage while protein yield/fed and N uptake/fed significantly affect in inoculation. Larson et al. 

(1989) reported small increases in white lupin seed protein due to Bradyrhizobium inoculation. They found 

increases in seed crude protein of 86 to 106 g/kg in inoculated compared with non-inoculated plants. Ayisi et al. 

(2005) 

Indicated that protein yield of non-inoculation plants was never greater than that of inoculated plants. 

Nitrogen fertilizer levels significantly affected nitrogen and protein percentages in seeds of lupin, protein 

yield/fed and nitrogen uptake/fed, respectively as compared with zero level (control). Increasing protein %as a 

result of increasing Nrates may be due to the increase in the plant tissues. Similar conclusion was reported by 

Ayisi et al.(2005) in white lupin. 

Nitrogen and protein percentages in seeds of lupin, protein yield/fed and N uptake were significant affected 

by spraying with molybdenum. The increment of N and protein contents by Mo treatment may be ascribed to the 

activation in root nodules which due to Mo application and hence increasing the fixed nitrogen. Results are in 

harmony with the results obtained by - El-Karamity and Hammad (2005) and Hanna and Eisa (2006) 
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Table  3: Effect of Bradyrhizobum inoculation, nitrogen fertilizer and spraying with molybdenum on chemical analysis of seed yield of sweet lupin 

(combined analysis of the two seasons) 

Treatment Seed Ncontent% Seed protein content % Protein yield kg/fed Nuptake kg/fed 

Rhizobium inoculation:      

Non-inoculation 5.83 36.40 281.8 45.1 

Inoculated 6.16 38.5 308.2 49.3 
F test n.s n.s * * 

     

Nfertilizer levels(kg/fed     
Control 5.72b 35.8b 231.7c 37.0c 

 

15 
5.90b 36.9b 305.3b 48.8b 

- 
25 

6.46a 40.4a 358.5a 57.3a 

Molybdenum spraying 

Tap water 
5.80 36.3 283.0 45.2 

Spraying 6.25 39.1 310.9 49.7 

F test * * * * 

 

3-Interaction effect: 

 

A-Effect of bacterial inoculation× nitrogen fertilizer: 

 

All the interactions between inoculation and nitrogen fertilizer on measurements of lupin did not reach the 

5%level of significance except Number of nodules/plant, plant height, seed yield/fed, protein yield/fed and N 

uptake/ fed . 

Data indicate in Table (4) indicate that the highest plant height and seed yield/fed were obtained when 

inoculation or uninoculation at a rate 25 kgN/fed .Whereas the highest protein yield/fed and N uptake/fed were 

obtained when inoculation at a rate of 25 kg N/fed .Similar results were obtained by Ayisi et al., (2005) and 

HabAllah et al.(2001). 

 
Table 4: Interaction effect between bacterial inoculation and nitrogen rates on (combined analysis) 

Traits Non-inoculation Inoculation 

 control 15 25 control 15 25 

1-Numberof nodules/plant  0.28d 1.18d 1.55d 12.55c 15.9b 18.9a 

2-plant height(cm) 77.55d 80.3c 90.75a 80.3c 87.3b 92.2a 

3-Seed yield (kg/fed) 651.75c 784.4b 886.7a 642.9c 870.6a 888.2a 

4-protein yield (kg/fed) 229.79d 276.2c 341.7b 225.7d 331.1b 372.8a 

5-N uptake (kg/fed) 35.42d 47.7c 55.4b 37.4d 49.4c 58.7a 

  

B-Effect of N×spraying with molybdenum: 

 

Data present in Table (5) show that the effect of interaction between N rates and spraying with Mo were 

insignificant for all studied traits except seed yield/plant .The height seed/plant was obtained by applying 

nitrogen rate of 25kg N/fed under spraying with molybdenum 

 
Table 5: Interaction effect between nitrogen fertilizer rate and spraying with molybdenum on seed yield /plant (combined analysis). 

N rates kg/ fed MO treatments 
25 15 control 
18.89a 12.61c 9.25d Tap Water 
19.89a 16.16b 9.91d MO Spraying 
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