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ABSTRACT  
 

Field experiment was carried out at the experimental Station Farm of National Research Centre, 
Al-Nubaria District, Al Behaira Governorate, Egypt during the winter season of 2015/2016, to study 
the effect of foliar application of tryptophan and yeast on yield, yield attributes and grain quality 
characters of wheat plants grown under newly reclaimed soil. The obtained results show that either 
tryptophan or yeast greatly increased spike length, grains weight/spike as well as straw, grain and 
biological yield/faddan at both levels of each. The highest values of yield as well as chemical 
constituents of wheat grains were obtained by foliar spraying with 5 g/ liter of yeast as compared with 
other treatments. 
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Introduction 

Wheat is considered as the major cereal crop in the world, it enjoys a privileged position 
amongst food grain crops in the world in general and particularly in Egypt. Wheat (Triticum aestivum 
L.) is the most important food crop in Egypt. High production of wheat is the ultimate goal need to 
meet the increasing population and growing demand for food. There are many factors determining 
productivity of wheat, among these factors soil fertility status. Sandy soils are deficient in plant 
nutrient substance and low nutrients availability (Masoud et al., 2012). Such effect can be replenished 
by the application of biologically active substances and plant growth promoting rhizobacteria, in 
addition to other field practices. 

In plants, amino acids fulfill a wide variety of functions. Their common role is to serve as 
building blocks of proteins, which exert manifold functions in plant metabolism, and as metabolites 
and precursors involved in plant defense, vitamin, nucleotide and hormone biosynthesis, and as 
precursors of a huge variety of secondary metabolites The use of amino acids tryptophan as a 
precursor of plant growth promoters is one approach to increase plant growth and productivity under 
newly reclaimed soil (Buchanan et al., 2000 and Rai, 2002). L-Tryptophan is common precursor of 
plant hormone auxin. L-tryptophan is a known physiological precursor of indole acetic acid and its 
application at appropriate concentrations could have a positive effect on plant growth because of slow 
and gradually continuous release of indole acetic acid from L-tryptophan (Zahir et al., 2000). L-
tryptophan is an amazing amino acid. It may act as an osmolyte, ion transport regulator, modulates 
stomatal opening and its pathway plays a defensive role in plants (Hussein et al., 2014). 

Yeast is considered as a new promising plant growth promoting for different crops. Yeast  
extract  is a natural source of many  growth  substances (thiamine,  riboflavin,  niacin, pyridoxine  and 
vitamins  B1, B2, B3 and  B12), cytokinins  and  many  of the  nutrient  elements as well as organic 
compounds i.e., protein,  carbohydrates, nucleic acid and  lipids (Barnett et al., 1990).   Recently, it 
became a positive alternative to chemical fertilizers safely used for human, animal and environment 
(Omran, 2000). A growing number of studies indicate that plant root growth may be directly or 
indirectly enhanced by yeasts in the rhizosphere (Nassar et al., 2005; El-Tarabily and 
Sivasithamparam, 2006; Cloete et al., 2009).  Mohamed (2005) also found that  active dry  yeast  as  
foliar  application  had   a  beneficial  effect  on growth,  yield and  chemical constituents  of plants.   
From the aforementioned results ,this  study  was  carried out to study  the effect of foliar application 
of tryptophan and  yeast on  the  yield,  yield component  and  grain  quality  of  wheat  under  newly 
reclaimed soil. 
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Materials and Methods 
 

Field experiment was carried out at the Agricultural Production and Research Station, National 
Research Centre, Nubaria Province, Behaira Governorate, Egypt, during the winter season of  
2015/2016 to study the effect of foliar spraying of tryptophan and yeast at different concentration  on  
growth  and  yield  of  wheat  plants. This experiment include five treatments in three replicates which 
were control (without tryptophan and yeast), foliar spraying with tryptophan at two levels (50 mg/ 
litre and 100 mg /litre ), and yeast at  (5 g/ litre  and 10 g/ litre). 

On 15th November Wheat variety Sakha 93 was sown in sandy soil. The physical and chemical 
properties of the experimental area was carried out by the method described by Jackson (1973). 
(Table 1). 
 
Table 1: Mechanical and chemical analyses of the experimental soil (2015/2016) 

Mechanical analysis  
Sand % 92.3 
Silt % 3.1 
Clay % 4.6 
Chemical analysis  
CaCO 1.3 
EC. mmhos/cm2 0.3 
Organic matter 0.3 
pH 7.4 
Soluble N% 8.0 
Available P (ppm) 3.0 
Available K (ppm) 19.8 

 
Two concentrations of tryptophan (50 and 100 mg) as well as (5 and 10 g/liter) of yeast extract 

were added twice to the plants as foliar spray. Control plants sprayed with water. First spray was 
carried out at vegetative stage (35 days after sowing) the spray volume was 200 liter per feddan, and 
the second spray was seven days later. 

At harvest  time one  square meter  was taken at random from  each  plot  from  the  three  
replicates  to  determine  plant  height, spike length, spike weight/spike, grains weight/ spike,  number  
of tillers/m2, dry weight of spikes g/ m2, grains weight g/ m2 as well as grain, straw and biological 
yields ton/fed. Representative  samples  from  grains was  taken  to  determine  the  following  nutrient  
constituents  N, P, K, Fe, Ca, Mg and  Zn. Macro  and micronutrients were extracted using the dry ash 
digestion method 0f Chapman and Pratt (1961).  

Total nitrogen content was determined using the method described by A.O.A.C., (1985).  
Phosphorus was determined calorimetrically according to the method described by Jackson (1973). 
Micro nutrients and Mg was measured using Atomic Absorption  Spectrophotometer  (PerkinElmer  
100 B). Potassium  and calcium  were measured  in the digested suspension using the Flame 
photometer, (Eppendorof, DR Lang) according to the methods described  by Chapman and Pratt 
(1961).  

The normal agriculture practices of growing wheat were practiced till harvest as recommended. 
The experimental design was randomized complete block design with three replicates. The results 
were submitted to analysis of variance according to Snedecor and Cochran (1982).  Differences 
among treatment means were determined using the LSD test at a significance level of 0.05.  

  
Results and Discussion 
 
Effect of foliar application with tryptophan and yeast on yield characters: 
 
Plant height:   
 

The data obtained in Table (2) showed that foliar application with either tryptophan or  yeast at 
both concentrations increased plant height of wheat plants as compared with control. The same table 
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also show that the effect of both tryptophan and yeast was more pronounced at the higher level of 
application (100 mg / litre and 10 g) respectively. Also, means comparison showed the highest 
parameter was achieved by foliar application of yeast at level of 10 g/ litre. The effect of tryptophan 
confirmed by Zahir et al. (2007); Rizwan et al. (2008); El-Hosary et al. (2013) and Hassan  and Bone, 
2015 who reported that tryptophan addition increased plant height by 4% and 9% in field and pots 
grown plants respectively. The evidenced increase in plant height in the presence of tryptophan may 
be attributed to the enhanced IAA availability, which induce cell division and cell elongation. The 
readily available tryptophan in treated plants is converted into IAA, thereby improving plant height as 
indicated by Mohite, (2013). Regarding the yeast effect on plant height, similar results obtained by El-
Hosary et al (2013). In this respect, (Barnett et al., 1990) documented that yeast enhanced cell 
division and nutritional status resulting in increasing stem elongation. 

 
Number of tillers: 
 

The Data presented in Table (2) indicated that either tryptophan or yeast at both levels clearly 
increased number of tillers per m2 as compared with untreated plants. However, the data shown in 
Table (2) indicated that there is no significant effect was recorded between treatments. Similar results 
obtained  by  Arshad et al. (2004 ), Rizwan et al. (2007); El-Hosary et al. (2013) and  Hassan and 
Bano (2015) who reported that enriched compost  with L-TRP  significantly increased number of 
tillers  of wheat than control. In this respect, El Hosary  et al. (2013) added that the highest number of 
tillers per plant was obtained by using tryptophan at concentration of 50 mgl. The positive effect of 
yeast also confirmed by Ahmed et al. (2011), El-Hosary et al. (2013) and Mahmoud and Almaroai 
(2016) who reported that foliar spraying with yeast was effective treatment in increasing number of 
tillers / m2. 
 
Table 2: Effect of foliar application of tryptophan and yeast on the yield of wheat plants. 
Treatment  
  

Plant height 
cm 

Spike length 
cm/spike 

Spikes weight 
g/ spike 

Grains weight 
g/spike 

Tillers No. 
No/m2 

Control 84.30 8.92 2.32 1.59 501.33 
Trypt. 50 mg/liter   88.87 10.70 2.72 2.15 549.33 
Trypt. 100 mg/liter   91.77 11.17 3.58 2.37 556.00 
Yeast  5 g/liter 90.00 10.39 3.74 2.47 570.67 
Yeast  10 g/liter 93.77 10.50 3.01 2.42 597.33 
LSD 5% 9.07 0.94 0.39 0.49 104.16 
Treatment  
  

Spikes weight 
g/m2 

Grain weight 
g/m2 

Grain yield 
Kg/ Fad. 

Straw yield 
Kg/ Fad. 

Biological yield 
Kg/Fad 

Control 1375.36 741.33 3113.60 4352.10 5388.31 
Trypt. 50 mg/liter   1376.05 897.60 3769.92 5107.31 6323.34 
Trypt. 100 mg/liter   1588.09 932.11 3914.85 5587.01 6917.25 
Yeast  5 g/liter 1676.32 1077.76 4526.59 6331.81 8006.05 
Yeast  10 g/liter 1632.75 1035.20 4347.96 6294.85 7793.62 
LSD 5% 244.13 138.60 582.04 1226.95 1413.06 

 
Spikes characters:  
 

The data presented in Table (2) showed that, foliar spraying of tryptophan and yeast on spikes 
length was significant at both level of each as compared with control plants but no difference 
observed between concentrations. The comparison of the mean values of spike length also showed  
that application of tryptophan at concentration of 100 mg has the highest record ( 11.17 cm.) and 
control treatment had the lowest spike length  (8.92 cm). However, the difference between tryptophan 
and yeast levels was not significant. In this respect Khatid et al. (1999 ) reported that both levels of L-
TRP (10G3 and 10G4 M) produced statistically  similar  results  for  spike length . The promoting 
effect of tryptophan on spikes length indicated by El –Hosary et al. (2013) and Hassan and Bano 
(2015) who revealed that addition of tryptophan increased 10-14% higher spike length over control 
both in pots and field grown plants. 
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 Regarding the enhanced effect of yeast on spikes length EL-Bassiouny (2005) documented that 
foliar application of both concentrations of   yeast resulted in significant increases in spike length . In 
this respect Zaki et al. (2007) also indicated that inoculation with yeast produced significant 
increment in all growth characters.    

 Concerning spike weight / spike as well as weight/ m2 similar trend was also observed with 
tryptophan and yeast i.e both treatment has significant promoting effect on spike weight as compared 
with the control (Table 2).  The highest weight / spike  (3.74 g) and per m2 (1676.32g) recorded by 
wheat plants sprayed with yeast with concentration of 5 g/litre. The same findings obtained by Zahir 
et al. (2007) and El Hosary et al. (2013); El- Kholly et al. (2007); Zaki et al. (2007) and  Ahmed et al 
(2011) also revealed that high weight of spikes weight obtained by foliar application of yeast 
compared with untreated plants (control).   

Regarding the effect of either tryptophan or yeast on grains weight per spike was significant at 
both studied levels of each as compared with control plants. The comparison of the mean values for 
grain weight per spike for wheat showed that application of yeast at the level of  (5 g/ liter) had the  
highest record (2.47 g )  and  the  lowest grains  weight per  spike  ( 1.59 g ) for control plants  . The 
enhanced  effect of tryptophan  on such criteria confirmed by the finding obtained by EL-Bassiouny 
(2005) and El Hosary et al (2013) .In this respect, Hassan and Bano (2015) also  reported that weight 
of grains per spike positively affected by, tryptophan treatment. The promoting effect of yeast also 
documented by EL-Bassiouny (2005) and Hammad (2008). Recently, Salwa and Osama (2014) 
revealed that foliar spraying  wheat  plants   with  yeast  in both concentrations (3 and 6 g/L)  
significantly  increased  grains  weight/spike  They also added that in general,  application of yeast at 
6g/liter greatly increased most growth characters of wheat plants compared to control through its 
effect on producing growth promoting substances (El-Kholy et al., 2007). 
 
Effect of foliar application with tryptphan and yeast on yield: 
 
Grain yield:  
 

The data presented in Table (2) clearly show that foliar application with tryptophan at both 
concentration greatly increased grain yield per m2 as well as grain yield per faddan .These results 
were in harmony with those obtained by Zahir et al. (2000) ; EL-Bassiouny (2005) and Rizwan et al. 
(2007). Recently, El Hosary et al.  (2013) ; Orabi et al. (2014) and Hassan and Bano(2015) added that 
addition of tryptophan increased 10% seed weight both in pots and field. The increase in grain yield 
might be attributed to increase level of N, P and K in the presence of organic substance and 
tryptophan (Shaharoona et al., 2008). Such promoting effect of tryptophan may be also attributed to 
the effect of tryptophan on stimulating the activities and efficiency of organic substance in the soil, by 
improving the ability to produce phytohormones (Spaepen and Vanderleyden, 2011). Villareal et al. 
(2012) also emphasize that the higher observed increase in yield components by tryptophan 
application might be attributed to the greater microbial and enzymatic activities and rapid release of 
the nutrients in the soil. 

With respect to response of grain yield to yeast, Table (2) show that foliar application of yeast 
at both concentrations had a significant positive effect on grain (g/m2 or ton/fed.). Such effect was 
more pronounced at low level of yeast (5 g/ liter).  However, the highest grain yield (4526.59 kg/ Fad) 
was obtained by wheat plants foliar sprayed with 5 g/ liter. These findings were confirmed with the 
results of El-Hosary et al (2013) and Salwa and Osama (2014) who recommended that the application 
of yeast resulted in improved the productivity of wheat and its grain quality. This increment of grain 
yield may be due to the positive effect of yeast which play important role in assimilation processes of 
wheat plants (Mahdi et al., 2010). Yeasts are also capable  of  producing  growth  promoting  
substances,  as auxins and hormones (IAA and GA3), amino acids and vitamins in  their cultures 
which reflected on enhancing grain yield (Ahmed et al, 2011 and Mohamed and Almaroai ,2016). 
 
Straw yield: 
 

Regarding straw yield the data presented in Table (2) show that tryptophan treatment has 
enhanced effect on straw yield  per m2 as well as per feddan as compared with untreated plants .Such 
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effect  equally was observed under both levels of tryptophan but to more effect under high level of 
tryptophan (100 mg/ litre). These results achieved by the findings of Zahir (2000), EL-Bassiouny 
(2005) and Rizwan et al. (2007). In this respect, El Hosary et al. (2013) recorded that tryptophan 
effect was strikingly noticeable and was more effective in increasing dry weight of plant. 
The data presented in the same table (Table 2) also proved that yeast application has more 
pronouncing effect on straw yield per feddan. The effect of foliar application of yeast was more 
effective under low level (5g/ liter). These findings supported by the results obtained by EL-
Bassiouny (2005); Akhtar et al. (2009) and Ahmed et al. (2011). In this respect, El-Hosary et al 
(2013) and  Salwa and Osama (2014) added that foliar  spraying  wheat  plants   with  yeast  in both 
concentrations (3 and 6 g/L)  significantly  increased  straw yield ton/Faddan . They also reported that 
application of yeast (6 g/L) under normal water supply gave the best results.   
 
Biological yield: 
 

According to the the data presented in Table (2), it is clear that both tryptophan as well as yeast 
treatment increased the biological yield of wheat plants. Such effect was clearly observed at both 
levels of tryptophan and yeast. The same table (Table 2) also show that yeast extract at concentration 
of 5 g/liter was the most effective treatment in increasing  biological yield of wheat (8006.05 Kg/Fad,) 
followed by yeast  treatment at concentration of 10 g/liter (7793.62 Kg/Fad.). The effect of tryptophan 
was supported by Zahir et al (2000); EL-Bassiouny (2005) and El- Hosary et al. (2013). Such higher 
observed increase in yield components by tryptophan application might be attributed to the greater 
microbial and enzymatic activities and rapid release of the nutrients in the soil (Villareal et al., 2012). 
The promoting effect of yeast on biological yield confirmed by the findings of Khalid et al (2004); 
EL-Bassiouny (2005) and El-Hosary et al. (2013). In this respect, Ahmed et al. (2011) reported that 
foliar spraying with yeast was effective treatment in increasing biological yield /m2 and ton/ faddan . 
 
Effect of tryptophan and yeast on nutrients status of wheat grains: 
 

Data presented in Table (3) shows an obvious increase of N, P, K, Ca and Mg percentage as 
well as Fe and Zn ppm in grains of wheat plants as a result of foliar application with either yeast or 
tryptophan as compared with control. Such effect was confirmed at both levels of tryptophan and 
yeast. However, such effect was slightly exceeded with yeast treatment. The enhancing effect of 
tryptophan was supported with the study of Khatid et al.(1999) and Rizwan et al. (2007) who reported 
that In the presence of  enriched compost with tryptophan significant increases in N, P and K contents 
(76.2, 54.6 and 63%, respectively) observed over control. The effect of yeast supported by findings of 
Hammad (2008) ; Mady (2009) and  Salwa  and Osama (2014) who found that Yeast extract  showed 
the greatest significant increase of NPK% and  uptakes compared  to control. Such promoting effect of 
yeast may be attributed to increased absorption of different elements by roots and also their 
translocation and accumulation in leaves (Salwa  and Osama ,2014) . 
 
Table 3: Effect of foliar application of tryptophan and yeast on  the  chemical constituents of grains of wheat 

plants. 
Treatment   N 

% 
P 
% 

K 
% 

Ca 
% 

Mg 
% 

Fe 
ppm 

Zn 
ppm 

Control 84.30 8.92 2.32 1.59 501.33 1375.36 741.33 
Trypt. 50 mg/liter   88.87 10.70 2.72 2.15 549.33 1376.05 897.60 
Trypt. 100 mg/liter   91.77 11.17 3.58 2.37 556.00 1588.09 932.11 
Yeast  5 g/liter 90.00 10.39 3.74 2.47 570.67 1676.32 1077.76 
Yeast  10 g/liter 93.77 10.50 3.01 2.42 597.33 1632.75 1035.20 

 
Conclusion 
 

From the obtained results it can be concluded that this study demonstrated the effectiveness of 
tryptophan and yeast for promoting yield of wheat and quality of grains reflected by high content of 
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minerals under newly reclaimed soil. Our findings supported by results of many scientists (Villareal et 
al ., (2012); Hassan and Bano, (2015) and Mohamed and Almaroai, (2016). 

Finally, this study also indicate that the application doses are important for deriving benefit of 
tryptophan and yeast substance. These results indicate that the highest yield and yield components 
revealed by foliar application of yeast with 5 g/litre. 
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