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ABSTRACT: 

Two field experiments were carried out at the Farm of Al-Zawia 

Zone – Libya in the winter seasons of 2006/2007 and 2007/2008 to study 

the effect of two micro-organisms (Rhizobium bacteria and yeast fungi) and 

nitrogen fertilization (100kg/hectare urea, 46.5%N) on plant growth, green 

pod yield and its components, quality of pods and nutritive value of pea 

seeds, cv. Master – B. The experiment was included 8 treatments, i.e., 

control, dry yeast, rhizobuim, urea, yeast + rhizobium, yeast + urea, 

rhizobuim + urea and yeast + rhizobium + urea. 

The obtained results showed that the triple treatment of dry yeast, 

rhizobium and urea fertilization, being the most effective on increased plant 

growth (plant height and number of leaves/plant), green pod yield and its 

components (and number of pods/plant ,total green pod yield per plant and 

per hectare), quality of pods (pod length and number of seeds per pod) and 

the nutritive value of pea seeds ( P and K - contents of seeds). In addition, 

there are no significant differences between the treatment of rhizobium + 

urea and dry yeast + rhizobium on average pod weight in the two growing 

seasons of study and on pod diameter in the first season only. In most cases, 

the triple treatment was the best on the most of studied characters, followed 

in descending order by rhizobium + urea and dry yeast + rhizobium. The 

lowest values of all studied characters was obtained by the control 

treatment. 

Conclusively, it could be concluded that the best treatments for 

high pea plant growth , green pod yield and its components , quality of 

pods and chemical contents of seeds ( nutritive value) were yeast + 

Rhizobium + urea , followed by Rhizobium + urea , and yeast + 

Rhizobium. 
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INTRODUCTION 

Pea is a vegetable crop grown in winter as a source of protein for human 

race. Therefore, many efforts were done towards improving their growth, yield 

and it's components as well as quality of seeds, through using microorganisms 

(rhizobium and yeast) and minimizing nitrogen fertilization.  

Rhizobium bacteria plays an important role in atmospheric nitrogen 

fixation and increasing soil fertility (Subba Rao,1986). Rhizobium inoculation 

treatment increased pea growth, nutrients content, yield and its components as 

well as quality of seeds (Hassan et al., 1993; Abou El-Salehein and Nasr, 1994; 

Gewailly et al., 1996 and Arisha et al., 1998 on pea, and Marghany, 1999 on 

snap bean as well as, Abd El-Fattah and Arisha, 2000 on common bean). 

Some investigations studied the application of yeast to leguminous seeds, 

they showed that yeast increased plant growth, chemical composition, green pod 

yield and its components as well as quality of seeds (Mohamed et al., 1999 and 

Abou El- Salehein et al., 2004 on pea and Fathy and Farid, 1996 on common 

bean).Moreover, Many investigators illustrated that application of nitrogen 

fertilizer to leguminous increased plant growth, chemical composition, green pod 

yield and its components as well as seed quality (El- Beheidi et al., 1984; El- 

Ghamriny and Arisha, 1992 and Guirgis, 1996 on pea and Salem and Ismail, 

1992 on beans). Moreover, many investigators demonstrated that rhizobium X 

N-fertilization increased most of aforementioned  parameters of leguminous 

plants  (Abou El-Salehein and Naser, 1994 and Abdalla et al., 2000 on peas; 

Hassan et al., 1989 on cowpea and El-Oksh et al., 1991 on common bean). 

Therefore, this study was performed to study the response of pea plants to 

Rhizobium, dry yeast and/or urea fertilization on growth and green pod yield and 

its components aiming to minimize  nitrogen fertilization to decrease pollution.  
 

MATERIALS AND METHODS 

 

Two field experiments were done during 2006 and 2007 winter growing 

seasons at El-Zawia Zone, Libya, to study the effect of some micro-organisms on 

growth, green pod yield and its components as well as quality of pea seeds 

cv.Master-B.  Sowing of seeds took place on 2
nd

 and 1
st
 of November in 2006 

and 2007 seasons, respectively. Seeds were inoculated at sowing with Rhizobium 

or dry yeast.  

The soil of the experimental field was clay loam in texture. The physical 

and chemical properties of the soil are shown in Table 1. 
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Table 1.  Physical and chemical properties of the experimental  soil. 

Characters  Values  

Available nitrogen  88 ppm 

Available potassium  115 ppm 

pH  7.6  

Organic matter  0.08 % 

CEC(cation exchangeable capacity) 19.0 (meq/100g.soil) 

 

This experiment included 8 treatments as follows: 

1. Control , where seeds were not inoculated with rhizobium or dry yeast and  

plants were not fertilized with N-fertilization. 

2. Dry yeast. 

3. Rhizobium. 

4. Urea. 

5. Dry yeast + Rhizobium  

6. Dry yeast + urea . 

      7. Rhizobium + urea . 

      8. Dry yeast + Rhizobium + urea . 

The treatments were arranged in a randomized complete block design 

(RCBD) with three replicates. The plot area was 8.4 with four ridges 

(3.5m.in length and 0.6m in width). One ridge was left between each two plots as 

a guarded ridge. Wetted seeds were sown 15cm apart in hills on the two sides of 

ridge in the moderately moist soil. Nitrogen was applied in the form of urea 

(46.5%).  

The experiment was received 100kg/hectare urea (46.5%N) at two equal 

portions, the first was added during sowing of seeds and the second was added 

after 21 days from sowing. Moreover, 100kg/hectare calcium superphosphate 

(15.5%P2O5) and 50kg/hectare potassium sulphate (48% K2O), were added at 

two equal portions ,15and 30 days from sowing. 

The normal cultural treatments of growing pea were practiced as usually 

followed in the commercial production of green pea pods at Libyan soil 

condition. Data collected on this experiment were recorded as follows :  
 

a. Plant growth measurements : 

A random sample of 10 plants from each experimental plot were taken 

after 50 days from planting ( at full blooming stage ) in both growing seasons and 

plant height(cm) and number of leaves per plant were recorded. 
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b. Green pods yield and its components : 

Weight and number of all harvested pods through out harvesting  seasons, 

were recorded, and  number of pods per plant ,average pod weight (g.), total 

green pod yield per plant (g.) and total green pod yield per hectare (ton) were 

calculated. 
 

c. Quality of pods : 

 At the second harvesting time (mid. season), a representative sample of 20 

pods from every treatment in all replicates were randomly taken and pod length 

(cm), pod diameter(cm) and average number of seeds per pod were recorded. 
 

d. Seed chemical contents (the nutritive value) : 

 NPK contents in seeds were determined at the same time of measurements 

of quality of pods as follows: 

 1. Total nitrogen: it was determined as the method described by Kock and Mc 

Meekin (1924). 

 2. Phosphorus: it was determined colorimetrically as Troug and Mayers (1939) 

method. 

  3..Potassium: it was determined by flame photometer according  to Jackson 

(1967). 
 

Statistical analysis :                                          
The obtained data were statistically analyzed according to Snedecor and 

Cochran (1980). Means separation was done by Duncan
’
s multiple range test 

(Duncan, 1958). 

 

RESULTS AND DISCUSSION 

  

a- Vegetative growth: 

Data in Table (2) indicate that micro-organisms and urea fertilization 

significantly increased vegetative growth of peas,i.e. plant height, number of 

leaves per plant and number of pods per plant.  

The treatment of two micro-organisms and urea fertilization (dry yeast + 

Rhizobium + urea), being the most effective in both growing seasons, following 

with Rhizobium + urea and dry yeast + Rhizobium. The lowest values of growth 

characters were obtained as a result of control treatment.  
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Table 2.  Effect of dry yeast,  rhizobium,  urea  and  their  interactions on    

                plant growth of peas during 2006/2007 and 2007/2008 seasons. 

 

Treatments 

 

Plant height  

(cm) 

No. of leaves / plant 

2006/2007 2007/2008 2006/2007 2007/2008 

Control 55.67g 56.40h 23.07h 23.87h 

Dry yeast 60.47e 61.40f 27.33f 28.27f 

Rhizobium 65.53d 65.70d 35.57d 35.37d 

Urea 58.47f 58.13g 25.83g 26.57g 

Yeast + Rhizobuim 70.40c 71.30c 37.40c 37.07c 

Yeast + urea 61.50e 62.47e 32.57e 31.53e 

Rhizobium + urea 75.89b 74.47b 40.40b 39.33b 

Yeast + Rhizobium + 

urea 

79.20a 78.90a 43.60a 42.70a 

Values which are indicated with similar alphabetical letters do not   differs significantly 

according  the Duncan’s Multiple Range Test at 5 % level of  significance. 

 

 

Yeast is a natural source of many growth substances, nutritional elements 

and organic compounds which enhancing the biosynthesis processes in plant 

(Nagodawithana, 1991). 

In addition, Rhizobium bacteria fixed atmospheric nitrogen and encourage 

plant growth and building the cells (Pacovesky et al., 1991). Moreover, nitrogen 

plays an important role in metabolism of plant growth  through increasing dry 

matter content of leaves due to increasing their numbers. Leaves could be 

considered as a metabolic center of the plant efficiency in producing metabolites , 

consequently , N-increased the capacity of the plant in building metabolites ( 

Bakry et al.,1984). 

These results coincide with those obtained by (Arisha et al., 1998 on peas 

and Abd El-Fattah and Arisha , 2000 on common bean , regarding Rhizobium, 
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Mohamed et al., 1999 and Abou El-Salehein et al., 2004 on peas and Fathy and 

Farid , 1996 on common bean, respecting yeast, El-Ghamriny and Arisha , 1992 

and Guirgis, 1999 on peas and Salem and Ismail, 1992 on beans, regarding N-

fertilization and Abou El-Salehein and Naser , 1994 and Abdalla et al ., 2000 on 

peas respecting Rhizobium + N-fertilization). 
  

b- Green pod yield and its components : 

Data presented in Table (3) indicated that the micro-organisms (yeast + 

Rhizobium) with N-fertilization (yeast + Rhizobium + urea) resulted in the 

heaviest green pod yield of pea and its components compared with the other 

treatments followed by Rhizobium + urea and yeast + rhizobium. 

 There are no differences between the treatment of  Rhizobium + urea or 

yeast + Rhizobium on average pod weight in both growing seasons. In addition, 

the lowest values were recorded from control treatment.  

The increase in total green pod yield of pea, i.e. weight of pod , green pods 

yield per plant and per hectare, as a result of yeast + rhizobium + urea to pea 

plant might be attributed to the increase in the vegetative growth of plants    

(Table 3 ).  

These results are in agreement with those reporded by (Hassan et al., 

1993; Abou El-Salehein and Naser, 1994; Gewailly et al., 1996 and Arisha et al., 

1998 on peas and Merghany, 1999 on snap bean, as well as, Abd El-Fattah and 

Arisha, 2000 on common bean regarding Rhizobium, Mohamed et al., 1999 and 

Abou El-Salehein et al., 2004 on peas and Fathy and Farid , 1996 on common 

bean respecting yeast, El- Mansi et  al., 1984; El- Ghamriny and Arisha, 1992 ; 

Abou El- Salhein and Naser, 1994 and Guirgis, 1999 on peas and Salem and 

Ismail, 1992 on beans regarding N-fertilization and  Abou El-Salehain and 

Naser, 1994 and Abdalla et al., 2000 on peas and Hassan et al , 1989 on cowpea 

and El- Oksh et al ., 1991 on common bean with regard to Rhizobium + N-

fertilization. 
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c- Quality of pods :  

Data presented in Table (4) show that application of yaest + rhizobium + 

urea increased the quality of pea pods , i.e. pod length and number of seeds per 

pod compared with other studied treatments in both growing seasons. There is no 

deferent between the treatment of yeast + rhizobium + urea or the treatment of 

rhizobium + urea on pod diameter of pea in both growing seasons. Obtained data 

are coincided with those of Abou El-Salehein et al.( 2004); Arisha et al .(1998) 

and El- Ghamriny and Arisha (1992) , respectively. 
 

d- Chemical composition in seed ( nutritive value) :  

Data in Table (5) show clearly that all used treatments had a marked effect 

on chemical content of pea seeds, compared with the control treatment. The 

highest values of P and K were obtained by application of yeast + rhizobium + 

urea followed by Rhizobium + urea respecting P only and Rhizobium + urea or 

yeast + Rhizobium regarding K, in both growing seasons. On the other hand , the 

highest value of N-content in first season was obtained by application of 

Rhizobium only, followed by triple treatment or both Rhizobium and urea or 

yeast , and in the second seasons , by application of yeast + Rhizobium + urea , 

followed by Rhizobium + urea or yeast + Rhizobium. The results are agree with 

those reported by Mohamed et al.(1999) who used yeast , El- Ghamriny and 

Arisha (1992) with Rhizobium and El-Beheidi et al. (1984) with N- fertilization. 

Conclusively, it could be concluded that the best treatments for high pea 

plant growth , green pod yield and its components , quality of pods and chemical 

contents of seeds ( nutritive value) were yeast + Rhizobium + urea , followed by 

Rhizobium + urea and yeast + Rhizobium. 
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تأثير بعض انكائنات اندقيقة وانتسميد اننتروجيني عهي اننمو، 

 انمحصول  وجودته ننباتات  انبسهة

 
 عصاو حسين أبوانصانحين*،أحمد أسماعيم شرف**،وفاء عادل فكري*

 .يصش -انضلاصٚك -خايعح انضلاصٚك -الإَراخٛحيعٓذ انكفاٚح  -انُثاذٙ الإَراجلسى  *

 –الأسكُذسٚح خايعح  -انشاطثٙ –انضساعح كهٛح  - ٔانًٛاِعهٕو الأساضٙ **لسى 

 يصش. -الأسكُذسٚح

 

فٙ أحذ٘  6002/6002،6002/6002 يٕسًٙ شراءفٙ  أخشٚد ذدشتح حمهٛح 

نٛثٛا نذساسح ذأثٛش أثُاٌ يٍ انكائُاخ انحٛح انذلٛمح )تكرٛشٚا –يضاسع يذُٚح انضأٚح 

 52.4ى / ْكراس ،ٕٚسٚا،كد 000انشٚضٔتٕٛو ٔفطش انخًٛشج (ٔانرسًٛذ انُٛرشٔخُٛٙ )

% َٛرشٔخٍٛ( عهٙ ًَٕ انُثاخ،يحصٕل انمشٌٔ انخضشاء ٔيكَٕاذّ ، خٕدج انمشٌٔ 

 ب . 0-ٔانمًٛح انغزائٛح نهثزٔس صُف ياسرش 

يعايلاخ ْٗ انًماسَح، انخًٛشج اندافح، انشٚضٔتٕٛو، انٕٛسٚا،  2انردشتح عهٗ اشرًهد 

ا، انخًٛشج+ ٚضٔتٕٛو+ انٕٛسٚانخًٛشج+ انٕٛسٚا، انش انخًٛشج + انشٚضٔتٕٛو،

 انشٚضٔتٕٛو + انٕٛسٚا.

أضحد انُرائح انًرحصم عهٛٓا أٌ انًعايهح انثلاثٛح نهخًٛشج اندافح ٔ انشٚضٔتٕٛو 

،( الأٔساقانُثاخ ،عذد  اسذفاعٔانرسًٛذ تانٕٛسٚا ،كاَد الاكثش فعانٛح فٗ صٚادج انًُٕ )

يحصٕل انمشٌٔ انخضشاء عذد انمشٌٔ/َثاخ ،،يحصٕل انمشٌٔ انخضشاء ٔيكَٕاذّ )

انكهٛح / َثاخ ،يحصٕل انمشٌٔ انخضشاء/ْكراس ( ،خٕدج انمشٌٔ )طٕل انمشٌ ٔعذد 

  ٕٛو(.انفٕسفٕس ٔانثٕذاس انثزٔسيٍ يحرٕٖانمشٌ( ٔانمًٛح انغزائٛح نهثزٔس )انثزٔس فٗ 

+انٕٛسٚا ٔ اضافح انٗ رنك ،لإٚخذ اخرلافاخ يعُٕٚح تٍٛ انًعايهرٍٛ انشٚضٔتٕٛو 

انذساسح  يٕسًٙكلا  فًٙرٕسظ ٔصٌ انمشٌٔ ن تانُسثحانخًٛشج اندافح + انشٚضٔتٕٛو 

 .صفح لطش انمشٌن تانُسثح،ٔفٗ انًٕسى الأل فمظ 

يعظى انحالاخ كاَد انًعايهح الأنٗ ْٗ انًعايهح انثلاثٛح انرٗ اثشخ عهٗ انصفاخ 

ًٛشج اندافح + انشٚضٔتٕٛو ،عهٗ انًذسٔسح ٚهٛٓا فٗ رنك انشٚضٔتٕٛو +انٕٛسٚا ثى انخ

 نهصفاخ انًذسٔسح. تانُسثح ألم انمٛى  انًماسَح أعطد يعايهح انرشذٛة.


