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ABSTRACT 
 
An experiment was conducted at the nursery of Agriculture Faculty/ Kufa 
university during growing season 2013 to 2014 to study the effect of spraying of 
activated dry yeast extract and vitamin B3 on growth and flowering characteristics 
of Stock plant. The experiment was conducted in Randomized Complete Block 
Design (RCBD) with three replicates in two factors, first three concentrations of 
spraying activated dry yeast extract, that is, (0, 2 and 4) g/L; second three 
concentrations of vitamin B3 that is, (0, 40 and 80) mg/L and their interactions. 
The means were compared using Least Significant Difference (LSD) test at 
probability level of 0.05. Results showed that spraying activated dry yeast extract 
at a concentration of 4 g/L and vitamin B3 at concentration of 80 mg/L increased 
significantly vegetative and rooting characteristics (Plant height, number of leaves 
and shoot dry weight, longest root length, number of main roots and root dry 
weight) and chemical characteristics (total content of chlorophyll and total soluble 
carbohydrates in leaves) flowering characteristics (number of  inflorescence to 
8.72 inflorescence plant-1, number of floret to 52.66 floret. inflorescence-1, floret 
diameter to 2.83 cm, inflorescence diameter stem to  0.62 mm) and decreased the 
number of day of flowering time to 153.00 days as compared with control which 
gave the lowest values (3.00 inflorescence plant-1, 26.49 floret inflorescence-1, 1.03 
cm and 0.22 mm) while increasing the number of days of flowering time to 174.66 
days. 
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INTRODUCTION 
 
The stock plant belongs to Cruciferae family, with existing 
woody stem, flowers in an inflorescence with different 
colours like yellow and scarlet, suitable for picking 
because of beauty and smells aromatic. It is resistant to 
frost and preferably to farming in sunny places and needs 
the fertile soil when planting. Its native is Mediterranean 
and the Canary Islands, flowering in spring and early 
summer (Mahmoud and Amin, 1989).  

Numerous studies referred to the importance of foliage 
nutrition on plants; it is applied whenever there is a 
problem in nutrient uptake by the roots or due to 
unfavourable soil conditions (Abdul-Hameed, 1995; Al-
Fouly, 1995). Researchers have shown the importance of 

spraying natural resources on plant vegetative growth due 
to its roll in supplying plants with macro and micro 
nutrients (El-Naggar, 2009). The requirement for natural 
nutritional solution applied on plant foliage as a 
prevention practice against depleted nutrient by leaching, 
evaporation, precipitation or soil fixation affects nutrients 
availability in the soil (Tisdale et al., 1997). Therefore, it is 
necessary to provide nutrition always to help plants 
complete their normal life cycle. Nutrients generally are 
considered the driving force of plant biochemical activities 
(Taiz and Zeiger, 1989). 

Extract dry yeast, Saccharomyces cerevisiae, is a 
unicellular        fungus         belonging        to     the        family  
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Table 1: The chemical and physical properties of the experimental soil. 

 

Variable Soil particles Quantity 

Soil texture 

Clay 04.80 

Silt 18.50 

Sand 76.70 

 

Chemical properties Units Values 

pH - 07.20 

Electric conductivity (Ec) Ds.M-1 02.83 

N Mg/kg 30.20 

Ca++ 

Mm/L 

22.80 

K+ 01.85 

Mg++ 15.80 

Organic matter g/kg 08.30 

 
 
Saccharomycetaceae (Reed and Peppler, 1973). Yeast has 
an ability to produce a group of enzymes that convert 
sugars into alcohol and CO2, which is used by plants in 
photosynthesis and produces many plant hormones like 
Cytokinins, Gibberellins and Auxins as well as, vitamins 
(Ponte and Tsen, 1978; Ferguson et al., 1978), also dry 
yeast had a stimulatory effect on cell division and 
enlargement, protein, nucleic acid synthesis and 
chlorophyll formation (Wanes, 2002, 2006). Hammady 
(2005) mentioned that spraying activated dry yeast 
suspension to the marigold plant (Calendula officinalis L.) 
increased significantly plant height, number of side shoot, 
number of leaves, shoot dry weight, total soluble 
carbohydrates contact in leaves number, diameter of 
inflorescences and inflorescences dry weight. Leave 
spraying with active dry yeast extracts significantly 
increased plant height, leaves number plant-1, lateral 
branches number plant-1, floret number inflorescence-1 
and content of chlorophyll in Curium plant (Cuminum 
cyinim L.) (AL-Doghachi et al., 2012) 

Vitamin B3 (Niacin) is a white powder called Nicotinic 
Acid; the chemical structure is C6H5O2N (AL-Kilani and 
Abdul-Hussein, 1986). Vitamin B3 had many  physiological 
roles in plant and improves growth characteristics of plant 
through its impact on the biological processes (Halhout et 
al., 1993; Abdel - Halim, 1995), as well as, one of co-
enzymatic components like Nicotinamide adenine 
dinnclotide (NAD) and Nicotinamide adenine dinucleotide 
phosphate (NADP+) and they are essential in the 
metabolism of basic compounds such as carbohydrates, 
fats and proteins (Noctor et al., 2006). Abdul Al-Abbas 
(1989) mentioned that spraying Dahlia (Dahlia variabilis 
L.) with vitamin B3 at a concentration 60 mg/L 
significantly increases plant height, number of total leaves, 
number of side shoot, shoot dry weight, number of 
inflorescences plant-1 and floret diameter. 

MATERIALS AND METHODS 
 
An experiment was carried out in the nursery of the 
College of Agriculture / University of Kufa during the 
growing season 2013 to 2014, to study the effect of 
spraying the activated dry yeast extract and Vitamin B3 in 
growth characteristics of the stock plant. Seeds were 
planted on 2013\9\15 from producer Inc. (Semiltas-Fito) 
Spanish. Seedlings were planted in pot diameter 20 cm 
containing 3 kg sandy, silty soil (Table 1). 

The experiment was conducted in Randomized Complete 
Block Design (RCBD) with three replicates in two factors; 
the first three concentrations of activated dry yeast 
extract, that is, (0, 2 and 4) g/L, respectively while the 
second three concentrations of vitamin B3 (Niacin) that is, 
(0, 40 and 80) mg/L and their interactions. Two sprayers 
of the activated dry yeast extract and vitamin B3 were used 
first after 21 days of planting seedlings; secondly, after 21 
days from the first spray, means were compared by Least 
Significant Difference (LSD) at the probability level of 5% 
(Al-Rawi and Khalaf, 2000). All service operations like 
irrigation and weeding for each experimental unit were 
done whenever required. At the end of the experiment in 
10\03\2014 we measured the following characteristics: 
 
Plant height (cm), total number of leaves (leaf plant-1), 
shoot dry weight (g): The plants were naturally dried, 
kept in a well-ventilated room, away from sun light, 
continuously rotated for ten days until the stability of 
weight.  
 
The total content of chlorophyll in leaves (mg/100 g 
fresh weight): This was estimated according to Goodwin 
(1976).  
 
Total      soluble     carbohydrates   in   leaves  (mg/g dry 
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Table 2: Effect of spraying the activated dry yeast extract and Vitamin B3 and their interaction on growth characteristics of the stock plant. 
 

Treatments 
Plant height 

(cm) 
Number of total 

leaves (leaf.plant-1) 
Shoot dry 

weight (gm) 

Total chlorophyll 
(mg/100 gm fresh 

weight) 

Total soluble 
carbohydrates 

(mg/g dry weight) 

0 Activated dry 
yeast extract  
(g/L) 

18.52 32.88 2.50 53.56 2.51 
2 23.27 41.22 3.52 55.85 3.87 
4 29.32 53.55 4.94 58.95 5.87 

L.S.D. 0.05 00.94 00.87 00.39 00.46 0.861 

 

0 
Vitamin B3 (mg/L) 

21.50 39.11 3.29 55.17 3.52 
40 23.31 42.33 3.47 55.95 4.04 
80 26.31 46.22 4.20 57.19 4.68 

L.S.D. 0.05 00.99 00.87 00.43 00.33 0.914 

 

0 
0 

Activated dry 
yeast  extract 
× Vitamin B3 

16.86 31.92 2.26 52.64 2.13 
40 18.23 33.45 2.36 53.84 2.50 
80 20.36 34.66 2.46 54.19 2.67 
  
0 

2 
21.26 37.36 3.14 55.14 3.34 

40 23.45 41.32 4.03 55.62 3.35 
80 25.23 45.11 4.26 56.79 3.86 
  
0 

4 
26.36 48.56 4.96 57.74 4.21 

40 28.26 53.25 5.76 58.51 4.56 
80 33.29 59.12 6.90 60.61 6.07 
L.S.D. 0.05 01.63 01.51 00.68 01.49 0.801 

 
 
weight): This was measured according to Duboies (1956). 
The longest root length (cm), number of main roots and 
root dry weight was calculated for each treatment by 
removing the plant from the pot and then washed with 
running water until all soil residual was completely 
removed; thereafter, it was dried naturally and kept in a 
well-ventilated room away from sunlight, continuously 
rotated for ten days until the stability of weight.  
 
Number of inflorescence (inflorescence/plant), number 
of floret (floret/Inflorescence), floret diameters (cm), 
inflorescence stem length (mm) and dry flower weight 
(g): The flowers were dried naturally, kept in a well-
ventilated room, away from sun light, continuously rotated 
for five to ten days until the stability of weight. The 
number of day to flowering time (day) was also evaluated. 
 
 
RESULTS AND DISCUSSION  
 
Results in Table 2 showed that a significant increase in 
growth characteristics when sprayed plant with activated 
dry yeast extract at a concentration of 4 g/L increased 
plant height, number of total leaves, shoot dry weight and 
the content of the total chlorophyll, total soluble 
carbohydrates in leaves reaching to 29 cm, 53.55 
leaf/plant, 4.94 g and 58.95 mg/100 g fresh weight, 5.87 
mg/g dry weight as compared to the control treatment 
which gave lowest values (18.52 cm, 32.88 leaf/plant, 2.50 
g and 53.56 mg/100 g fresh weight and 2.51 mg/g dry 

weight) respectively. This increases in growth 
characteristics might essentially be due to the role of dry 
yeast extract content (amino acids, proteins and minerals) 
which enters into the composition of organic compounds, 
thereby leading to the formation of nuclear acids (DNA and 
RNA), as well as, containing growth hormones such as 
cytokinins which encourages lateral shoot buds 
(Mohammed, 1985); it might also be due to dry yeast 
extract containing elements such as nitrogen, potassium 
and magnesium. Nitrogen plays an important role in  the 
synthesis of many plant compounds like amino acids and 
proteins, while potassium is important in plant growth 
because of its roles in biological processes in plant tissues 
such as encouraging the division of meristem tissues, 
manufacture of carbohydrates and transmission outputs of 
photosynthesis in plant. Magnesium as an element also 
plays an important role in the manufacture of sugar within 
the plant and the formation of chlorophyll (Al-Naimi, 
1999). The latter eventually improves growth 
characteristics which are supported by Hammady (2005) 
on Marigold plant.  

Results showed that there were significant increases 
when spraying the plant with vitamin B3 at a concentration 
80 mg/L in plant height, number of total leaves, shoot dry 
weight and the content of total chlorophyll, total soluble 
carbohydrates 26.31 cm and 46.22 leaf/plant, 4.20 g and 
57.19 mg/100 g fresh weights and 4.68 mg/g dry weight, 
as compared to plants sprayed with distilled water only 
(control), which gave lowest values (21.50 cm, 39.11 
leaf/plant,    3.29 g    and  55.17 mg/100 g fresh weight and  
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Table 3: Effect of spraying activated dry yeast extract and Vitamin B3 and their interactions on root characteristics of the 
stock plant. 

 

Treatments  
The longest root length 

(cm) 
Number of the main 
roots (root/plant) 

Root dry weight 
(g) 

Activated dry 
yeast extract 
(g/L) 

0 22.40 13.22 0.72 

2 28.22 18.77 1.50 

4 36.91 25.33 2.33 

 LSD 0.05 00.67 00.71 00.13 

 

Vitamin B3 
(mg/L) 

0 26.54 17.11 1.28 

40 29.84 18.55 1.43 

80 31.14 21.66 1.51 

 LSD 0.05 00.53 00.37 00.08 

 

Activated dry 
yeast extract 

× Vitamin B3 

0 

0 20.66 11.47 0.54 

40 22.63 12.26 0.68 

80 23.90 15.35 0.94 

 

3 

0 25.86 17.15 1.33 

40 28.14 18.33 1.35 

80 30.80 20.66 1.83 

 

6 

0 33.10 22.32 1.96 

40 35.73 24.56 2.26 

 80 38.90 29.11 2.77 

 LSD 0.05 01.16 01.23 00.23 

 
 
3.52 mg/g dry weight respectively (Table 2). This might be 
due to the fact that vitamin B3 is one of the important 
components in the biosynthesis of the co-enzymatic (NDA+ 
and NADP), and is needed in the plant for the metabolism 
of carbohydrates and amino acids (Youssef and Talaat, 
2003), as well as its roles in the formation of indole – 3 – 
acetaldehyde which is an essential compound for the 
formation of auxin (IAA) that promoted cell elongation 
(Devlin and Witham, 1985) and also its role in the 
metabolism of carbohydrates necessary for many 
biological processes within the plant cell division 
(Robinson, 1973). Finally, growth characteristics of the 
plant were also improved. These results are supported by 
Abdul –Abbas (1989) on Dahlia plant. 

Results showed that there were significant increases 
between the interactions of two factors on growth 
characteristics when sprayed with activated dry yeast 
extract at a concentration of 4 g/L and vitamin B3 at a 
concentration of 80 mg/L in the plant height, number of 
total leaves, shoot dry weight and the content of the total 
chlorophyll, total soluble carbohydrates in leaves that 
reached 33.29 cm, 59.10 leaf/plant, 6.90 g and 60.61 
mg/100 g fresh weight, 6.07 mg/g dry weight as compared 
with control treatment which gave the lowest vales (16.86 
cm, 31.92 leaf/plant, 2.26 g and 52.64 mg/100 g fresh 
weight and 2.13 mg/g dry weight) respectively (Table 2). 

Results from Table 3 showed a significant increase in 
root characteristics when sprayed with activated dry yeast 
extract at a concentration of 4 g/L in the length of the 
longest root, the number of main roots per plant and root 
dry weight reaching 36.91 cm, 25.33 root/plant and 2.33 g 
as compared to the plant non-sprayed (control) which 
gave the lowest vales (22.40 cm,13.22 root/plant and 0.72 
g) respectively, This might also be due to the role of yeast 
extract that contain nutrient elements and auxin which 
plays a major role in the formation of lateral roots 
(Mohammed, 1985) as well as, the role of phosphorus that 
promoted the growth and development of lateral roots (Al-
Naimi, 1999), which led finally to the improvement of root 
growth characteristics. 

Table 3 also indicated that there were significant 
increases in root characteristics when sprayed vitamin B3 
at a concentration of 80 mg/L in the length of the longest 
root, number of the main roots per plant and root dry 
weight to 31.14 cm, 21.66 root.plant-1 and 1.51g 
compared to the control treatment which gave the lowest 
vales (26.54 cm, 17.11 root/plant and 1.28 g) respectively, 
this increases may be due to the role of vitamin B3 in the 
formation of proteins, amino acids, carbohydrates and co-
enzyme which plays a major role in improving the 
vegetative growth (Table 2) and the efficiency of 
photosynthesis, which is reflected in activated root system  
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Table 4: Effect of spraying activated dry yeast extract and Vitamin B3 and their interactions on flowering characteristics of stock plant 
 

Treatments 
Number of 

inflorescences 
(Inflorescence/plant) 

Number of 
(Floret/inflor

escence) 

Floret 
diameter 

(cm) 

Inflorescence  
stem length 

(gm) 

Number of day to 
flowering time 

(day) 

Activated dry 
yeast extract 
(g/L) 

0 3.22 28.88 1.21 0.15 170.66 

2 4.55 37.55 1.78 0.38 165.33 

4 6.44 48.11 2.53 0.53 157.22 

LSD 0.05 0.303 0.571 0.099 0.007 0.738 

 

Vitamin B3 
(mg/L) 

0 4.11 35.22 1.64 0.34 167.88 

40 4.63 37.66 1.82 0.37 164.44 

80 5.24 41.66 2.06 0.45 160.88 

LSD 0.05 0.271 0.992 0.077 0.005 0.864 

 

Activated dry 
yeast extract 

× Vitamin B3 

0 

0 3.00 26.49 1.03 0.22 174.66 

40 3.11 28.32 1.20 0.23 170.00 

80 3.66 31.16 1.41 0.31 168.33 

 

3 

0 4.15 34.25 1.63 0.35 167.33 

40 4.66 37.34 1.76 0.36 165.33 

80 5.46 40.66 1.98 0.42 162.33 

 

6 

0 5.75 44.25 2.27 0.45 160.66 

40 6.63 47.15 2.52 0.50 158.00 

80 8.72 52.66 2.83 0.62 153.00 

LSD 0.05 0.571 0.990 0.171 0.012 1.278 

 
 
and increase the number of roots; it also contains vitamin 
B3 with nitrogen which plays an importance role in the 
accumulation of large quantities of carbohydrates and its 
significance in the formation of strong root system in the 
plant (Devlin and Witham, 1985). 

Results in Table 3 also showed a significant effect when 
sprayed with activated dry yeast extract at a concentration 
of 4 g/L and vitamin B3 at a concentration of 80 mg/L in 
root characteristics (length of the longest root, the number 
of the main roots and root dry weight) reaching 38.90 cm, 
29.11 root/plant and 2.77 g as compared to the control 
treatment which gave the lowest values (20.66 cm, 11.47 
root/plant and 0.54 g) respectively.  

Results in Table 4 showed that spraying of activated dry 
yeast extract at a concentration of 4 g/L gave a significant 
increase in the number of inflorescences per plant, a 
number of florets per inflorescence, floral diameters and 
inflorescence stalk length to 6.44 inflorescence/plant, 
48.11 floret/inflorescence, 2.53 and 0.53 cm and decreases 
the number of the day flower time to 157.22 as compared 
to plant sprayed with distillate water only that gave the 
lowest values (3.22 inflorescence/plant, 28.88 
florets/inflorescence, 1.21 and 0.15 cm) respectively, and 
increases number of the day flower time until opening the 
first flower bud to 170.66 days. This might be also due to 
the role of dry yeast extract containing nutrients such as 

phosphorus, which activated the metabolism of the plant 
such as photosynthesis and the liberalization of the energy 
needed for the biosynthesis processes of the plant, 
including cell division and elongation, formation of amino 
acids and proteins that are important in the formation of 
the energy complex compound like (ATP) and compounds, 
as well as, zinc, which has a role in the formation of 
Tryptophane which is important in the manufacture of 
auxin necessary for cell division and elongation, thereby, 
increasing the diameter of flower stalk length and 
diameters,(Al-Sahaf, 1989). Dry yeast extract encourages 
cell division, manufacture of protein and nucleic acids and 
the formation of chlorophyll (Wanas, 2002, 2006). 

Results in the Table 4 also showed significant increases 
in the flower characteristics of the plant when sprayed 
with vitamin B3 at a concentration of 80 mg/L in the 
number of inflorescences per plant, number of florets per 
inflorescence, floret diameters and inflorescence stem 
length to 5.24 inflorescence/plant, 41.66  
florets/inflorescence, 2.06 and 0.45 cm, respectively and 
decreases the number of day of flowering time to 160.88 
days as compared to the non- sprayed plant (control) 
which gave lowest values (4.11 inflorescecen/plant, 35.22 
floret/inflorescence, 1.64 and 0.34 cm), respectively, in 
addition to increasing number of days of flowering time to 
167.88 days.    This    increases    may  be  due to the role of  
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vitamin B3 in increased vegetative growth (Table 2), as 
well as, its role in the production of amino acids and 
nuclear, which is reflected positively on carbohydrate 
processing and transfer from the leaves to the 
inflorescences resulting in a balance between 
carbohydrates and protein which have positive effect in 
the formation of flowers (Florent, 1986). Finally, flowering 
characteristics of the plant were also improved.  

Results in Table 4 indicated that spraying activated dry 
yeast extract at a concentration of 4 g/L and vitamin B3 at 
concentration of 80 mg/g increased the number of 
inflorescence significantly to 8.72 inflorescence/plant and 
the number of floret to 52.66 florets/inflorescence, floret 
diameters to 2.83 cm and inflorescence stem length to 0.62 
cm, besides decreasing the number of day of flowering 
time to 153.00 days as compared to control treatment 
which gave the lowest values (3.00 inflorescence/plant, 
26.49 florets/inflorescence, 1.03 and 0.22 cm), 
respectively and also increasing the number of day of 
flowering time to 174.66 days.                             

 
 
REFERENCES 
 
Abdel-Halim SM (1995). Effect of some vitamins as growth regulators on 

growth, yield and endogenous hormones of a tomato plant during 
winter . Egypt. J. Appl. Sci. 10(12):322 – 334.  

Abdul Al- Abbas FA (1989). Effect of pinching and spraying with Vit.C, Vit 
B3, iron and zinc on growth and flowering of Dahlia ( Dahlia variabilis 
L.). M.Sc thesis. College of Agriculture. University of Basrah. Iraq. 

Abdul-Hameed AF,  Al-Fouly MM  (1995). Economic utilization of 
fertilizer of specialized foliage micro-nutrients, Arabic Fertilizer 
Magazine.18:4-25. 

AL- Kilani QA, Abdul- Hassan EAA (1986). Biochemistry. National Library 
Directorate for printing and publishing. University of Basrah. Ministry 
of Higher Education and Scientific Research. Iraq. 

Al- Naimi SNA (1999). Fertilizers and soil fertility. National Library for 
printing and publishing. University of Al Mosul . Ministry of Higher 
Education and Scientific Research. Iraq. 

Al- Rawi KM, Khalaf-Alla A (2000). Design and analysis of agricultural 
experiments. College of Agriculture and Forestry. University of Mosel. 
Iraq. 487. 

AL-Doghachi EHA, Hamza RE, Essa WM (2012). Physiological study of the 
effect spraying with seaweed extracts and addition methods of active 
dry yeast on the vegetative and flowering growth of Cumin plant 
(Cuminum cyminum L.). Bashrah. J. Agric. Sic. 25(1):1-12.  

Al-Sahaf FH (1989). Applied Plant Nutrition. Dar al-Hikma Press. 
University of  Baghdad. Ministry of Higher Education and Scientific 
Research. Iraq. 

Devlin MR,  Withaw F (I985). Plant Physiology( fourth ed.)( Translated by 
Abdul- Majid, T. R.; F. A. Salh and Khamis, H. Dar al-Hikma for Printing 
and Publishing Press. University of Baghdad. Ministry of Higher 
Education and Scientific Research. Iraq.1991. 

Dubois M, Gilles KA,  Hamilton JK,  Rebers PA,  Smith F (1956). 
Colorimetric method for determination of Sugars and related 
substances . Anal . Chem. 28(3):350–356.  

El-Naggar AH (2009). Response of Dianthus caryophyllus L. plant to foliar 
nutrition. World J. Agric. Sci. 5(5):622-630. 

Ferguson JJ, Allen WTLH, Kock KE (1987).Growth of Co2 enriched sour 
orange seedling treated with Gibberellic acid and Cytokinins. Proc. 
Florida State Hort. Soc. 99:37-39. 

Florent J (1986). Vitamins in Biotechnology. In : Page , H and Rehmeds, 
H.J., 4 : 115 – 158. VCH. Verlagsgesell-schaft MBH, D-6940 Weinheim, 
Fedral Republic of Germany . 

Goodwin TW (1976). Chemistry and biochemistry of plant pigments.   2nd 
ed. Academic Press N.Y., San Farncisco. USA. 373 . 

Hammady FMJ (2005). Effect of pinching and spraying with activated 
yeast suspension and vitamin B1on the vegetative growth, flowering  
and oil yield of the flowers of Calendula officinalis L. M.Sc thesis, 
College of Agriculture. University of Basrah. Iraq. 

Mohammed AAK (1985). Plant Physiology. The second volume. National 
Library for printing and publishing, the University of Mosul. Iraq. 

Mahmoud MK, Amin SKM  (1989). Ornamental and Landscaping, Ministry 
of Higher Education and Scientific Research, Technical Institute 
Establishment, Dar All Takani, Iraq.  

Noctor G, Queval G, Gakiere B (2006). NADP synthesis and pyridine 
nucleotide cycling in plants and their potential  importance in stress 
conditions. J. Exp. Bot.  58:1603- 1620 . 

Ponte JC, Tsen CC (1978). Bakery products in food and beverage 
mycology. Ed By Benchat, I.R. The AVI Publishing Company. INC. 
Westport, Conn. 

Reed G, Peppler HS (1973). Yeast technology The Avi Publishing 
Company, INC, West Port, Com. USA. 

Robinson  FA (1973). Vitamins in Phytochemistry, Vol. III :In: Lawrence P. 
Miller (Ed.) . 195 – 220. Van-Nostrand Reinhold Co., New York. USA. 

Tisdale SL, Nelson WL, Berton JD, Havlin JL (1997). Soil Fertility and 
Fertilizers. Prentice-Hall of India, New Delhi, India. 

Taiz L, Zeiger E  (1998). Plant Physiology 2nd, Sinauer Associated Inc., 
Publishers, Sunderland, Massachusetts, USA. 

Wanes AL (2002). Resonance of Faba bean( Vicia faba L.) plant to seed 
soaking with natural yeast and carrot extract. Annal. Agric. Sci. 
Moshtoher, 40(1):259 -278. 

Wanes AL (2006). Trail for improving growth and productivity of tomato 
plant grown in winter . Annal. Agric. Sci. Moshtoher. 44(3):466 - 471. 

Youssef  AA, Talaat  IM (2003). Physiological response of Rosemary plant 
to some Vitamins . Egypt Pharm. J. I :81 – 93. 

Cite this article as: 
 
Jamal AA, AL-Zurfi MTH, Kadhim SMB (2018). Effect of spraying 
activated dry yeast extract and vitamin B3 on growth 
characteristics of Stock plant Mathiola  incana L..  Acad. J. Agric. Res. 
6(5): 142-147. 
 
Submit your manuscript at 
http://www.academiapublishing.org/journals/ajar    

 


