
Australian Journal of Basic and Applied Sciences, 6(13): 443-453, 2012 
ISSN 1991-8178 

Corresponding Aurhor: Hassan, E.A., Hort. Dept., Fac. Agric., Al-Azhar Univ.,  Assiut. 
 

443 
 

Effect of  Rabbit Manure, VA Mycorrhiza and Bacillus sirculans on Growth, Flowering 
and Chemical Constituents of Periwinkle (Catharanthus roseus L.) Plants 

 
Hassan, E.A. 

 
Hort. Dept., Fac. Agric., Al-Azhar Univ.,  Assiut. 

 
Abstract: A field experiment was conducted during two successive seasons 2010 and 2011 to 
determine the influence of rabbit manure rats( 5,10 and 15 m3 / fed.) and bio-fertilizers. The bio-
fertilizer used was Bacillus sirculans (B.S) (used as seedlings inoculants) and vesicular arbuscular 
mycorrhizal fungi (VAM) (used as soil inoculants) and their interactions on periwinkle (Catharanthus 
roseus , L. G. Don). . Effect of the previous treatments on vegetative growth, flowering, constituents. 
The obtained data showed that plant height, branches number, herb dry weight, leaves dry weight, 
flowering date, number of flower/plant. Dry weight of flowers, N, P and K % , pigments content, total 
alkaloids % and content were led to the augmentation of due to rabbit fertilization treatments. The 
highest values of these previous parameters were observed when receiving the plants rabbit manure at 
the high rate (12 m3 /fed). In regard to bio-fertilizer treatments, all of them led to increase the plant 
height, branches number, herb dry weight, leaves dry weight, flowering date, number of flower/plant. 
Dry weight of flowers, N, P and K % , pigments content, total alkaloids % and content. The best results 
in terms of these characters were obtained when inoculating the plants with VAM + B.S. In most cases, 
the combined effect between rabbit manure fertilizer and bio-fertilizer treatments on periwinkle 
(Catharanthus roseus , L. G. Don) parameters was statistically significant. In most cases, inoculating 
the plants in combination with high rate of rabbit manure (15 m3 /fed) and  VAM + B.S. was the most 
effective treatments concerning growth, flowering as well as chemical constituents. 
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INTRODUCTION 
 
 Medicinal and aromatic plants are a group of plants cultivated all over the world for various purposes, e.g. 
pharmaceutical, cosmetics, condiments and spices. These plants are sued also in the folk medicine, one of these 
plants are periwinkle (Catharanthus roseus , L. G. Don). 
 Also , the plant contains more than 70 alkaloid. Some of these decrease blood sugar levels, other reduces 
blood pressure. There are other uses in folk medicine, the juice of leaves is used to treat wasp sting, as infusion 
to arrest bleeding or as gargle to ease sore throats and chest ailment. The extract of the flower is administered as 
eyewash (Readwe's Digest) . The alkaloid could be used as sterilant for insects (Sukumar and Osmani, 1981) 
and in controlling high blood pressure (Daatonde and Joshi, 1982).  
 Vinca alkaloids are anti-mitotic and anti-microtubule  agents. They are nowadays produced synthetically 
and used as drugs in cancer therapy and as immunosuppressive drugs. These compounds are  vinblastine , 
vincristine, vindesine and vinorelbine. Periwinkle extracts and derivatives, such as vinpocetine, are also used as 
non–traumatic drugs. Catharanthus lanceus contains up to 6% yohimbine in its leaves. According to 
Mukhopadhyay et al. (1983) and Maloney et al.  (2006), Catharanthus plants contain more than 85 alkaloids. 
The most wide spread are  ibogaine, pervine, raubasine, vinblastine vincristine, vindoline and vindolinine. 
        Bio-organic agriculture is one of the recent approaches to produce crops with minimal residues of chemical 
fertilizers in their tissues. The system is based on exploiting microorganisms with specific metabolic activities 
along with organic materials as a source of energy to support the proliferation in the root zone and hence it is 
satisfying the nutriental requirement of the growing host. The utilization of microorganisms as biofertilizers is 
considered today a promising alternative to mineral fertilizers. This application reduces the amount of applied 
mineral fertilizers and supports plant growth under less polluted conditions. From the economic point of view, 
such application also reduces the agricultural costs as a result of decreasing the amounts of expensive inorganic 
N-fertilizers and increasing the yield of inoculated crops due to providing them with an available nutrient source 
and growth promoting substances (Shende et al., 1979; Vlassak and Reyders, 1977 & 1980; El- Demerdash et 
al. 1993 and El-Haddad et al., 1993). The bifertilizers stimulate the growth ,flowering and chemical 
constituents. These results in harmony with those obtained by, Shalan et al. (2001) on roselle plants , Hassan et 
al (2010) on khella plants, Hassan et al (2005) on  guar and fenugreek plants , Swaefy Hend et al(2007) on 
peppermint plant, Hassan et al (2009) on black cumin plants, El-Shafie et al. (2010) on khella plants, Al-shaer 
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(2011) on Grindelia camporum plants , stated that the application of bifertilizers on plants enhanced the growth , 
flowering and chemical constituents.  
        Organic manure improve the chemical and physical properties of the soil, and the fertility of sandy soil, 
reduction  nutrient losses, also was considered as a good source of nutrient supply. So, organic manure plays an 
important  role on growth and chemical constituents  of many medicinal and aromatic plants. In this concern  
Sidky et al. (1997) and Ali (2006) on roselle plants, Khater (2001)  on caraway, Sakr (2001) on peppermint 
Abou El-Fotouh (2002) on calendula officinalis, El-Ghawas et al. (2002) , Somida (2002) on  marigold (Tagetes 
minuta L.) plants ,Abdou and Mahmoud (2003)  on fennel plants, El-Sayed et al. (2002) on spearmint and 
marjoram plants ,Helmy and Zarad (2003) on borage plants , Khalid and Shafei (2005) on dill plants, Salem and 
Awad (2005) on coriander plants, Bishr et al (2006) on Silybum marianum plants, Rehab et al (2009) on rocket 
and parsley plants, Gewefiel et al (2009) on Nicotiana glauca plants, Abdou et al (2011) on basil plants, Harb et 
al (2011)on black cumin plants and El-Ghawwas et al (2011) on sweet annie plants. They found that organic 
manure have a positive response on growth and chemical constituents  of these plants.  
 Therefore this study aimed to investigate the effect of rabbit manure and some biofertilizers (vesicular-
arbuscular mycorrhizae (VAM) and  B. sirculans) and their interaction on growth, flowering and chemical 
composition of periwinkle (Catharanthus roseus , L. G. Don) plants. 
 

MATERIALS AND METHODS 
 
 This experiment was carried out in the Laboratories and Experimental Farm of Faculty of Agriculture, Al-
Azhar University, Assiut, Egypt during the two successive seasons of 2010 and 2011 to study the effect of rabbit 
manure treatments, and bio-fertilizers such as Bacillus sirculans (used as seedlings inoculants) and Vesicular 
arbuscular mycorrhizal fungi which contained three effective strains representing Glomus etunicatum, Glomus 
intraradices and Glomus fasciculatum (used for soil inoculation) on growth, flowering , pigments, N,P  and K 
percentage and total Alkaloid percentage and content of periwinkle (Catharanthus roseus , L. G. Don).plants.  
 A split plot design with three replications, rabbit manure rates {R.M.1 = 5, R.M.2 =10, and R.M.3 =15 M 3 
/fed.} were added while soil preparation considered the main plots, bio-fertilizers treatment were assigned as 
sub plots. Periwinkle seeds were sown on March 20th of the two seasons seed pans in the greenhouse and 
transplanting and were 45 of the sowing. The experimental plot was 3.6 × 3.3 m and contained 5 rows, 60 cm 
apart. The distances between the hills were 30 cm.. Physical and chemical properties of the used soil are shown 
in Table(!). All agricultural practices were performed as usual. At the end of the experiment, the following data 
were recorded: plant height, number of branches / plant, herb dry weight (g) / plant, leaves dry weight (g) / plant 
, parameters of flowers, taken during the flowering stage. Periwinkle seeds Catharanthus roseus, L. G. Don 
were obtained from the Department of Medicinal and Aromatic plants, Agriculture Research Center (A.R.C), 
Ministry of Agriculture, Egypt, Bacillus sirculans  and Vesicular arbuscular mycorrhizal fung while the bio-
fertilizers were brought from National Research Centre , Dokki Cairo, Egypt and rabbit Manure were brought 
from a farm animal production - Faculty of Agriculture - Al-Azhar University, Assiut . 
 
Chemical Analysis: 
 Nitrogen, phosphorus and potassium  percentage were determined according to A.O.A.C. (1990), The total 
alkaloid content of the samples was assessed using a method previously described by (Koriesh, 1989) which can 
summarized as follows: One gram of powdered crude drug was accurately weighted and transferred to a 50 ml 
beaker. Five ml of ammonia solution (25 percent) were added, air–dried then 15 ml of chloroform were added 
and allowed to macerate for 24 hours, and filtered. The extract shaken with 45 ml of 2 % sulfuric acid in a 
separating funnel until it tested negative for alkaloids with modified dragendorff reagent. This acid solution was 
adjusted to pH 10 with dilute ammonia solution (25 %) and extracted with chloroform (3 times 30ml). The 
resulting chloroform solution, was dried over anhydrous sodium sulfate, filtered and concentrated to dryness. the 
residue was dissolved in 5ml chloroform, then one drop of indicator solution of gentian violet in glacial acetic 
acid (0.5 % w/v) and 5ml. of glacial acetic acid were added. The mixture continuously stirred and titrated to a 
visual green end point with 0.01 N perchloric acid in glacial acetic acid. The total alkaloid content was 
expressed as milligrams of perivine per gram dry weight of the plant samples. Dragendorff Reagent (DR). A 0.8 
g amount of bismuth nitrate was dissolved in 40 mL of distilled water and 10 mL of glacial acetic acid. The 
resulting solution was mixed with 20 mL of 40% potassium iodide. Calibration Cur Ve. A 18.39 mg amount of 
bismuth nitrate was dissolved in 5 mL of concentrated nitric acid and diluted to 100 mL with distilled water to 
obtain a bismuth nitrate stock solution, from which a dilution series was prepared (379.1, 284.3, 213.3, 160.0, 
120.0, 90.0, 67.5, 50.6, and 38.0 μmol/L). A 5 mL amount of thiourea 3% was added to 1 mL of each solution. 
The absorbance value of the yellow complex formed was measured at 435 nm. The assay was performed in 
triplicate. The average regression equation was y ( 6.83 × 10-4 x).  



Aust. J. Basic & Appl. Sci., 6(13): 443-453, 2012 

445 
 

 Ali et al. (1979) concluded that harvesting of catharanthus roseus should be best carried out at the anthesis 
stage to obtain the optimum yield of alkaloids so. The following constituents were determined at the flowering 
stage every season. Statistical analysis was carried out according to the method of Gomez and Gomez (1984). 
 
Table a: Physico-chemical properties of the used soil. 
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Table b: Chemical analysis of rabbit manure. 

Organic 
fertilizer 

C % OM    
% 

Macro elements (%) Micro elements 
N% P % K % Ca % Mg % Zn ppm Cu ppm 

Rabbit 
manure 

16.7 50.0 1.04 0.99 2.05 1.13 0.54 493 168 

 
RESULTS AND DISCUSSION 

 
Plant Growth: 
Plant Height: 
 The obtained data in Table(1) indicate that plant height of Catharanthus roseus was significantly affected 
by rabbit manure as organic treatments for the two experimental seasons. It was found that receiving the plants 
rabbit manure at all levels led to an a greatly significant increase in plant height as compared to untreated plants 
in both seasons. 
 Moreover, it is appear that the values of plant height were increased by increasing the levels used of organic 
fertilizer, therefore, the tallest plants were obtained due to application of rabbit manure at the high level which 
increased the plant height over the control by 24.21 % and by 21.67 % in the two growing seasons, respectively. 
 The positive effect of organic manure in improving plant height was studied by many workers , El-
Ghawwas et al. (2002), Somida (2002) on  marigold (Tagetes minuta L.), Bishr, et al (2006) on marjoram plants 
,Gewaily, et al (2006) on marjoram plants and  Azzaz et al (2009) on fennel plants. 
 As for biofertilization treatments, data in table(1) reveal that the main effect of them on plant height of  
Catharanthus roseus had significant in the two successive seasons. From the obtained results, it is clear that 
using VAM, B.S and VAM+B.S resulted a significant increase in plant height comparing to the check treatment 
for the two seasons. The best result of plant height was observed when inoculating  Catharanthus roseus with 
VAM+B.S as reached 14.63 % and 13.23 %  over than those obtained by uninoculated plants in the first and the 
second seasons, respectively.  
 The stimulating effect of VAM in increasing plant height was reported by Hassan (2005) on  guar and 
fenugreek plants and Hassan et al (2009) on black cumin plants. 
 The promoting effect of B.S in enhancing plant height was obtained by Hassan (2005) on  guar and 
fenugreek plants , Hassan et al. (2010) on khella plants and Al-Shaer (2011) on Grindelia camporum plants . 
 In regard to the interaction between the two studied factors, recorded data illustrated that it was significant 
effect on plant height for the two experimental seasons. The most effective treatment of plant height was 
detected as a result of supplying Catharanthus roseus with the high level of rabbit manure plus inoculating the 
plants with VAM+B.S in comparison with those obtained by other combination treatments in the two 
experimental seasons, as clearly shown in Table (1)     
 
Branch Number:  
  Illustrated data in Table (1) pointed out that number of branches/plant of Catharanthus roseus had 
significantly affected by rabbit manure as organic treatments in the two seasons. However, it is obvious that 
supplying the plants with rabbit manure at all levels caused a significant increase in branch number comparing 
to untreated plants in the two experimental seasons.   
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 Moreover, it is appear that the values of number of branches/plant were increased by increasing the levels 
used of organic fertilizer, therefore, the maximum number of branches were detected when application of rabbit 
manure at the high level as reached 25.31 and 21.51 % over the check control in the two experimental seasons, 
respectively. 
 These results are in accordance with those obtained by Somida (2002) on  marigold (Tagetes minuta L.) , 
Salem and Awad(2005) on coriander plants, Khalid and Shafei (2005) on Dill plants, Gewaily, et al (2006) on 
marjoram plants , Abdou et al (2011) on clove basil plants and Al-shaer (2011) on Grindelia camporum plants . 
 In regard to biofertilization treatment, the data reveal that all of them significantly augmented branch 
number of Catharanthus roseus in both seasons. However, the maximum values of branch number was 
observed when adding VAM + B.S which increased it by 28.65 % and by 26.60 % over control plants in the first 
and the second seasons, respectively . 
 The stimulating effect of biofertilization in increasing number of branches/plant was reported by Hassan 
(2005) on  guar and fenugreek plants , Hassan et al (2009) on black cumin plants ,Hassan et al. (2010) on khella 
and plants Al-Shaer (2011) on Grindelia camporum plants . 
 The interaction between rabbit manure fertilizer and bio-fertilizer treatments on number of branches / plant 
had significant effect in the two successive seasons. It is obvious that treating the plants with rabbit manure at 
the high level plus inoculating the plants with VAM+B.S gave the highest values of branch number in 
comparison with those obtained by other combination treatments in the two experimental seasons, as clearly 
shown in Table (1).  
 
Herb Dry Weight:  
 Data presented in Table (1) show that the main effect of rabbit manure treatments on herb dry weight / plant 
was statistically significant in the two seasons. It is noted from the obtained results that all rabbit manure 
treatments significantly increased the herb dry weight compared to untreated control in both seasons.  
 Moreover, it was found that the heaviest weight of herb dry were observed due to receiving Catharanthus 
roseus plants rabbit manure at the high rate as increased it by 9.76 and by 9.93 % over unfertilized control in the 
two growing seasons, respectively. 
 These results are in accordance with those obtained by Salem and Awad(2005) on coriander plants, Khalid 
and Shafei (2005) on Dill plants, Gewaily, et al (2006) on marjoram plants and Abdou et al(2011) on clove basil 
plants. 
 
Table 1: Effect of rabbit manure(R.M) and some biofertilizers(VAM &B.S) on growth of Catharanthus roseus L plant. 

Second season First season 

Organic manure 
(A) 

Biofertilizers(B) Biofertilizers(B) 
Plant height(cm) 

Mean 
VAM+

B.S 
B.S VAM Cont. Mean 

VAM+ 
B.S 

B.S VAM Cont. 

70.00 74.00 70.67 72.00 63.33 67.83 73.00 67.33 69.67 61.33 Cont. 
71.92 77.33 72.00 74.00 64.33 70.25 76.33 70.00 72.00 62.76 R.M.1 
82.42 86.33 82.00 84.67 76.67 80.67 85.00 80.00 83.00 74.67 R.M.2 
85.17 87.67 84.00 86.00 83.00 84.25 87.00 83.00 85.33 81.67 R.M.3 

 81.33 77.17 79.17 71.83  80.33 75.08 77.50 70.08 Mean 
A: 1.45             B:1.27             AB:2.55 A: 0.66             B:0.44              AB:0.89 L.S.D.0.05 

Branch number/plant  
11.39 12.83 10.83 12.57 9.33 10.55 12.17 10.23 11.37 8.43 Cont. 
12.12 13.62 11.83 12.50 10.53 11.68 13.03 11.60 12.67 9.40 R.M.1 
12.91 14.4 12.33 13.07 11.83 12.26 13.55 11.82 12.58 11.10 R.M.2 
13.84 15.30 13.40 14.00 12.67 13.22 14.40 12.67 13.40 12.40 R.M.3 

 14.04 12.10 13.03 11.09  13.29 11.58 12.50 10.33 Mean 
A: 0.10             B:0.24              AB:0.47 A: 0.16          B:0.25            AB:050 L.S.D.0.05 

Herb dry weight(gm)  
35.43 37.20 35.50 37.07 31.97 31.44 33.73 31.20 32.40 28.43 Cont. 
36.14 37.07 36.37 38.00 33.13 32.33 34.33 31.97 33.30 29.73 R.M.1 
37.97 41.73 38.10 38.77 34.30 33.65 36.67 33.07 34.30 30.57 R.M.2 
38.95 41.73 38.90 39.93 35.23 34.51 37.70 34.07 34.97 31.30 R.M.3 

 39.13 37.22 38.44 33.66  35.61 32.58 33.74 30.01 Mean 
A: 0.60              B:0.44              AB:0.87 A: 0.40            B:0.45             AB:N.S L.S.D.0.05 

Leaves dry weight/plants(gm)  
14.90 15.95 14.46 15.55 13.65 14.18 15.12 13.88 14.45 13.27 Cont. 
15.84 17.12 15.32 16.50 14.42 15.07 16.12 14.75 15.33 14.07 R.M.1 
16.37 17.72 15.97 16.82 14.99 15.71 16.93 15.42 16.13 14.37 R.M.2 
17.23 18.23 17.08 17.92 15.67 16.56 17.72 16.33 17.30 14.88 R.M.3 

 17.26 15.71 16.70 14.68  16.47 15.10 15.80 14.15 Mean 
A: 0.11              B:0.21             AB: N.S A: 0.18             B:0.18               AB:0.36  
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 Herb dry weight of Catharanthus roseus plants was significantly affected by inoculation treatments with 
VAM, B.S and VAM + B.S in the two experimental seasons. From the obtained results, it is noticed that all of 
them led to a significant increase in herb dry weight in comparison with the check treatment in the first and the 
second seasons. Inoculating the plants with VAM + B.S gave better herb dry weight which increased it by 18.66 
and by 16.25 % over the control plants in both seasons, respectively, as clearly shown in Table (1). 
 The stimulating effect of biofertilization in increasing herb dry weight / plant was reported by Hassan 
(2005) on  guar and fenugreek plants , Hassan et al (2009) on black cumin plants , Hassan et al. (2010) on khella 
plants and Al-Shaer (2011) on Grindelia camporum plants. 
  The interaction between the two studied factors on herb dry weight of Catharanthus roseus had significant 
effect in the second season only. However, it is clear that addition of rabbit manure at the medium or the high 
level and VAM + B.S recorded the best result of herb dry weight as compared to obtained by other combination 
treatments in both seasons, as clearly illustrated in Table (1) 
 
Leaves Dry Weight/Plant(G): 
 Data listed in Table (1) reveal that the main effect of rabbit manure treatments on leaves dry weight/plant 
was statistically significant in the two seasons. It is noted from the obtained results that all rabbit manure 
treatments significantly increased the leaves dry weight compared to untreated control in both seasons.  
 Moreover, it was found that the heaviest weight of leaves dry were observed due to receiving Catharanthus 
roseus plants rabbit manure at the high rate which increased it by 16.78 and 15.64 % over unfertilized control in 
the two growing seasons, respectively.  
 Leaves dry weight of Catharanthus roseus plants was significantly affected by inoculation treatments with 
VAM, B.S and VAM + B.S in the two experimental seasons. From the obtained results, it is noticed that all of 
them led to a significant increase in Leaves dry weight in comparison with the check treatment in the first and 
the second seasons. Inoculating the plants with VAM + B.S gave better leaves dry weight which increased it by 
16.40 and by 17.57 % over the control plants in both seasons, respectively, as clearly shown in Table (1). 
 The interaction between the two studied factors, on leaves dry weight of Catharanthus roseus had 
significant effect in the first season only. However, it is clear that addition of rabbit manure at the high level and 
VAM + B.S recorded the best result of leaves dry weight as compared to obtained by other combination 
treatments in both seasons, as clearly illustrated in Table (1). 
 
Plant Flowering: 
Flowering Date(Days): 
 Data of Table (2) clearly show that flowering date was significantly affected by rabbit manure and 
biofertilizers treatments and their interactions in the two experimental seasons. 
        It is noted from the obtained results that all rabbit manure treatments caused on early  flowering date 
compared to untreated control in both seasons. Moreover, it was found that the earliest floweing were observed 
due to receiving Catharanthus roseus plants rabbit manure at the high rate.  
 Flowering date of Catharanthus roseus plants was significantly affected by inoculation treatments with 
VAM, B.S and VAM + B.S in the two experimental seasons. From the obtained results, it is noticed that all of 
them led to a significant decrease in number of days to flowering comparing to the check treatment in the first 
and the second seasons. The earliest flowering data was obtained when inoculating the plants with VAM + B.S, 
as clearly shown in Table (2). 
 The interaction between the two studied factors on flowering date of Catharanthus roseus had significant 
effect in the two seasons. However, it is clear that addition of rabbit manure at the high level and VAM + B.S 
recorded the best result of early flowering date as compared to obtained by other combination treatments in both 
seasons, as clearly illustrated in Table (2) 
 
Flowers Number/Plant: 
  Presented data in Table (2) show that flowers number of Catharanthus roseus /plant had significantly 
affected by rabbit manure as organic treatments in the two growing seasons. However, it could be concluded 
that application of rabbit manure at all levels led to an a greatly significant increase in flowers number of 
Catharanthus roseus compared to the check treatment in the two experimental seasons.  
 Moreover, it is appear that the values of flowers number/plant were increased by increasing the levels used 
of organic fertilizer, therefore, the highest flowers number/plant were obtained due to application of rabbit 
manure at the high level which increased it over the control by 11.28 % and by 12.65 % in the two growing 
seasons, respectively.  
 As for biofertilization treatments, data in Table(2) reveal that the main effect of them on flowers 
number/plant of  Catharanthus roseus had significant in the two successive seasons. From the obtained results, 
it is clear that using VAM, B.S and VAM+B.S resulted a significant increase in flowers number/plant 
comparing to the check treatment for the two seasons. The best result of flowers number/plant was observed 
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when inoculating  Catharanthus roseus with VAM+B.S as reached 7.14 % and 8.45 %  over than obtained by 
uninoculated plants in the first and the second seasons , respectively. 
 The interaction between the two studied factors on flowers number/plant of Catharanthus roseus had no 
significant effect in the two experimental seasons,as shown in Table (2). 
 
Flowers Dry Weight(G): 
 Data presented in Table (2) pointed out that the main effect of rabbit manure treatments on flowers dry 
weight was statistically significant in the two seasons. It is noted from that all rabbit manure treatments 
significantly increased the flowers dry weight compared to untreated control in both seasons.  
 Moreover, it was found that the heaviest weight of flowers dry were observed due to receiving 
Catharanthus roseus plants rabbit manure at the high rate which increased it by 22.79 and by 25.57 % over 
unfertilized control in the two growing seasons, respectively. 
 The positive effect of organic manuer in improving flowering parameters was studied by many workers , 
Somida (2002) on  marigold (Tagetes minuta L.) , Salem and Awad (2005) on coriander plants, Khalid and 
Shafei (2005) on Dill plants and Ali (2006) on roselle plants,  
 Flowers dry weight of Catharanthus roseus plants was significantly affected by inoculation treatments with 
VAM, B.S and VAM + B.S in the two experimental seasons. From the obtained results, it is noticed that all of 
them led to a significant increase in flowers dry weight in comparison with the check treatment in the first and 
the second seasons. Inoculating the plants with VAM + B.S gave better flowers dry weight which increased it by 
11.73 and by 11.31 % over the control plants in both seasons, respectively, as clearly shown in Table (1). 
 The positive effect of biofertilizers in improving flowering parameters was studied by many workers , 
Misra (1997) on gladiolus plants  and Gad (2001) on fennel and anise, Shaalan et al. (2001) on roselle plants , 
El-Shafie et al. (2010) on khella plants and Al-Shaer (2011) on Grindelia camporum plants.  
 The interaction between the two studied factors on flowers dry weight of Catharanthus roseus had 
significant effect in the two successive seasons. However, it is clear that addition of rabbit manure at the high 
level and VAM + B.S recorded the best result of flowers dry weight as compared to obtained by other 
combination treatments in both seasons, as clearly illustrated in Table (2). 
 
Table 2: Effect of rabbit manure(R.M) and some biofertilizers(VAM &B.S) on flowering  of Catharanthus roseus L plant. 

Second season First season 
Organic 
manure 

(A) 

Biofertilizers(B) Biofertilizers(B) 
Flowering date(days) 

Mean 
VAM+B.

S 
B.S VAM Cont. Mean 

VAM+ 
B.S 

B.S VAM Cont. 

66.42 65.00 67.00 66.00 67.67 63.50 62.00 64.00 63.00 65.00 Cont. 
64.75 63.00 65.00 64.00 67.00 61.75 60.00 62.00 61.00 64.00 R.M.1 
63.75 62.00 64.00 63.00 66.00 60.83 59.00 61.00 60.33 63.00 R.M.2 
63.17 61.00 63.67 63.00 65.00 60.17 58.00 60.67 60.00 62.00 R.M.3 

 62.75 64.92 64.00 66.42  59.75 61.92 61.08 63.50 Mean 
A: 0.16        B:0.17          AB:0.35 A: 0.18        B:0.17           AB:0.35 L.S.D.0.05 

number/plant Flowers  
67.17 70.00 65.67 68.67 64.33 65.08 67.33 64.33 65.67 63.00 Cont. 
69.17 71.67 68.33 70.00 66.67 67.08 69.00 66.33 67.67 65.33 R.M.1 
72.17 74.33 71.67 73.00 69.67 70.50 73.33 69.33 71.67 67.67 R.M.2 
75.67 79.33 74.67 77.00 71.67 72.42 75.33 71.67 72.67 70.00 R.M.3 

 73.83 70.08 72.17 68.08  71.25 67.92 69.42 66.50 Mean 
A: 0.58       B:0.85           AB:N.S A: 0.78      B:0.48         AB:N.S L.S.D.0.05 

   
Flowers dry weight(g)  

0.919 0.957 0.913 0.933 0.873 0.895 0.933 0.883 0.907 0.857 Cont. 
0.981 1.047 0.960 0.990 0.927 0.958 1.020 0.943 0.967 0.900 R.M.1 
1.055 1.120 1.037 1.073 0.990 1.018 1.080 0.997 1.033 0.960 R.M.2 
1.154 1.210 1.123 1.183 1.100 1.099 1.157 1.083 1.120 1.037 R.M.3 

 1.083 1.008 1.045 0.973  1.048 0.977 1.007 0.938 Mean 
A: 0.02        B:0.01         AB:0.02 A: 0.03        B:0.01          AB:0.02 L.S.D.0.05 

 
Chemical Composition:  
1-N,P and K Percentage:              
 Data in Table (3) show the existence of significant differences resulting to the use of rabbit manure 
treatments concerning N,P and K percentage of Catharanthus roseus in the two experimental seasons. It is 
appear that fertilizing the plants with rabbit manure at all levels led to a significant increase in N, P and K 
percentage compared to the check treatment in both seasons. The high rate of rabbit manure registered the 
highest value of N , P and K percentage 41.85,50.42,11.70 and by 75.85,46.62,13.24 % over that those obtained 
by control in both seasons, respectively. 
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 These results hold true with those obtained by Radwan and Farahat (2002) on coriander plants, Somida 
(2002) on  marigold (Tagetes minuta L.) , Helmy and Zarad (2003) on borage plants , Shaalan (2005) on Nigella 
sativa and Hassan (2005) on guar and fenugreek plants. 
 
Table 3: Effect of rabbit manure(R.M) and some biofertilizers (VAM &B.S) on N,P and K percentage of Catharanthus roseus L plant. 

Second seasonFirst season 
Organic 
manure 

(A) 

Biofertilizers(B)Biofertilizers(B) 
N %

Mean VAM+B.
S B.S VAM Cont. Mean VAM+

B.S
B.S VAM Cont. 

1.238 1.767 1.4771.6031.2631.4791.7131.407 1.573 1.223 Cont. 
1.685 1.957 1.6271.6671.4901.6611.9371.607 1.640 1.460 R.M.1 
2.105 2.323 2.1832.2671.6472.0432.2732.110 2.227 1.560 R.M.2 
2.177 2.403 2.2272.3631.7132.0982.3232.153 2.300 1.617 R.M.3 
 2.113 1.8781.9751.528 2.0621.819 1.935 1.465 Mean 

A: 0.033        B:0.023          AB:0.043A: 0.023        B:0.023         AB:0.043 L.S.D.0.05 
P % 

0.266 0.340 0.2300.2870.2070.2380.3200.200 0.247 0.187 Cont. 
0.346 0.437 0.3130.3900.2430.3190.3900.287 0.373 0.227 R.M.1 
0.375 0.453 0.3230.4330.2900.3410.4070.293 0.393 0.270 R.M.2 
0.390 0.467 0.3370.4500.3070.3580.4270.310 0.407 0.290 R.M.3 
 0.424 0.3010.3900.262 0.3860.273 0.355 0.243 Mean 

A: 0.012       B:0.012          AB:0.022A: 0.022      B:0.012         AB:0.022 L.S.D.0.05 
K % 

2.198 2.343 2.3232.1971.9272.1532.2972.280 2.153 1.883 Cont. 
2.343 2.430 2.4102.3402.1932.2832.3902.373 2.290 2.077 R.M.1 
2.393 2.487 2.4602.3632.2602.3532.4502.430 2.320 2.210 R.M.2 
2.489 2.587 2.5402.4572.3732.4052.4902.470 2.383 2.277 R.M.3 
 2.462 2.4332.3392.188 2.4072.388 2.287 2.112 Mean 

A: 0.032        B:0.022         AB:0.042A: 0.022        B:0.011         AB:0.032 L.S.D.0.05 
 
 In relation to VAM and B.S treatments, the presented results reveal that N , P and K  percentage  of 
Catharanthus roseus had significantly augmented due to application of these biofertilizeres in comparison with 
untreated ones in the first and second seasons. In addition, supplement Catharanthus roseus plants with VAM + 
B.S gave the best result of this trait as increased it by 40.75,58.85,13.97 and by 38.29,61.83,12.52 % over that 
those obtained by control in both seasons, respectively, as shown in Table (3). 
 The positive responses of biofertilizer are in harmony with those obtained by Hassan et al (2009) on black 
cumin plant, Swaefy Hend et al. (2007) on peppermint plant and Al-Shaer (2011) on Grindelia camporum 
plants. 
 The interaction between the two studied factors on N,P and K percentage of Catharanthus roseus had 
significant effect in the two successive seasons. However, it is clear that application of rabbit manure at the high 
level and VAM + B.S recorded the best result of N,P and K percentage as compared to obtained by other 
combination treatments in both seasons, as clearly illustrated in Table (3). 
 
2-Pigments: 
Chlorophyll a.b and Caroteniods: 
 The obtained data in Table(4) indicate that chlorophyll a,b and caroteniods of Catharanthus roseus was 
significantly affected by rabbit manure as organic treatments for the two experimental seasons. It was found that 
receiving the plants rabbit manure at all levels led to an a greatly significant increase in chlorophyll a,b and 
caroteniods as compared to untreated plants in both seasons. 
 Moreover, it is appear that the values of chlorophyll a,b and carotene were increased by increasing the 
levels used of organic fertilizer, therefore, the highest value were obtained due to application of rabbit manure at 
the high level which increased the chlorophyll a ,b and caroteniods over the control by 28.36,47.31,6.24 and by 
31.31,51.40,7.67 % over than those obtained by control in both seasons, respectively.                                                                        
 The stimulating effect of organic manure in increased the pigments was obtained by Somida (2002) on  
marigold (Tagetes minuta L.), Rehab et al. (2009) on rocket and parsley plants , and Abdou et al (2011) on 
clove basil plants. 
 As for biofertilization treatments, data in Table(4) reveal that the main effect of them on chlorophyll a ,b 
and caroteniods of  Catharanthus roseus had significant in the two successive seasons.From the obtained 
results, it is clear that using VAM, B.S and VAM+B.S resulted a significant increase in chlorophyll a ,b and 
caroteniods comparing to the check treatment for the two seasons. The best result of chlorophyll a ,b and 
carotene was observed when inoculating  Catharanthus roseus with VAM+B.S as reached 27.08 ,14.63 ,8.33 % 
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and 26.27, 12.42, 7.03% over than obtained by uninoculated plants in the first and the second seasons, 
respectively.  
 The stimulating effect of biofertilization stimulating effect of the pigments was reported by Hassan (2005) 
on  guar and fenugreek plants and Al-Shaer (2011) on Grindelia camporum plants. 
 In regard to the interaction between the two studied factors, recorded data illustrate that it was significant 
effect on chlorophyll a ,b and caroteniods for the two experimental seasons, Supplying Catharanthus roseus 
with the high level of rabbit manure plus inoculating the plants with VAM+B.S gave the highest values of the 
three pigments in comparison with those obtained by other combination treatments in the two experimental 
seasons, While the moral The result in the second season only for carotene as clearly shown in Table (4).     
 
Table 4: Effect of rabbit manure(R.M) and some biofertilizers(VAM &B.S) on Chlorophyll a.b and caroteniods of Catharanthus roseus L 

plant 
Second seasonFirst season 

Organic 
manure 

(A) 

Biofertilizers(B)Biofertilizers(B) 
Chlorophyll (A)

Mean VAM+B.
S B.S VAM Cont. Mean VAM+

B.S
B.S VAM Cont. 

1.236 1.440 1.1571.3071.0401.2131.4401.157 1.307 1.036 Cont. 
1.401 1.563 1.4371.4701.1331.3691.5631.437 1.470 1.133 R.M.1 
1.616 1.667 2.1571.3401.3001.5721.6672.157 1.340 1.300 R.M.2 
1.623 1.887 1.5231.3671.7171.5571.8871.523 1.367 1.717 R.M.3 
 1.639 1.5681.3711.298 1.5861.538 1.340 1.248 Mean 

A: 0.220        B:0.080         AB:0.162A: 0.122        B:0.043           AB:0.092 L.S.D.0.05 
Chlorophyll (B) 

0.893 1.167 0.7730.8770.7530.8541.1050.727 0.855 0.727 Cont. 
1.160 0.947 1.2431.2071.2431.0680.8671.149 1.106 1.149 R.M.1 
1.245 1.433 1.0931.3031.1501.0861.3400.845 1.135 1.023 R.M.2 
1.352 1.52 1.1701.3571.3601.2581.4531.045 1.275 1.257 R.M.3 
 1.267 1.0701.1861.127 1.1910.942 1.093 1.039 Mean 

A: 0.072     B:0.053           AB:0.110A: 0.080       B:0.081         AB:0162 L.S.D.0.05 
caroteniods 

0.834 0.870 0.8500.8200.7970.7850.8290.808 0.759 0.744 Cont. 
0.881 0.867 0.8400.8700.9470.8150.8150.787 0.835 0.824 R.M.1 
0.880 0.993 0.8530.8600.8130.8050.8730.814 0.790 0.745 R.M.2 
0.898 0.923 0.8830.9270.8570.8340.8630.825 0.840 0.807 R.M.3 
 0.913 0.8570.8690.853 0.8450.808 0.780 0.780 Mean 

A: 0.022        B:0.031          AB:0.07A: 0.030       B:0.030           AB:N.S L.S.D.0.05 
 
3 - Alkaloids Percentage and Content: 
Alkaloids Percentage: 
 Data in Table (5) show the existence of significant differences resulting to the use of rabbit manure 
treatments concerning alkaloids percentage of Catharanthus roseus in the two experimental seasons. It is appear 
that fertilizing the plants with rabbit manure at all levels led to a significant increase in alkaloids percentage 
compared to the check treatment in both seasons. The high rate of rabbit manure registered the highest value of 
alkaloids percentage ranged 13.80 % and 13.99 % over that those obtained by control in both seasons, 
respectively.                                                                                                                       
 In relation to inoculation by VAM and B.S strains, the presented results pointed out alkaloids percentage of 
Catharanthus roseus had significantly augmented due to application of these biofertilizeres in comparison with 
untreated ones in the first and second seasons. In addition, supplement Catharanthus roseus plants with VAM + 
B.S gave the best result of this trait as increased it by 18.56 and by 16.96 % over that those obtained by control 
in both seasons, respectively, as shown in Table (5). 
 The interaction between the two studied factors on alkaloids percentage of Catharanthus roseus had 
significant effect in the two successive seasons. However, it is clear that addition of rabbit manure at the high 
level and VAM + B.S recorded the best result of alkaloids percentage as compared to obtained by other 
combination treatments in both seasons, as clearly illustrated in Table (5). 
 
Alkaloids Content/Plant(G):  
 The obtained data in Table(5) indicate that alkaloids content/plant(g)of Catharanthus roseus was 
significantly affected by rabbit manure as organic treatments for the two experimental seasons. It was found that 
receiving the plants rabbit manure at all levels led to an a greatly significant increase in alkaloids content/plant 
(g) as compared to untreated plants in both seasons. 
 Moreover, it is appear that the values of alkaloids content/plant(g) were increased by increasing the levels 
used of organic fertilizer, therefore, the highest value were obtained due to application of rabbit manure at the 
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high level which increased the alkaloids content/plant(g) over the control by 33.33 % and by 32.58 % in the two 
growing seasons, respectively. 
 
Table 5: Effect of rabbit manure (R.M) and some biofertilizers(VAM & B.S) on Alkaloids percentage and content of Catharanthus roseus 

L plant. 
Second seasonFirst season 

Organic 
manure 

(A) 

Biofertilizers(B)Biofertilizers(B) 
Alkaloids (%)

Mean VAM+B.
S B.S VAM Cont. Mean VAM+

B.S
B.S VAM Cont. 

1.472 1.603 1.4171.5371.3301.4351.5871.383 1.493 1.277 Cont. 
1.510 1.657 1.4501.5631.3701.4751.6331.390 1.523 1.353 R.M.1 
1.600 1.677 1.5831.6531.4871.5551.5601.550 1.603 1.417 R.M.2 
1.678 1.767 1.6531.7431.5471.6331.7231.603 1.693 1.513 R.M.3 
 1.676 1.5261.6241.433 1.6481.482 1.578 1.390 Mean 

A: 0.02        B:0.02          AB:0.03A: 0.02       B:0.02           AB:0.04 L.S.D.0.05 
Alkaloids content/plant(g) 

0.221 0.257 0.2070.2400.1800.2040.2400.193 0.213 0.170 Cont. 
0.241 0.283 0.2230.2600.1970.2230.2600.207 0.233 0.190 R.M.1 
0.263 0.297 0.2530.2800.2230.2460.2800.240 0.260 0.203 R.M.2 
0.293 0.320 0.2870.3130.2500.2720.3070.260 0.293 0.227 R.M.3 
 0.289 0.2430.2730.213 0.2720.225 0.250 0.198 Mean 

A: 0.006        B:0.008         AB: N.SA: 0.007    B:0.005           AB:N.S L.S.D.0.05 
 
 As for biofertilization treatments, data in Table(5) reveal that the main effect of them on alkaloids content/ 
plant (g) of  Catharanthus roseus had significant in the two successive seasons.    From the obtained results, it is 
clear that using VAM, B.S and VAM+B.S resulted a significant increase in alkaloids content/plant(g) 
comparing to the check treatment for the two seasons. The best result of alkaloids content/plant(g) was observed 
when inoculating  Catharanthus roseus with VAM+B.S as reached 37.37 % and 35.68 %  over than those 
obtained by uninoculated plants in the first and the second seasons, respectively.  
 Concerning to the interaction, the data show that it was no significant effect on alkaloid content of 
Catharanthus roseus  for the two experimental seasons, as clearly declared in Table (5). 
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