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ABSTRACT 

Two pots experiments were carried out during two successive 
seasons of 2003/2004 and 2004/2005 at Faculty of Agriculture, 
Fayoum University to study the response of Egyptian lupine plant 
cv. Giza 2 grown in calcareous soil to foliar application with active 
dry yeast at different concentrations. Plants were sprayed three 
times with yeast concentrations of 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 
and 0.8%. The obtained results during the two studied seasons 
revealed that, growth characters of Egyptian lupine plant cv. Giza 2, 
i.e., plant height, root length, number of leaves /plant, leaf area, 
number of branches /plant and fresh as well as dry weights were 
significantly increased at active dry yeast concentrations over 0.1% 
comparing to those of unsprayed plants. The maximum growth 
values were attained at concentrations of 0.5%. Yield and most its 
components represented by peduncle length, number of pods, 
number of seeds, weight of pods, weight of seeds and seeds 
yield/plant as well as weight of 100-seeds were also increased at 
active dry yeast concentrations higher than 0.1%. However the 
enhancement growth characters due to yeast application was more 
observed from anatomical studies. Where sections diameters of 
roots, stems and leaf petiole were increased, resulting from 
increasing phelloderm thickness and diameter of vascular cylinder 
for root; average cortical cell diameter, thickness of vascular 
cylinder for stem and vascular bundle dimensions for leaf petiole. 
Also medvein and blade thickness were increased in plants sprayed 
with yeast especially at concentrations higher than o.5%. Such 
increases resulted from increasing palisade and spongy tissues 
thickness and vascular bundle dimensions. Yeast application had 
stimulatory effect on N.P.K, chlorophyll a, b and carotenoids 
concentrations in Egyptian lupine leaves and total carbohydrates, 
total N, protein and total alkaloids in dry seeds.  
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INTRODUCTION 
    Nowadays, great attention has been focused on the possibility of using 
natural and safety substances to get lower pollution and enhancing growth 
and productivity of the plants. The application of active dry yeast as natural 
stimulator to improve growth and yield is getting much importance. Yeast (as 
natural stimulator) is characterized by its high protein content, its vitamin B 
content, thiamin, riboflavin and pyridoxines. Also, yeast is prolific 
procedures vitamins, amino acids, hormones and other growth substances 
(Mounolau, 1971; Eid, 1977 and Hegab et al., 1997). In addition, active dry 
yeast releases CO2 which reflects in improving net photosynthesis (Ferguson 
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et al., 1987 and Idso et al., 1995). The beneficial effect of yeast was reported 
by the results obtained by Fathy and Farid, (1996); Ahmed, (1998); El-
Desouky et al., (1998) Ahmed and Ali, (2001); Naguib and khalil, (2002); 
Wanas, (2002); Wahba, (2002) and El-Emery, (2004) on many plants 
species. Egyptian lupine plant is one of the most important legumes in the 
world, belongs to Fabaceae family .It has been used as a green manure, 
forage and seeds for human consumption because its high protein content, but 
the literature with respect to it and /or Fabaceae plants was rare. The main 
purpose of this investigation was to study the possibility of using active dry 
yeast as natural stimulating substance in order to improve growth, yield, 
anatomical characters and some chemical constituents of Egyptian lupine 
(Lupinus termis Forssk.) plant.  
 
MATERIALS AND METHODS 

This work was carried out at the Faculty of Agriculture, Fayoum 
University during two successive seasons of 2003/2004 and 2004/2005.Seeds 
of Egyptian lupine plant, cv., Giza 2 were secured from Agronomy 
Department, Faculty of Agriculture, Fayoum University. Seeds were sown on 
November 16

th
 at the two successive seasons in clay pots (50 cm in 

diameter), each was filled with 12 kg calcareous soil. Chemical analysis of 
the soil used was carried out by Soil and Plant analysis Lab., Faculty of 
Agriculture, Fayoum University (Table, 1). 
 
Table (1): Soil chemical analysis of the soil used. 
Soil type PH Concentrations (mequ /l in soil paste 
 
Calcareous 

 Cations Anions 
 Ca

++
 Mg

++
 Na

+
 K

+
 Cl

--
 HCO3

--
 SO4

--
 

8.50 67.3 59.0 70.60 2.33 140.8 2.50 120.99 
 

Five seeds were sown in each pot and were thinned to three plants 
after complete germination (21days old plants). Irrigation and fertilization as 
well as other cultural practice were done as recommended by Ministry of 
Agriculture for Egyptian lupine plant. The active dry yeast (Saccharomyces 
cerevisiae) powder was obtained from Microbial Res. Dept., Agric. Res. 
Center, Giza). The dry yeast was activated by using sources of carbon and 
nitrogen at the ratio 6:1 (Barnett et al., 1990). This ratio is suitable for the 
highest vegetative reproduction of yeast (each 1ml yeast contained about 
12000 yeast cells). The media was frozen and thawed directly before usage. 
Plants were sprayed with active dry yeast solution at the concentrations of 0, 
0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 and 0.8% three times at 20 days intervals 
starting from one month old. Plants were sprayed in the morning until 
dripping using Tween 20 as surfactant at the rate of 1ml /l.. Control plants 
were sprayed with distilled water in addition to the surfactant .The 
experiment was designed in a complete randomized block design with nine 
treatments and three replicates, each replicate was represented by 5 pots. At 
the age of three months in the two seasons the following data were recorded:- 
 A- Growth parameters   
1- Plant height (cm) was measured from the cotyledonary node to the    

terminal bud.  
2- Root length (cm)was measured from the cotyledonary node to the root      

apex. 
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3- Number of leaves /plant. 
4-Leaf area (cm2): Leaf area of full expanded leaf (10

th
 leaf) was    

determined by LI –Core Area Meter, Model LI 3000. 
5-Number of branches /plant  
6-Fresh weight /plant. 
7-Dry weight /plant. For dry weight estimation, plants were dried in an oven 

at 70Cº until its constant weight then the dry weight was recorded.  
B-Yield and its components parameters:- At the harvest the data were 
recorded as follows:- 
1-Peduncle length (cm).          2- Number of pods /plant. 
3-Number of seeds/pod.         4- Weight of pods /plant (g). 
5- Weight of seeds /plant (g).  6- Weight of 100-seeds(g). 
C-Anatomical study:- Samples for anatomical study were taken during the 
second season at the age of three months. Specimens from the root, the 
middle part of the 10

th
 internode and its leaf (terminal leaflet) including leaf 

petiole were killed and fixed in F.A.A. solution (10ml formalin +5 ml glacial 
acetic acid +35 ml distilled water +50 ml ethyl alcohol 95%) for 48 hours. 
Thereafter, samples were washed in 50 % ethyl alcohol solution, dehydrated 
and cleared in n-butyl alcohol series, embedded in paraffin wax of 56-58 m.p. 
Cº. Cross sections 15u thick were cut using a rotary microtome, adhesived 
with Haupt,s adhesive and stained with crystal violet–erythrosin combination 
(Sass, 1961), cleared in carbol xylene and mounted in Canada balsam. 
Measurements were done using a micrometer eyepiece and average of 5 
readings were calculated. 
D-Chemical analysis :- 
    Samples of fresh leaves were taken and chlorophyll a, b and carotenoids 
were extracted and determined (mg/100g) according to the method described 
by Fadeel, (1962). Samples of leaves and seeds (dried in an oven at 70º C till 
constant weight) were taken then ground for determination of total N (in 
leaves and seeds) calorimetrically by using Orange G dye according to the 
method described by Hafez and Hikkelsen, (1981). Phosphorus in leaves 
digested solution was calorimetrically determined according to Jackson, 
(1967). Potassium in digested solution leaves was determined according to 
Brown and Lilliand (1966) by Flame Photometer, Perkin-Elmer Model 52 
with acetylene burner. Total carbohydrates % in seeds were determined 
calorimetrically according to the methods described by Dubois et al., (1965). 
Crude protein was calculated by multiple total N % x 6.25. Total alkaloids % 
in seeds were determined according to Atta et al., (1985). All data were 
statistically analyzed according to Snedecor and Cochran, (1982).   
RESULTS AND DISCUSSION 
1.Vegetative growth characters   
         Data presented in Table (2) show that spraying active dry yeast was 
very effective in improving growth parameters represented by plant height, 
root length, number of leaves /plant, leaf area, number of branches/ plant and 
fresh as well as dry weights of Egyptian lupine plants during the two studied 
seasons. Where all growth parameters mentioned above were significantly 
increased by increasing active dry yeast concentrations. Moreover, the 
maximum values for most studied growth parameters were recorded by plants 
sprayed with 0.5 % active dry yeast concentration in comparison to the 
untreated ones. The superior effect of yeast on vegetative  growth of Egyptian 
lupine  plants  in  this  work  might  be  attributed  to  that  yeast  application  
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increased N,P,K and photosynthetic pigments in the leaves, those which known 
to be closely related with the efficiency of photo assimilation, carbohydrate and 
protein synthesis, involved in growth activities. In addition, yeast suggested to 
play of growth stimulatory role via their cytokinins function (Jameson, 1994 
and Fathy et al., 2000). Also, the promotional effect of yeast treatments on 
Egyptian lupine plant growth could be due to its content of auxins, GAs, 
cytokinnis, carbohydrate, protein and mineral contents. Thus it might accelerate 
cell division and enlargement and all metabolic processes, (Roberts, 1976 and 
Karaig and Haber, 1980). The best results were observed by using active dry 
yeast until the concentration of 0.5% comparing to the control, but the high 
concentrations over it did not show more responses. The significant increase in 
plant growth characters observed after the application of yeast as mentioned 
previously are in full agreement with those achieved by Ahmed et al., (1998); 
El-Desouky et al., (1998); Fathy and Farid, (2000); Naguib and Khalil, 
(2002); Wahba, (2002); El-Emery (2004) and Somida et al., (2005). 
2.Yield and its components 
       Data in Table (3) show that, active dry yeast application had a stimulating 
effect on yield and its components of Egyptian lupine plants. During the two 
studied seasons most yield parameters were significantly increased at active dry 
yeast concentration higher than 0.1%, only weight of 100- seeds was 
significantly increased by active dry yeast application over 0.2% comparing to 
the control. All yield parameter values reached to their maximum at 0.5% active 
dry yeast concentration. Moreover the highest increase was shown in number of 
seeds/ plant (84.4 and 107.4) followed by number of pods/plant (77.8 and 
105.7%) comparing to the control at the first and second seasons respectively. It 
is clear from the present study that improving seeds yield of Egyptian lupine 
plants might be due to the resultant increase in number of pods, and number of 
seeds/ plant as well as weight of 100- seeds might be closely related to the 
beneficial role of yeast during vegetative and reproductive growth through 
improving flower formation and their set of plants due to its greater content of 
mineral and certain natural hormones (auxins and cytokinnis (Roberts, 1976 
and Barnett et al., 1990). In addition, the increase in the release of carbon 
dioxide through fermentation processes effectively stimulates photosynthesis and 
accelerates the biosynthesis of carbohydrates. Similar results were obtained by 
Atawia and El- Desouky (1997), El-Mogy et al., (1998); Abd El-Kafie et al. 
(2001); Naguib and Khalil (2002) and Wanas (2002). 
3. Anatomical studies: 
 3.1. Root: 

Table (4) and Fig. (1) show that, active dry yeast application had a 
stimulating effect on the root tissues of Egyptian lupine plant, where all root 
tissues measurements were increased at all yeast concentrations used in the study 
in comparison to the control except the average diameter of secondary xylem 
vessels which fluctuated .The highest active dry yeast concentration (0.8%) 
resulted in the highest increase in section diameter (82.2%) and vascular cylinder 
diameter (102.0 %) in comparison to those of the control. Also, the highest 
increase in phelloderm thickness (206.1 %) and its layers number (34.14 %) 
were observed at 0.4% active dry yeast concentration comparing to those of the 
control. Average diameter of secondary xylem vessels was also increased by 
18.33% over the control at 0.5 % yeast concentration. 
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Table (4): Root tissues of Egyptian lupine terms plant grown in           
calcareous soil as affected by active dry yeast at different 
concentrations. 

Characters  
 
 
 

Yeast solution 
concentration 
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d
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(µ
) 
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) 
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) 

N
o

. 
o

f 
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y
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Control 1917.0 213.0 8.20 1363.0 60.00 
0.1% 2308.0 216.0 9.50 1836.0 48.00 
0.2% 2605.0 488.0 9.30 1701.0 54.00 
0.3% 2565.0 460.0 9.40 1809.0 55.00 
0.4% 2997.0 652.0 11.00 2187.0 45.00 
0.5% 2848.0 370.0 11.40 1998.0 71.00 
0.6% 2794.0 428.0 8.40 2241.0 61.00 
0.7% 3429.0 417.0 10.20 2565.0 65.00 
0.8% 3591.0 631.0 9.30 2754.0 58.00 

 

3. 2. Stem:- 
  Data presented in Table (5) and Fig. (2) reveal that, stem section diameter 
was increased at most yeast concentrations used except at o.1%, where it was 
decreased, such increase reached to its maximum (35.3%) at the highest yeast 
concentration (0.8%) in comparison to the control. Moreover, at all yeast 
concentrations used, the increase in the stem section diameter resulted from 
increasing average cortex cell diameter, thickness of vascular cylinder 
average diameter of secondary xylem vessels and pith thickness as well as its 
layers number. The highest increase (117.35%) was noticed in average cortex 
cell diameter at active dry yeast concentration of 0.2% comparing to the 
control.  
Table (5): Stem tissues of Egyptian lupine plant grown in calcareous soil    

as affected by active dry yeast at different concentrations. 
Characters  
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T
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Control 4729.0 20.52 663.0 41.0 3105.0 27.0 

0.1% 4538.0 41.26 471.0 42.0 3294.0 38.0 

0.2% 6021.0 44.60 986.0 53.0 3591.0 32.0 

0.3% 5454.0 23.21 560.0 61.0 3240.0 34.0 

0.4% 5481.0 15.60 541.0 48.0 4266.0 29.0 

0.5% 5940.0 28.00 613.0 53.0 3510.0 30.0 

0.6% 6376.0 27.20 639.0 46.0 3834.0 48.0 

0.7% 5348.0 29.70 680.0 53.0 3781.0 48.5 

0.8% 6399.0 30.40 693.0 54.0 4185.0 62.0 
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3.3. Leaf petiole:- 
Table (6) and Fig.(3) clear that all leaf petiole tissues i.e., section 

diameter, number and dimensions of vascular bundles and average of xylem 
vessel diameter were increased in plants sprayed with active dry yeast 
comparing to those of unsprayed ones. Most increase of section diameter 
resulted from increasing vascular bundle dimensions and hollow pith 
diameter, where number of vascular bundles was slightly increased. 
3.4.  Leaf blade:- 
   Midvein and leaf blade thickness of Egyptian lupine were increased at all 
yeast concentrations used as shown in Table (7) and Fig.(4). The only 
exception was the reduction in blade thickness which observed at 0.4% active 
dry yeast concentration. The increase in both midvein and blade thickness 
accompanied with increasing palisade tissues thickness, vascular bundles 
dimensions and number and diameter of xylem vessels. In this concern, the 
best results were noticed at the concentrations of 0.5 and 0.6% active dry 
yeast except spongy tissue thickness which was slightly decreased by (-6.6%) 
at concentration of 0.5% comparing to the control. The maximum increase 
was 301.3% over the control in vascular bundle length at 0.6% yeast 
concentration. Also palisade and spongy tissues were increased by 58.7 and 
9.9 % respectively at the same concentration comparing to the control. It is 
clear from the mentioned previously results that yeast application was 
positively affected on all Egyptian lupine plant tissues. This might be 
attributed to the effect of yeast on increasing levels of endogenous hormones 
in treated plants which could be due to cell division and enlargement. Similar 
results were obtained by Wanas et al., (1998) and Wanas, (2002). 
 
 Table (6): Leaf petiole tissues of Egyptian lupine plant grown in 

calcareous soil as affected by active dry yeast at different 
concentrations. 
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Yeast solution conc. 
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Control 1485.0 7.0 302.0 452.0 25.0 382.0 
0.1% 1512.0 7.0 315.0 470.0 30.0 410.0 
0.2% 1728.0 7.0 376.0 523.0 31.0 363.0 
0.3% 1782.0 8.0 362.0 514.0 31.0 534.0 
0.4% 1755.0 9.0 330.0 435.0 32.0 723.0 
0.5% 1674.0 8.0 354.0 470.0 18.0 556.0 
0.6% 1919.0 8.0 365.0 461.0 29.0 730.0 
0.7% 1917.0 9.0 369.0 463.0 31.0 695.0 
0.8% 1863.0 9.0 347.0 492.0 26.0 652.0 
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Fig. 4 
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Table (7): Leaf blade tissues of Egyptian lupine plant grown in 
calcareous soil as affected by active dry yeast at different 
concentrations. 

Characters 
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Control 316.0 240.0 92.00 91.0 83.0 80.0 10.0 12.0 
0.1% 431.0 250.0 93.00 80.0 135.0 251.0 45.0 15.0 
0.2% 392.0 254.0 120.0 83.0 96.0 114.0 15.0 10.0 
0.3% 388.0 262.0 134.0 64.0 146.0 169.0 23.0 21.0 
0.4% 412.0 194.0 105.0 76.0 114.0 135.0 18.0 28.0 
0.5% 576.0 286.0 132.0 85.0 182.0 246.0 45.0 21.0 
0.6% 560.0 286.0 146.0 100.0 152.0 312.0 28.0 15.0 
0.7% 381.0 184.0 98.0 65.0 124.0 178.0 19.0 23.0 
0.8% 464.0 213.0 114.0 82.0 127.0 246.0 39.0 19.0 

 
4.   Chemical constituents 
 4.1. Chemical constituents of leaves :- 
    Data recorded in Table (8) show that, during the two studied seasons, 
active dry yeast application improved chemical constituents in the leaves. 
Generally, all chemical constituents studied were significantly increased with 
active dry yeast over 0.1% concentrations except K concentration which 
significantly increased only at 0.6 % yeast concentration by 10.65 and 4.28 % 
over control at the first and second seasons, respectively. During the two 
studied seasons, the best results with respect to N and P% were attained at 
active dry yeast concentrations ranged from 0.5- 0.7%. The highest increase 
(30.2%) was shown in N% at the first season for plants sprayed with 0.5% 
yeast concentration in comparison to that of untreated plants. Concerning 
with photosynthetic pigments i.e., chlorophyll a, b and carotenoids, the 
concentration of 0.7% active dry yeast was the best, at which the increments 
were 26.3 and 31.2% for chlorophyll a; 36.11 and 33.6% for chlorophyll b as 
well as 11.8 and 17.6 % for carotenoids in comparison to the control at the 
first and second seasons, respectively (Table, 8). All photosynthetic pigments 
concentrations were declined at 0.8 % yeast concentration in relation to the 
concentration below it only but increased relative to the control. 
  It was observed from the obtained results concerned with chemical 
constituents of the leaves that, the highest chlorophyll concentration due to 
yeast treatments was correlated with the nutrient concentrations especially N, 
this was logically true, since that N known to be a main component of 
chlorophyll molecule (Kato and Shimizu, 1985). The positive effect of  
yeast treatments on photosynthetic pigments could be attributed to higher 
content of cytokinins, since cytokinins has been reported to enhance the 
conversion of protoplastids in to chloroplasts (Kulavea, 1979). Also yeast 
contains higher concentrations of N, P and K and those consequently were 
increased in Egyptian lupine leaves due to yeast treatments. Similar findings 
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in this respect were obtained by Abd El-Kafie et al., (2001), El-Ghinbihi 
and Abd El-Fattah, (2001) and Wanas, (2002).  
 
4.2 Chemical constituents of seeds :- 
    The increase in N, P,K and photosynthetic pigments in the leaves due to 
active dry yeast application was reflected on seeds chemical constituents 
(Table, 9). During the two of the study seasons, total nitrogen, protein and 
alkaloids concentrations in seeds were significantly increased at yeast 
concentrations higher than 0.2 % active dry yeast, while, total carbohydrate 
concentrations was significantly increased at concentrations higher than 0.4% 
in comparison to the control. The highest increases were noticed for seeds 
protein concentration (26.7 and 23.3) at concentrations of 0.6 and 0.7% 
active dry yeast during the first and second seasons respectively. Total 
carbohydrates concentration was significantly increased by 21.8 and 22.7 % 
at the highest concentration (0.8%) in comparison to the control during the 
first and second seasons respectively. Increasing chemical concentrations of 
Egyptian lupine seeds by yeast application might be due to the stimulatory 
effects of active dry yeast upon the efficiency of photosynthesis process and 
more photosynthates being created as well as enhancement of mineral 
translocation from roots to the leaves and seeds. Similar results were obtained 
by Fathy and Farid, (1996); Naguib and Khalil, (2002) and Wahba, 
(2002). Finally it can be concluded that, Egyptian lupine plants were more 
responded to active dry yeast application especially the concentrations of 
0.5and 0.6%. Higher concentrations of yeast did not show more responses. 
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 يرة عند تركيزات مختلفةفي تربة جيرية للرش بالخم ةالترمس النامي اتاستجابة نبات
 رمضان عبد العزيز مدني

 مصر -الفيوم  -جامعة الفيوم –قسم النبات الزراعي كلية الزراعة 
بكليي   3002/3002و 3002/3002أجريت تجربتان أصص خلال موسمين زراعييين متتياييين 

ش بمحلييول فييت تربيي  جيرييي  يليير  ايتييرما اي امييي اتايزراعيي ج جام يي  اي يييوس ياراسيي  اسييتجاب   باتيي
ج 2ا0 ج3ا0 ج0ا0 صيي رج ايخميييرع ع ييا تركيييزات مختل يي ا تييس رش اي باتييات كييلات مييرات بتركيييزات

 ا أوضحت اي تائج ايمتحصل عليها خلال موسمت اياراس  مايلت:%0ا0ج 0ا0ج 0ا0ج 2ا0ج 2ا0
رج عيياا اروراا/اي بيياتج مسيياح  ذازااات صيي ات اي مييو مكييل ارت ييا, اي بيياتج  ييول ايجيي -

ايييوزن ايجييان يل بييات زيييااع م  وييي  بييايرش ايغييو و ارفر,/اي بيياتج ايييوزن ايورقيي ج عيياا
ازااا ايمحصييول  مين محلييول ايخمييرعا %2ا0بيايخميرع وههيرت أعلييت ايعييس ع يا تركيييز 

ور/اي باتج وزن ذوم هس مكو اته مكل  ول ايشمراخ ايزهريج عاا ايعرون/اي باتج عاا ايب
رع زييااع م  ويي  بيايرش بيايخميرع بيذ 000وزن يك ذور اي بيات وكيبيذايعرون/اي باتج وزن 

يوحه أن ايتيثكير ايم شي  يلخمييرع عليت ايصي ات ايسيابع  كيان  ا%0ا0 كيزات أعلت منربت
ر وايسيياا وع ييا ذأككيير وضييوحا ميين اياراسييات ايتشييريحي  حيييت أن أق ييار ق اعييات ايجيي

ايعشيرع ايكا ويي  ايورق  ازااات  تيج  ايرش بايخميرعج و تجت هاه ايزيااع من زييااع  سيمك 
وق ييير اوسييي وا   ايوعائيييي  فيييت ايجيييار ومييين زييييااع متوسييي  ق ييير خليييي  ايعشيييرع وسيييمك 

يك مين زييااع  يول وعيرو ايحزمي  ايوعائيي  فيت ع يا ذاوس وا   ايوعائي  فت ايساا وكي
  فييت ـايورقيي ا وفيمييا يت لييا بايمكو ييات ايكيميائييي ج أاي ايييرش بييايخميرع ايييت زيييااع م  وييي

ج جين واي وسي ور وايبوتاسييوس وكلوروفييل أج ا وايكياروتي واات فيت ايورقي ز اي يتروـتركي
اي سيب  ايمئويي  يل يتيروجين وايبيروتين وايعلويياات زييااع  تازااافعيا  ور ايتيرماذفت بيأما 

اي سب  ايمئويي  يلكربوهييارات ايكليي  فعيا  أما %3ا0م  وي  ع ا تركيزات خميرع اعلت من 
 ا%2ا0 من  خميرع اعلت ازااات م  ويا ع ا تركيزات
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