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ABSTRACT 

This study was conducted during two successive seasons of 2012-2013 and 

2013-2014 at Biotechnology Department, Phytochemistry Department and Farm of 

Applied Research Center of Medicinal Plants (ARCMP) affiliated to the National 

Organization for Drug Control And Research (NODCAR). The present work aimed to 

investigate the effect of inoculation Pimpinella anisum L. seeds with arbuscular 

mycorrhizal fungi (my) and/or microbein (mi) biofertilizer and foliar spray plants with 

Thidiazuron (TDZ)  combined with chemical fertilizer at half or full dose of NPK on 

number of spores Am fungi (kg soil
-1

), AM fungi colonization , enzymatic activities  

(dehydrogenase activity [µg TPF/g dry soil/day] & Nitrogenase activity [nmol C2H4/g 

rhizosphere/ hour]), growth parameters (fresh weight of shoots per plant (g), fresh 

weight of roots per plant (g), dry weight of shoots per plant (g), dry weight of roots per 

plant (g), Plant height (cm), number of umbel per plant [at full flowering stage] & dry 

weight of seeds per plant [at harvest stage]) and chemical composition (plant pigments 

[chlorophyll a, chlorophyll b and carotenoides], macro elements content (%), total 

carbohydrates, and crude protein). The results in both seasons showed that, the highest 

values of number of AM fungi spores (kg soil
-1

) in anise (Pimpinella anisum L.) roots, 

AM fungi colonization %, enzymatic activities, growth parameters and chemical 

composition obtained at inoculating seeds with mixture of mycorrhizal and mycrobein 

at full dose of NPK.  

Introduction 

Anise (Piminella anisum L.) is belonging to the family of Apiaceae 

(Umbelliferae). Anise plant reaches a maximum height of 30-70 cm with ternately 

pinnate leaves. Very small and white flowers are born in compound umbels which 

distributed into 7 to 15 rays. The leaves of anise plant at the basal part are simple, 1.3-

5.1 cm long and shallowly lobed, while leaves top on the stems are feathery pinnate 

divided into numerous leaves (Chevallier, 1996). The fruit of anise is pyriform or ovoid 

laterally compressed, 3-5 mm in length and 2-3 mm wide. The color of anise fruits is 

greyish-green to greyish-brown with a sweet smell. Every fruit contains two carpals 

both containing an aniseed. The seed is small and curved, about 0.5cm long and 

greyish-brown. The pericarp is broadly ovoid, five ridged with short hairs and various 

vittae (Ross 2001). The essential oil is located in the schizogenic oil ducts of anise 

fruits, and shoots (Figueiredo et al., 2008). Aniseeds contain 1.5–5% essential oil and 
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used as flavouring, digestive, carminative, and relief of gastrointestinal spasms. 

Consumption of aniseed in lactating women increases milk and also reliefs their infants 

from gastrointestinal problems (Zargari, 1996). In the food industry, anise is used as 

flavoring and aromatic agent for fish products, ice cream, sweets, and gums (Özcan and 

Chalchat, 2006 & Salehi, 2010 ). 

Biofertilizers are the products containing living cells of different types of 

microorganisms which have the ability to mobilize nutritionally important elements 

from a non-usable to a usable forms through biological processes. Although the advent 

of the phenomenon is more than a century old, the need of its commercial exploitation 

was not applied (Saber, 1993 ; Hegde et al, 1999). Microorganisms play an important 

role in various chemical transformations of soils and thus, influence the availability of 

major nutrients like nitrogen, phosphorus, potassium and sulphur to the plants. 

Cyanobacteria and phosphate-solubilizing bacteria were used as biofertilizers to 

increase crop production (Singh, et al 1997; Earanna and Govindan, 2002).  

Biofertilizers, however, have no toxic effects. Biofertilizers are commonly called 

as microbial inoculants which are capable of mobilizing important nutritional elements 

in the soil from non-usable to usable form by the crop plants through their biological 

processes. For the last decade, biofertilizers are used extensively as an eco-friendly 

approach to minimize the use of chemical fertilizers, improve soil fertility status and for 

enhancement of crop production by their biological activity in the rhizosphere (Contra 

costa, 2003, Patil, 2010). Chemical fertilizers are expensive, they disturb the 

equilibrium of agro-ecosystems and cause pollution to the environment. These problems 

may be avoided by the use of biofertilizers (Al-Khiat, 2006). 

Thidiazuron  (N-phenyl-N’- 1,2,3,- thiadiazol-5-ylurea) , is a synthetic 

diphenylurea (DPU) type cytokinin that is thought to encourage the synthesis and /or 

accumulation of purine type cytokinins (Thomas and Katterman, 1986). In 

agriculture, TDZ is used as a defoliant particularly in cotton. It is sprayed on a field to 

defoliate the plants before the boll harvest.  

Khafaga and Abd-Elnaby (2007) on four wheat cultivars under different foliar 

application (0.1% ZnSO4 , 20 ppm paclobutrazol, 2.0 ppm Thitiazuron (TDZ) and tap 

water) reported that, Sids1 cv. treated with TDZ produced the best development at 

tillering and harvesting stages. Concerning chemical composition, 2.0 ppb TDZ 

treatment enhanced proline content, photosynthetic pigments, total carbohydrates, 

protein, K
+
 and Ca

++
 content in shoots of wheat plant as compared with the other 

treatments while the reverse was true for Na
+
 content. the effects of nitrogen fertilizer 

and plant growth regulators (PGRs) on spiking studied by (Ichihashi et al.,2010), and 

they investigated that,  TDZ stimulated vegetative or reproductive lateral bud growth 

markedly, depending on the air temperature. 

The aim of the present work was to study the effect of my, mi and TDZ 

combined with half or full dose of NPK on growth, yield and chemical composition of 

anise plant. 

MATERIALS AND METHODS 

This work was carried out during two successive seasons 2012-2013 and 2013-

2014 at Biotechnology Department, phytochemistry Department and Farm of Applied 
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Research Center of Medicinal Plants (ARCMP) affiliated to the National Organization 

for Drug Control And Research (NODCAR). 

Plant material 

Seeds of Pimpinella anisum L. obtained from Harraz market for Seeds and 

Pesticides (Bab El Khalk square, Cairo, Egypt). 

microorganisms material:- 

1. Mycorrhizal (contains Gloums spp., Gigaspora spp. and Acaulospora spp. V 

1:1:1) obtained from Soil, Water and Environment Research Institute. 

2. Mycrobein (biofertilizer containing N-fixing [such as Azotobacter and 

Azospirillum] and P-dissolving bacteria [Such as Pseudomonas and Bacillus 

megatheium] produced and distributed commercially by the General Organization 

for Agriculture Equalization Fund. Ministry of Agriculture, Egypt.  

Mycorrhizal  and microbein coated the seed of anise pre-planting by mixing 

with a fine mist of 10% sugar solution and mixing  seed with the microbein and 

Mycorrhizal spores. 

Thiduazoran growth regulators 

Obtained from commercial compound named Prop® 50 WP (containing 50% 

TDZ). 

 Plants were sprayed during vegetative growth (at 45 and 60 days after sowing) 

with 10 ml of a solution containing (5 mg/l TDZ dissolving in water containing 0.01% 

tween 20) using a hand atomizer. Weighing the plants before and after spraying showed 

that approximately 5 to 7 ml of the solution adhered to each plant. Control plants were 

sprayed with water containing 0.01% tween 20 but without TDZ.  

Soil used 

The soil used in the present work are collected the from farm of Applied 

Research Center soil of Medicinal Plants (ARCMP) related to The National Orgnization 

for Drug Control And Research (NODCAR) and initially analyzed for chemical and 

physical characters according to Black et al. (1965). These characters are presented in 

Table (1). 

Table (1): Chemical and physical characteristics of the                                                  

experimental soil 

 

  

EC 

mmohs/cm 

 

SP 
Ph Soluble ions (meq/L) 

7.5 
 

26 
8.1 

Ca+ +  Mg+ +  Na+  K+  CO3
- -  HCO3

-  Cl-  SO4
- -  

8.10 9.32 2.57 
.8

0 
---- 2.6 4.24 13.93 

Some physical characteristics of the  experimental soil 

Particle size distribution (%) Texture class 

Coarse 

sand 

Fine 

sand 
Silt Clay 

Sand clay 

47.15 23.17 19.91 9.77 



17                          Az. J. Pharm Sci. Vol. 52, September, 2015. 

 

Experimental design and layout 

The experiment was laid out in randomized block design (RBD) (6X7m) with 3 

replications; each block was prepared to contain 10 rows, seeds were sowed at a plant 

density of 5 plants m
2
. Randomization of the treatments was done with the help of 

random number table as advocated by Fisher, 1950. The treatments were:- 

1) Untreated plants with chemical and bio-fertilizer (zero). 

2)  Recommended dose of chemical fertilizer (control). 

3) Recommended dose of chemical fertilizer + mycorrhizal 

4) Recommended dose of chemical fertilizer + microbein 

5) Recommended dose of chemical fertilizer + TDZ 

6) Recommended dose of chemical fertilizer + mycorrhizal + microbein 

7) Recommended dose of chemical fertilizer + mycorrhizal + TDZ 

8) Recommended doses of chemical fertilizer + microbein + TDZ 

9) Half recommended dose of chemical fertilizer . 

10)  Half recommended dose of chemical fertilizer + mycorrhizal 

11)  Half recommended dose of chemical fertilizer + microbein 

12)  Half recommended dose of chemical fertilizer + TDZ 

13)  Half recommended dose of chemical fertilizer + mycorrhizal + microbein 

14)  Half recommended dose of chemical fertilizer + mycorrhizal + TDZ 

15)  Half recommended doses of chemical fertilizer + microbein + TDZ 

Recommended dose of chemical fertilizer were 200 kg/Fadden  superphosphate 

(12.5% P2O5) added before planting , while the plants were fertilized with 200 

Kg/Fadden  ammonium sulphate (20.6 % N ) and 50 Kg/Fadden  potassium sulphate 

(50% KO2 ) after 30 and 45 days from planting at two stage.    

Seeds of anise planting in October and the harvest were in May. 

The data recorded were:- 

1. Determination of number of spores Am fungi (kg soil
-1

) and AM fungi 

colonization 

The percentage of AM fungi colonization in plant root tissues was determined as 

described by Philips and Hayman (1970)  

2. Enzymatic activities determinations 

a. dehydrogenase activity (µg TPF/g dry soil/day) 

The dehydrogenase activity was estimated according to (Skujins and burns ,1976) 

b. Nitrogenase activity (nmol C2H4/g rhizosphere/ hour)   

The activity of nitrogenase enzyme was determined by the acetylene reduction 

technique according to Hardy et al (1973).  

  3. Growth parameters    

         The recorded data for the experiments at three periods (2 [December], 4 

[February] and 6 [April] months) were as follows:  

[fresh weight of shoots per plant (g), fresh weight of roots per plant (g), dry weight of 

shoots per plant (g), dry weight of roots per plant (g), Plant height (cm), number of 
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umbel per plant (at full flowering stage) and dry weight of seeds per plant (at harvest 

stage)] 

4. Chemical composition 

 a. Determination of plant pigments 

  Leaf samples were used to measure Chl. a , b (Arnon 1949) and Carotenoid 

contents (Lichtenthaler and Wellburn, 1983).  

b. Determination of total carbohydrates in the dried herb 

The content of total carbohydrates of the samples was determined by the phenol 

sulfuric acid method (Dubois et al., 1956 and Krishnaveni et al., 1984).  

c. Crude protein content (%) 

 Sample of anise leaves were analysed separately for nitrogen content (%) by 

colorimetric method (Snell and Snell, 1949). Nitrogen content is multiplied with 6.25 

factors to calculate crude protein content in head (A.O.A.C., 1960).                                       

d. Macro elements determination  

 1. Nitrogen                                            .                                                              

Nitrogen content was determined by the modified micro-Kjeldahl method as described 

by Pregl, (1945).                                                                                                                                            

 2. Phosphorus 

         The phosphorus content was estimated after wet ashing by using molybdic acid 

to form phosphomlybdate complex, and then reduced with aminoaphthosulphuric acid 

to complex molybdenum blue which was measured calorimetrically (at 660 µm) using a 

standard curve of potassium dihydrogen phosphate as recommended by Murphy and 

Riley (1962).                                                                                              

 3. Potassium 

           Potassium was determined using a flame photometer as described by (Jackson 

,1965). 

Statistical analysis. 

   Data recorded on vegetative growth and chemical compositions were 

statistically analyzed, and separation of means was performed using the least significant 

difference (L.S.D.) test at the 5% level, as described by (Snedecor and Cochran, 

1967). 

RESULTS AND DISCUSSIONS 

Microbiological parameters 

a) number of AM fungi spores (kg soil
-1

) 

 Data concerning the effect of treated anise (Pimpinella anisum L.) plant with 

chemical , bio-fertilizer and TDZ on number of AM fungi spores (kg soil
-1

) are 

presented in Table (2). Data showed that inoculation of anise (Pimpinella anisum L.) 

seeds with AM mycorrhizal led to significantly increase in number of AM fungi spores 

(kg soil
-1

) compared to un-inoculated seeds. 
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 Also the data showed that the highest values of number of AM fungi spores (kg 

soil
-1

) were 3x10
4
 and 3.2x10

4
 in anise (Pimpinella anisum L.) roots obtained at 

inoculation of seeds with mixture of mycorrhizal and mycrobein at full dose of NPK in 

the first and second seasons, respectively. 

 These results were in accordance with the finding of Ramakrishnan and 

Bhuvaneswari (2014) on Eleusine coracana (L.) Gaertn, they investigated that 

combined inoculation of AM Fungi with Azospirillium and Azotobacter significantly 

increased number of AM spores in soil . In this connection Edyta et al. (2015) who 

concluded that treated strawberry with the bioproducts (mixture of AM fungi: Glomus 

species, Trichoderma viride, and rhizosphere bacterial species (Bacillus subtilis, 

Pseudomonas fluorescens and Streptomyces spp.) led to increase in the number of 

spores of AMF.  

b) AM fungi colonization % 

Data presented in Table (3) showed the response of anise (Pimpinella anisum L.) 

to inoculation of seeds with biofertilizer and/or foliar plants with TDZ at half or full 

recommended doses of NPK. The obtained results reported that inoculating of anise 

(Pimpinella anisum L.) seeds with mycorrhizal led to significant increase in AM fungi 

colonization % compared to uninoculated seeds. 

 Data also recorded that inoculation of anise (Pimpinella anisum L.) seeds with a 

mixture of mycorrhizal plus microbein at full recommended dose of NPK gave the 

highest values of AM fungi colonization % were (93.25 and 94.82%) scored at the first 

and second seasons, respectively, but the lowest values obtained by zero treatment were 

(14.99% and 15.28%) scored at the first and second seasons, respectively. 

 Generally, the obtained results were in harmony with the finding of 

Ramakrishnan and  Bhuvaneswari  (2014) they found that combined inoculation of AM 

Fungi with Azospirillium and Azotobacter significantly increased percent root 

colonization in roots of Eleusine coracana (L.) Gaertn . Soliman et al. (2015) they 

indicated that inoculation of Delonix regia seedling with biofertilizer (Arbascular 

mycorrhizal fungi, Azotobacter chroococum, yeast strains and mixture of all inoculums) 

led to significant increase in AM fungi colonization % compared to the un-inoculated 

seedlings at the recommended dose of NPK chemical fertilizers under the same 

condition.   

Dehydrogenase activity (µg TPF/g dry soil/day) 

Table (4) proved the extended effect of chemical, bio-fertilizer and TDZ on 

dehydrogenase activity (µg TPF/g dry soil/day) in rhizosphere of anise (Pimpinella 

anisum L.) plant. The obtained results showed that inoculation of anise (Pimpinella 

anisum L.) seeds with a mixture of mycorrhizal plus microbein at full recommended 

dose of NPK gave the highest values of dehydrogenase activity (µg TPF/g dry soil/day) 

were (115.6 and 119.96 ) scored at the first and second seasons respectively compared 

to control and other treatments. On the other hand, the lowest values obtained by zero 

treatment were (21.00 and 25.28) scored at the first and second seasons respectively.  

 These results were in accordance with the findings of Amal et al. (2014) 

revealed that dehydrogenase activity (μg TPF/100 g soil Day
−1

) under different 

inoculation treatments of Thiobacillus A1, A2 and/or AM fungi were higher than those 

http://www.sciencedirect.com/science/article/pii/S0570178314000165
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of un inoculated treatments, after 60 and 90 days of planting. In this respect, Haddad  et 

al. (2014) showed that the highest significant increase in percentages of enzyme activity 

(dehydrogenase) was  recorded in the treatment inoculated Eucalyptus camaldulensis 

with  the  mixed microbial treatment (Azotobacter  chroococcum,  Bacillus circulans 

and Arbuscular  mycorrhizal  fungi AMF)  a rather than that of individual and dual 

treatments in two seasons.  

Nitrogenase activity (nmol C2H4/g rhizosphere/ hour)   

Data concerning the effect of chemical, bio-fertilizer and TDZ on nitrogenase 

activity (nmol C2H4/g rhizosphere/ hour) in rhizosphere of anise (Pimpinella anisum L.) 

plant are presented in Table (5). Data showed that inoculation of anise (Pimpinella 

anisum L.) seeds with microbein led to significantly increase of nitrogenase activity 

(nmol C2H4/g rhizosphere/ hour) compared to control or other treatments. 

 Also the data cleared that the highest values of nitrogenase activity were (530.97 

and 541.08 nmol C2H4/g rhizosphere/ hour) obtained with inoculation of anise 

(Pimpinella anisum L.) seeds with a mixture of mycorrhizal plus microbein at full 

recommended dose of NPK scored at the first and second seasons respectively, but the 

lowest values obtained by zero treatment were (78.96 and 80.00) scored at the first and 

second seasons respectively. 

These results were in agreement with the findings of  Hadad  et al. (2014) They 

showed that the highest significant increase in percentages of enzyme activity 

(nitrogenase) was  recorded in the treatment inoculated Eucalyptus camaldulensis with  

the  mixed microbial treatment (Azotobacter  chroococcum,  Bacillus circulans and 

Arbuscular  mycorrhizal  fungi AMF)  a rather than that of individual and dual 

treatments in two seasons. Nitrogenase activity (N2-ase) was used as a criterion of 

atmospheric nitrogen fixation by diazotrophs. Three different types of nitrogen fixing 

bacteria viz, Azotobacter vinelandii, Paenibacillus polymyxa and Pseudomonas 

fluorescens were isolated from  rhizosphere of field-grown sugarcane in Barak Valley, 

Assam. 

Growth parameters 

As for the effect of chemical, bio-fertilizer and TDZ on [fresh weight of shoots 

per plant (g), fresh weight of roots per plant (g), dry weight of shoots per plant (g), dry 

weight of roots per plant (g), Plant height (cm), number of umbel per plant (at full 

flowering stage) and dry weight of seeds per plant (at harvest stage)], the obtained 

results in Tables (6, 7, 8, 9, 10, 11and12) indicated that all treatments significantly 

increased growth parameters as compared to zero in two season. 

Data also showed that the highest values of growth parameters [fresh weight of 

shoots per plant (29.67 , 83.62 and 145.12 g/plant) , fresh weight of roots per plant 

(3.26, 6.78 and 9.8 g/plant) , dry weight of shoots per plant (4.44, 13.0 and 23.73 

g/plant), dry weight of roots per plant (0.55, 1.13 and 1.95 g/plant), Plant height (31.27,  

58.25 and 82.22 cm),  number of umbel per plant (113.63) and dry weight of seeds per 

plant (48.72 g/plant)] obtained by treated anise plants with full NPK plus mycorrhizal 

and microbein at three periods (2, 4 and 6 months) during in the first season.  

However, the lowest values of growth parameters [fresh weight of shoots per 

plant (8.06, 19.33 and 40.52 g/plant), fresh weight of roots per plant (1.23, 2.75 and 

4.55 g/plant),  dry weight of shoots per plant (0.83, 3.93 and 8.25 g/plant), dry weight of 
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roots per plant (0.22, 0.44 and 0.80), Plant height (10.00, 18.80 and 30.57 cm), number 

of umbel per plant (20.4) and dry weight of seeds per plant (11.5 g/plant)] obtained by 

zero treatment at three periods (2, 4 and 6 months) during in the first season. The 

obtained results from the second season hold true for those of the first season. 

The results were in accordance with the finding of Kundu et al. (2011) reported 

that all the inorganic and biofertilizer combinations exhibited profound effect on 

growth, yield and fruit quality than inorganic fertilizer alone on pruned mango orchard 

cv. Amrapali , and concluded that the treatments 100% NPK + Azotobacter + VAM and 

75% NPK + Azotobacter + VAM were effective and may be adopted to improve the 

vegetative growth and productivity with quality fruits. In this respect, Harb et al., 

(2011) on Nigella sativa L. plants, indicated that the biofertilization (Glomus 

macrocarpus fungus or Nitrobein bacteria) or organic manure alone or in combination 

with half or full NPK fertilizer increased plant height (cm), No. of branches and leaves, 

root length (cm) as well as herb and root dry weight when compared with un inoculated 

plants (control). Also, the best significant results of herb and root dry weight were 

found with mycorrhizal fungus and Azotobacter with full NPK fertilizers treatment as 

compared to the other treatments under study. Also, G. macrocarpus 

fungus+Nitrobein+organic manure with full NPK fertilizer treatment were more 

effective in increasing the seed yield per plant and fadden than the other treatments 

under study. 

Similar results were recorded by Singh et al. (2011) recorded that treated stevia 

(Stevia rebaudiana Bertoni) with 100% NPK + Azotobactor gave higher fresh and dry 

herb yield per hectare as compared to other treatment combinations. In this respect, 

Agamy et al., (2012) showed that the application of Bio and/or FM in combination with 

NPK  on wheat (Triticum aestivum L.) significantly increased all growth characters i.e., 

plant height, number of spikes/plant, leaf area and fresh and dry weights of both shoot 

and spikes / plant. These results agree with the finding of El-Aal and El-Rahman (2014) 

found that, the best results of vegetative growth on sweet ananas melon plant, 

photosynthetic pigments content total fruiting/plant and chemical composition of leaves 

and fruits were obtained with the application of biofertilizer+full chemical fertilization 

dose.  In this connection, Soliman et al . (2015) indicated that inoculation of Delonix 

regia seedlings with bio-fertilizers (Arbascular mycorrhizae fungi, Azotobacter 

chroorcoccum, yeast strains and mixture of all inoculum) led to significant increase in 

growth characters (plant height, root length, number of branches/plant, total fresh and 

dry weights/plant), microbial populations and AM fungi colonization (%), enzymatic 

activities, compared to the un-inoculated seedlings (as control) at the recommended 

dose of NPK chemical fertilizers under the same conditions.   

Effect of chemical , bio-fertilizer and TDZ on chemical composition of Pimpinella 

anisum L. plant 

Data concerning the effect of inoculation Pimpinella anisum L. seeds with 

mycorrhizal and/or microbein and sprayed plants with TDZ  combine chemical fertilizer 

at half or full dose of NPK on plant pigments [chlorophyll a, chlorophyll b and 

carotenoides], total carbohydrates, crude protein, content (%) and Macro elements are 

presented in Tables (13- 20) . 

 Data showed that inoculation Pimpinella anisum L. seeds with mixture of 

mycorrhizal and microbein at full dose of NPK gave the highest values of plant 
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pigments [chlorophyll a were (0.74, 1.31 and 1.85) chlorophyll b (0.21, 0.35 and 0.56) 

and carotenoides (0.53, 0.72 and 1.00)], total carbohydrates (42, 49 and 56%), crude 

protein (13.75, 18.75 and 23.13%), and Macro elements  (nitrogen [2.2, 3.00 and 3.7%] 

, phosphorus [0.42, 0.65 and 0.71 %], potassium [1.90, 2.60 and 3.39%]) at three 

periods (2, 4 and 6 months) in the first season. On the other hand, zero treatment gave 

the lowest values of plant pigments [chlorophyll a were (0.20, 0.39 and 0.50) 

chlorophyll b (0.05, 0.10 and 0.15) and carotenoides (0.15, 0.21 and 0.32)], total 

carbohydrates (22, 24 and 27%), crude protein (13.75, 18.75 and 23.13%), and Macro 

elements  (nitrogen [0.75, 0.90 and 1.13%] , phosphorus [0.10, 0.16 and 0.2%], 

potassium [(0.64, 0.82 and 1.00%]) at three periods (2, 4 and 6 months) in the first 

season. The obtained results from the second season hold true for those of the first 

season. 

Suke et al. (2011) reported that treated maize (Zea mays L. ) with recommended 

dose fertilizer + Azotobacter + PSB led to increased in chlorophyll content ,nitrogen, 

phosphorus and potassium content in leaves, Protein and starch content in grain. The 

NPK-bacterial fertilizer combinations influenced positively the educed phosphorus and 

potassium by ryegrass (Lolium perenne L.). plant , these results were reported by (Jakab 

et al., 2011). El-Quesni et al. (2013) reported that chlorophyll a, b and carotenoids were 

increased with mixed biofertilizers application. Total carbohydrates content 

significantly increased in leaves and roots of Jatropha seedlings treated with 

phosphorien, microbien. Such increment in photosynthetic pigments, which reflect in 

photosynthesis processes and led to increase in carbohydrate contents. 

El-Aal and El-Rahman (2014) found that the best results of photosynthetic, 

pigments content, total fruiting/plant and chemical composition of leaves and fruits on 

sweet ananas, melon plant, were obtained with the application of biofertilizer+full 

chemical fertilization dose. Soliman et al . (2015) showed that inoculation Delonix 

regia seedlings with bio-fertilizers (Arbascular mycorrhizae fungi, Azotobacter 

chroorcoccum, yeast strains and mixture of all inoculums) led to significant increase 

chemical composition (plant pigments, total carbohydrates, proline content, N, P, K) 

besides antioxidant enzymes such as catalase (CAT),and peroxidase (POD) compared to 

the un-inoculated seedlings (as control) at the recommended dose of NPK chemical 

fertilizers under the same conditions.  

  

http://www.sciencedirect.com/science/article/pii/S0570178314000529#b0105
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Table 2. Effect of chemical fertilization, biofertilizer and TDZ on mean number of spores (Kg soil
 -1

) after 50 days of 

planting anise during 2012/2013 and 2013/2014 seasons. 

Treatment 
Growing season    

2012-2013 2013-2014 Mean   

Zero 0.72 X 10
4
 0.75 X 10

4
 0.74 X 10

4
   

full dose 0.90 X 10
4
 0.98 X 10

4
 0.94 X 10

4
   

full + my 2.70 X 10
4
 2.80 X 10

4
 2.75 X 10

4
   

full + mi 1.17 X 10
4
 1.20 X 10

4
 1.19X 10

4
   

full + TDZ 0.90 X 10
4
 0.90 X 10

4
 0.90 X 10

4
   

full + my + mi 3.00 X 10
4
 3.20 X 10

4
 3.10 X 10

4
   

full + my + TDZ 2.70 X 10
4
 2.82 X 10

4
 2.76 X 10

4
   

full + mi + TDZ 1.20 X 10
4
 1.29X 10

4
 1.25X 10

4
   

half dose 0.78 X 10
4
 0.80 X 10

4
 0.79 X 10

4
   

half + my 1.90 X 10
4
 1.95 X 10

4
 1.93 X 10

4
   

half + mi 1.00 X 10
4
 1.00 X 10

4
 1.00 X 10

4
   

half + TDZ 0.80 X 10
4
 0.89 X 10

4
 0.85 X 10

4
   

half + my + mi 2.10 X 10
4
 2.20 X 10

4
 2.15 X 10

4
   

half + my + TDZ 1.90 X 10
4
 2.00 X 10

4
 1.95 X 10

4
   

half + mi + TDZ 1.00 X 10
4
 1.00 X 10

4
 1.00 X 10

4
   

Mean 1.52 X 10
4
 1.59 X 10

4
    

 

Table 3. Effect of chemical fertilization, biofertilizer and TDZ on mean mycorhhizal colonization (%)after 50 days  of 

planting anise during 2012/2013 and 2013/2014 seasons. 

Treatment 
Growing season    

2012-2013 2013-2014 Mean   

Zero 14.99 15.28 15.14   

full dose 22.81 25.00 23.91   

full + my 87.23 89.08 88.16   

full + mi 35.00 35.92 35.46   

full + TDZ 25.08 26.89 25.99   

full + my + mi 93.25 94.82 94.04   

full + my + TDZ 88.55 89.93 89.24   

full + mi + TDZ 38.22 40.00 39.11   

half dose 17.50 18.88 18.19   

half + my 65.29 68.07 66.68   

half + mi 31.00 32.90 31.95   

half + TDZ 20.00 22.00 21.00   

half + my + mi 75.00 75.78 75.39   

half + my + TDZ 67.33 70.00 68.67   

half + mi + TDZ 33.87 35.82 34.85   

Mean 47.67 49.36    
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Table 4. Effect of chemical fertilization, biofertilizer and TDZ on mean nitrogenase activity (nmo C2H4/g 

rhizosphere/hour)  after 50 days of planting anise during 2012/2013 

and 2013/2014 seasons. 

Treatment 
Growing season    

2012-2013 2013-2014 Mean   

Zero 78.96 80.00 79.48   

full dose 165.80 169.96 167.88   

full + my 260.72 268.80 264.76   

full + mi 465.00 471.20 468.10   

full + TDZ 140.00 145.00 142.50   

full + my + mi 530.97 541.08 536.03   

full + my + TDZ 289.25 295.00 292.13   

full + mi + TDZ 482.27 486.66 484.47   

half dose 100.95 103.85 102.40   

half + my 210.00 218.87 214.44   

half + mi 389.98 395.74 392.86   

half + TDZ 125.92 129.88 127.90   

half + my + mi 420.80 427.85 424.33   

half + my + TDZ 237.77 242.00 239.89   

half + mi + TDZ 400.21 405.07 402.64   

Mean 286.57 292.06    

Table 5. Effect of chemical fertilization, biofertilizer and TDZ on mean dehydrogenase activity (µg TPF/g dry soil/day) 

after 50 days of planting anise during 2012/2013 and 

2013/2014 seasons. 

Treatment 
Growing season    

2012-2013 2013-2014 Mean   

Zero 21.00 25.28 23.14   

full dose 70.00 73.55 71.78   

full + my 88.92 92.00 90.46   

full + mi 81.72 85.05 83.39   

full + TDZ 69.22 73.32 71.27   

full + my + mi 115.60 119.96 117.78   

full + my + TDZ 103.37 108.87 106.12   

full + mi + TDZ 98.92 101.77 100.35   

half dose 30.80 35.00 32.90   

half + my 52.00 55.89 53.95   

half + mi 50.72 52.96 51.84   

half + TDZ 38.87 41.37 40.12   

half + my + mi 70.00 74.85 72.43   

half + my + TDZ 63.38 66.44 64.91   

half + mi + TDZ 58.55 62.09 60.32   

Mean 67.54 71.23    
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Table 6. Effect of chemical fertilization, biofertilizer and TDZ on mean fresh weight of shoots (g/plant) of anise plant 

during 2012/1013 and 2013/2014 seasons. 

Treatment (A) 

Growing season 

2012-2013 2013-2014 

Sampling data (month) (B) 

2 4 6 Mean 2 4 6 Mean 

Zero 8.06 19.33 40.52 22.64 9.58 23.00 48.09 26.89 

full dose 20.00 60.13 102.82 60.98 21.87 67.55 115.97 68.46 

full + my 24.09 70.89 120.72 71.90 25.98 74.38 135.07 78.48 

full + mi 22.00 68.00 115.27 68.42 24.73 72.00 130.75 75.83 

full + TDZ 20.50 66.39 112.00 66.30 23.57 69.00 120.69 71.09 

full + my + mi 29.67 83.62 145.12 86.14 33.78 90.85 157.25 93.96 

full + my + TDZ 26.74 76.80 133.00 78.85 28.57 82.67 146.33 85.86 

full + mi + TDZ 25.08 74.77 128.55 76.13 27.97 78.81 143.52 83.43 

half dose 11.02 29.82 59.95 33.60 12.32 36.75 65.00 38.02 

half + my 13.88 38.00 65.87 39.25 13.87 41.69 73.57 43.04 

half + mi 13.00 36.66 63.00 37.55 13.00 40.02 71.00 41.34 

half + TDZ 12.29 35.32 61.25 36.29 12.55 38.25 68.10 39.63 

half + my + mi 16.88 47.00 80.66 48.18 18.81 49.65 88.00 52.15 

half + my + TDZ 15.31 44.25 74.72 44.76 16.56 46.00 82.07 48.21 

half + mi + TDZ 14.00 41.08 72.22 42.43 15.00 45.21 76.69 45.63 

Mean 18.17 52.80 91.71  19.88 57.06 101.47  

L.S.D.0.05 A=6.73 B=3.01 AB=11.66  A=7.34 B=3.60 AB=12.32  

Table 7. Effect of chemical fertilization, biofertilizer and TDZ on mean fresh weight of roots (g/plant) of anise 

plant during 2012/2013 and 2013/2014 seasons. 
 

Treatment (A) 

Growing season 

2012-2013 2013-2014 

Sampling data (month) (B) 

2 4 6 Mean 2 4 6 Mean 

Zero 1.23 2.75 4.55 2.84 1.29 3.00 5.85 3.38 

full dose 2.50 5.01 7.50 5.00 3.00 6.02 8.77 5.93 

full + my 2.77 6.00 8.55 5.77 2.82 7.07 9.69 6.53 

full + mi 2.60 6.03 8.33 5.65 3.21 7.00 9.25 6.49 

full + TDZ 2.58 5.44 5.87 4.63 3.10 6.73 8.90 6.24 

full + my + mi 3.26 6.78 9.80 6.61 3.70 7.50 10.81 7.34 

full + my + TDZ 3.10 6.50 9.70 6.43 3.58 7.21 10.22 7.00 

full + mi + TDZ 3.08 6.29 9.56 6.31 3.50 7.15 10.00 6.88 

half dose 1.40 3.40 5.00 3.27 1.95 3.90 6.00 3.95 

half + my 1.80 4.00 6.49 4.10 2.14 4.42 6.75 4.44 

half + mi 1.69 3.91 6.00 3.87 2.07 4.30 6.58 4.32 

half + TDZ 1.50 3.59 5.20 3.43 2.00 4.18 6.25 4.14 

half + my + mi 2.00 4.70 6.90 4.53 2.50 4.75 7.20 4.82 

half + my + TDZ 1.97 4.67 6.75 4.46 2.28 4.60 7.02 4.63 

half + mi + TDZ 1.85 4.42 6.70 4.32 2.20 4.58 7.00 4.59 

Mean 2.22 4.90 7.13  2.62 5.49 8.02  

L.S.D.0.05 A=0.97 B=0.43 AB=1.67  A=1.11 B=0.55 AB=1.90  
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Table 8. Effect of chemical fertilization, biofertilizer and TDZ on mean dry weight of 

shoots (g/plant) of anise plant during 2012/2013 and 2013/2014 seasons. 
 

Treatment (A) 

Growing season 

2012-2013 2013-2014 

Sampling data (month) (B) 

2 4 6 Mean 2 4 6 Mean 

Zero 0.83 3.93 8.25 4.34 0.89 4.25 8.72 4.62 

full dose 3.00 9.00 16.00 9.33 4.35 11.80 21.00 12.38 

full + my 3.57 11.69 18.8 11.35 4.80 12.87 23.55 13.74 

full + mi 3.40 11.19 17.66 10.75 4.71 12.58 22.87 13.39 

full + TDZ 3.25 10.79 16.89 10.31 4.50 12.30 21.79 12.86 

full + my + mi 4.44 13.00 23.73 13.72 5.73 15.48 27.80 16.34 

full + my + TDZ 4.12 12.75 21.00 12.62 5.40 13.87 25.08 14.78 

full + mi + TDZ 3.80 12.00 20.57 12.12 5.09 13.03 24.75 14.29 

half dose 1.20 5.15 10.65 5.67 2.50 6.62 11.80 6.97 

half + my 1.44 5.99 12.00 6.48 2.85 7.45 13.69 8.00 

half + mi 1.39 5.68 11.67 6.25 2.70 7.18 13.80 7.89 

half + TDZ 1.39 5.55 11.01 5.98 2.61 6.92 12.15 7.23 

half + my + mi 2.24 7.12 13.50 7.62 3.40 9.00 15.90 9.43 

half + my + TDZ 2.08 6.95 13.37 7.47 3.19 8.20 14.57 8.65 

half + mi + TDZ 1.98 6.54 13.00 7.17 3.00 7.75 14.07 8.27 

Mean 2.54 8.49 15.21  3.71 9.95 18.10  

L.S.D.0.05 A=2.21 B=0.99 AB=3.83  A=2.7 B=1.3 AB=4.30  
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Table 9. Effect of chemical fertilization, biofertilizer and TDZ on mean dry weight of roots 

(g/plant) of anise plant during 2012/2013 and 2013/2014 seasons.  

Treatment (A) 

Growing season 

2012-2013 2013-2014 

Sampling data (month) (B) 

2 4 6 Mean 2 4 6 Mean 

zero 0.22 0.44 0.80 0.49 0.27 0.50 0.91 0.56 

full dose 0.40 0.80 1.40 0.87 0.52 1.32 1.90 1.25 

full + my 0.47 0.92 1.73 1.04 0.56 1.43 2.04 1.34 

full + mi 0.44 0.89 1.72 1.02 0.55 1.39 2.00 1.31 

full + TDZ 0.41 0.84 1.68 0.98 0.53 1.36 1.97 1.29 

full + my + mi 0.55 1.13 1.95 1.21 0.63 1.55 2.29 1.49 

full + my + TDZ 0.52 1.08 1.90 1.17 0.60 1.48 2.14 1.41 

full + mi + TDZ 0.49 1.01 1.87 1.12 0.58 1.45 2.10 1.38 

half dose 0.26 0.51 1.00 0.59 0.32 0.87 1.58 0.92 

half + my 0.29 0.63 1.15 0.69 0.36 0.94 1.68 0.99 

half + mi 0.28 0.62 1.03 0.64 0.35 0.91 1.65 0.97 

half + TDZ 0.28 0.55 1.02 0.62 0.33 0.89 1.60 0.94 

half + my + mi 0.35 0.73 1.20 0.76 0.41 1.05 1.79 1.08 

half + my + TDZ 0.32 0.71 1.19 0.74 0.39 1.00 1.77 1.05 

half + mi + TDZ 0.31 0.68 1.00 0.66 0.38 0.97 1.74 1.03 

Mean 0.37 0.77 1.38  0.45 1.14 1.81  

L.S.D.0.05 A=0.29 B=0.13 AB=0.51  A=0.33 B=0.15 AB=0.57  
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Table 10. Effect of chemical fertilization , biofertilizer and TDZ on mean plant height (cm) of anise plant during 

2012/2013 and 2013/2014 seasons. 

Treatment (A) 

Growing season 

2012-2013 2013-2014 

Sampling data (month) (B) 

2 4 6 Mean 2 4 6 Mean 

Zero 10.00 18.80 30.57 19.79 12.25 20.11 33.52 21.96 

full dose 23.71 43.95 58.00 41.89 26.00 49.55 66.90 47.48 

full + my 26.91 49.67 72.22 49.60 28.00 55.00 74.43 52.48 

full + mi 24.25 48.20 71.00 47.82 27.05 53.52 71.00 50.52 

full + TDZ 23.00 45.77 65.00 44.59 26.82 51.00 68.87 48.90 

full + my + mi 30.27 58.25 80.22 56.25 34.52 65.00 88.20 62.57 

full + my + TDZ 29.30 54.65 80.00 54.65 31.35 60.28 82.57 58.07 

full + mi + TDZ 28.00 52.00 77.57 52.52 28.95 57.75 78.82 55.17 

half dose 12.00 25.97 39.29 25.75 15.56 28.47 38.29 27.44 

half + my 14.05 29.35 44.00 29.13 17.00 31.07 44.00 30.69 

half + mi 14.00 28.80 43.72 28.84 16.34 30.60 42.89 29.94 

half + TDZ 12.95 26.21 40.00 26.39 15.92 29.50 40.02 28.48 

half + my + mi 17.00 35.96 50.21 34.39 19.57 36.89 51.52 35.99 

half + my + TDZ 16.66 34.00 48.88 33.18 18.22 35.53 48.88 34.21 

half + mi + TDZ 15.25 32.65 47.08 31.66 17.50 32.88 45.75 32.04 

Mean 19.82 38.95 56.52  22.34 42.48 58.38  

L.S.D.0.05 A=6.51 B=2.91 AB=11.28  A=7.02 B=3.46 AB=12.22  

 

Table 11. Effect of chemical fertilization, biofertilizer and TDZ on mean umbel number/plant of anise plant 

during 2012/2013 and 2013/2014 seasons. 

          

Treatment  
Growing season      

2012-2013 2013-2014 Mean   

Zero 20.43 25.49 22.96   

full dose  79.65 90.00 84.825   

full + my 98.07 101.00 99.535   

full + mi 95.75 98.78 97.265   

full + TDZ 86.95 95.50 91.225   

full + my + mi 113.63 118.43 116.03   

full + my + TDZ 105.63 110.91 108.27   

full + mi + TDZ 100.00 105.08 102.54   

half dose  45.37 51.77 48.57   

half + my 52.89 59.83 56.36   

half + mi 50.93 56.00 53.465   
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half + TDZ 47.04 54.44 50.74   

half + my + mi 60.88 70.90 65.89   

half + my + TDZ 60.67 65.12 62.895   

half + mi + TDZ 56 61.66 58.83   

Mean 71.59 77.66     

L.S.D.0.05 7.55 8.60    

Table 12. Effect of chemical fertilization, biofertilizer and TDZ on mean weight of seeds (g/plant) of anise plant 

during 2012/2013 and 2013/2014 seasons.    

Treatment 
Growing season      

2012-2013 2013-2014 Mean   

Zero 11.5 13.22 12.36   

full dose  35.27 37.00 36.14   

full + my 39.00 41.92 40.46   

full + mi 37.92 39.15 38.54   

full + TDZ 36.07 37.58 36.83   

full + my + mi 48.72 49.82 49.27   

full + my + TDZ 44.45 46.00 45.23   

full + mi + TDZ 42.77 44.35 43.56   

half dose  18.25 20.17 19.21   

half + my 24.25 24.98 24.62   

half + mi 22.96 23.00 22.98   

half + TDZ 20.00 21.87 20.94   

half + my + mi 27.87 30.08 28.98   

half + my + TDZ 26.00 27.89 26.95   

half + mi + TDZ 24.80 26.93 25.87   

Mean 30.66 32.26     

L.S.D.0.05 6.27 6.97    

 

Table 13. Effect of chemical fertilization, biofertilizer and TDZ on mean chlorophyll (a) content (mg/g F.W.) of anise 

plant during 2012/2013 and 2013/2014 seasons.    

Treatment (A) 

Growing season 

2012-2013 2013-2014 

Sampling data (month) (B)  

2 4 6 Mean 2 4 6 Mean 

Zero 0.20 0.39 0.50 0.36 0.24 0.45 0.61 0.43 

full dose  0.55 0.95 1.35 0.95 0.65 1.17 1.50 1.11 

full + my 0.70 1.26 1.69 1.22 0.75 1.42 1.83 1.33 

full + mi 0.62 1.08 1.49 1.06 0.70 1.35 1.69 1.25 

full + TDZ 0.59 0.98 1.40 0.99 0.67 1.20 1.55 1.14 

full + my + mi 0.74 1.31 1.85 1.30 0.87 1.56 2.03 1.49 

full + my + TDZ 0.72 1.26 1.74 1.24 0.80 1.44 1.09 1.11 

full + mi + TDZ 0.65 1.19 1.52 1.12 0.71 1.39 1.72 1.27 

half dose  0.30 0.53 0.77 0.53 0.36 0.60 0.85 0.60 

half + my 0.41 0.68 0.90 0.66 0.44 0.75 0.98 0.72 

half + mi 0.35 0.62 0.82 0.60 0.40 0.67 0.92 0.66 

half + TDZ 0.33 0.58 0.79 0.57 0.38 0.63 0.89 0.63 

half + my + mi 0.43 0.74 1.00 0.72 0.50 0.80 1.15 0.82 

half + my + TDZ 0.41 0.70 0.94 0.68 0.44 0.77 1.00 0.74 

half + mi + TDZ 0.38 0.63 0.85 0.62 0.40 0.69 0.94 0.68 
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Mean 0.49 0.86 1.17   0.55 0.99 1.25   

L.S.D.0.05 A=0.27 B=0.12 AB=0.47   A=0.31 B=0.15 AB=0.55   

Table 14. Effect of chemical fertilization, biofertilizer and TDZ on mean chlorophyll (b) content (mg/g F.W.) of 

anise plant during 2012/2013 and 2013/2014 seasons.    

Treatment (A) 

Growing season 

2012-2013 2013-2014 

Sampling data (month) (B)  

2 4 6 Mean 2 4 6 Mean 

Zero 0.05 0.10 0.15 0.10 0.06 0.12 0.17 0.12 

full dose  0.16 0.25 0.41 0.27 0.18 0.31 0.45 0.31 

full + my 0.18 0.33 0.50 0.34 0.22 0.34 0.51 0.36 

full + mi 0.17 0.28 0.44 0.30 0.20 0.32 0.49 0.34 

full + TDZ 0.16 0.26 0.42 0.28 0.18 0.31 0.46 0.32 

full + my + mi 0.21 0.35 0.56 0.37 0.26 0.40 0.60 0.42 

full + my + TDZ 0.18 0.33 0.50 0.34 0.25 0.35 0.53 0.38 

full + mi + TDZ 0.17 0.30 0.45 0.31 0.20 0.14 0.49 0.28 

half dose  0.09 0.14 0.23 0.15 0.11 0.16 0.25 0.17 

half + my 0.11 0.18 0.28 0.19 0.13 0.20 0.30 0.21 

half + mi 0.10 0.16 0.25 0.17 0.12 0.18 0.28 0.19 

half + TDZ 0.10 0.15 0.23 0.16 0.11 0.16 0.26 0.18 

half + my + mi 0.12 0.20 0.32 0.21 0.15 0.23 0.34 0.24 

half + my + TDZ 0.11 0.18 0.30 0.20 0.13 0.20 0.30 0.21 

half + mi + TDZ 0.10 0.16 0.25 0.17 0.12 0.18 0.28 0.19 

Mean 0.13 0.22 0.35   0.16 0.24 0.38   

L.S.D.0.05 A=0.06 B=0.03 AB=0.10  A=0.12 B=0.07 AB=0.23  

Table 15. Effect of chemical fertilization, biofertilizer and TDZ on mean caratenoides content (mg/g F.W.) of anise 

plant during 2012/2013 and 2013/2014 seasons.    

Treatment (A) 

Growing season 

2012-2013 2013-2014 

Sampling data (month) (B)  

2 4 6 Mean 2 4 6 Mean 

Zero 0.15 0.21 0.32 0.23 0.19 0.25 0.36 0.27 

full dose  0.40 0.53 0.74 0.56 0.43 0.60 0.88 0.64 

full + my 0.48 0.66 0.91 0.68 0.50 0.75 1.00 0.75 

full + mi 0.45 0.58 0.81 0.61 0.47 0.70 0.93 0.70 

full + TDZ 0.42 0.55 0.76 0.58 0.44 0.65 0.90 0.66 

full + my + mi 0.53 0.72 1.00 0.75 0.59 0.83 1.17 0.86 

full + my + TDZ 0.49 0.69 0.95 0.71 0.53 0.77 1.05 0.78 

full + mi + TDZ 0.45 0.60 0.83 0.63 0.48 0.71 0.94 0.71 

half dose  0.23 0.30 0.40 0.31 0.24 0.35 0.46 0.35 

half + my 0.27 0.38 0.50 0.38 0.30 0.41 0.59 0.43 

half + mi 0.25 0.34 0.47 0.35 0.27 0.38 0.53 0.39 

half + TDZ 0.23 0.32 0.43 0.33 0.25 0.36 0.49 0.37 

half + my + mi 0.30 0.40 0.56 0.42 0.33 0.47 0.66 0.49 

half + my + TDZ 0.29 0.38 0.50 0.39 0.31 0.42 0.60 0.44 

half + mi + TDZ 0.27 0.35 0.48 0.37 0.28 0.38 0.54 0.40 

Mean 0.35 0.47 0.64   0.37 0.54 0.74   

L.S.D.0.05 A=0.11 B=0.05 AB=0.18  A=0.16 B=0.10 AB=0.25  

Table 16. Effect of chemical fertilization, biofertilizer and TDZ on mean nitrogen % in dry shoots of anise plant 

during 2012/2013 and 2013/2014 seasons.    

Treatment (A) 

Growing season 

2012-2013 2013-2014 

Sampling data (month) (B)  

2 4 6 Mean 2 4 6 Mean 

Zero 0.75 0.90 1.13 0.93 0.80 1.00 1.18 0.99 
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full dose  1.60 2.25 2.80 2.22 1.50 2.50 3.00 2.33 

full + my 1.80 2.5 3.3 2.53 1.95 2.77 3.40 2.71 

full + mi 1.75 2.32 3.17 2.41 1.90 2.61 3.25 2.59 

full + TDZ 1.64 2.27 3.00 2.30 1.90 2.58 3.18 2.55 

full + my + mi 2.20 3.00 3.70 2.97 2.50 3.35 3.98 3.28 

full + my + TDZ 2.00 2.71 3.45 2.72 2.30 3.00 3.70 3.00 

full + mi + TDZ 1.92 2.50 3.35 2.59 2.00 2.81 3.58 2.80 

half dose  0.93 1.35 1.60 1.29 1.00 1.42 1.70 1.37 

half + my 1.02 1.40 1.76 1.39 1.10 1.65 1.82 1.52 

half + mi 1.02 1.39 1.74 1.38 1.05 1.60 1.77 1.47 

half + TDZ 0.98 1.37 1.68 1.34 1.00 1.57 1.75 1.44 

half + my + mi 1.20 1.67 2.10 1.66 1.20 1.50 2.23 1.64 

half + my + TDZ 1.17 1.50 2.00 1.56 1.15 1.78 2.00 1.64 

half + mi + TDZ 1.08 1.44 1.85 1.46 1.10 1.70 1.90 1.57 

Mean 1.40 1.90 2.44   1.50 2.12 2.56   

L.S.D.0.05 A=0.27 B=0.12 AB=0.46  A=0.30 B=0.16 AB=0.54  

Table 17. Effect of chemical fertilization, biofertilizer and TDZ on mean phosphorus % in dry  shoots of anise plant 

during 2012/2013 and 2013/2014 seasons.    

Treatment (A) 

Growing season 

2012-2013 2013-2014 

Sampling data (month) (B)  

2 4 6 Mean 2 4 6 Mean 

Zero 0.10 0.16 0.20 0.15 0.12 0.18 0.23 0.18 

full dose  0.31 0.48 0.53 0.44 0.38 0.52 0.53 0.48 

full + my 0.37 0.55 0.62 0.51 0.43 0.60 0.62 0.55 

full + mi 0.35 0.54 0.60 0.50 0.41 0.57 0.58 0.52 

full + TDZ 0.33 0.51 0.57 0.47 0.39 0.54 0.56 0.50 

full + my + mi 0.42 0.65 0.71 0.59 0.51 0.69 0.75 0.65 

full + my + TDZ 0.40 0.60 0.68 0.56 0.48 0.65 0.70 0.61 

full + mi + TDZ 0.39 0.58 0.65 0.54 0.45 0.62 0.67 0.58 

half dose  0.18 0.26 0.30 0.25 0.22 0.29 0.32 0.28 

half + my 0.20 0.31 0.34 0.28 0.24 0.33 0.37 0.31 

half + mi 0.20 0.29 0.32 0.27 0.23 0.32 0.35 0.30 

half + TDZ 0.19 0.27 0.30 0.25 0.22 0.30 0.33 0.28 

half + my + mi 0.24 0.38 0.40 0.34 0.29 0.39 0.42 0.37 

half + my + TDZ 0.22 0.35 0.37 0.31 0.27 0.36 0.40 0.34 

half + mi + TDZ 0.21 0.33 0.35 0.30 0.26 0.34 0.38 0.33 

Mean 0.27 0.42 0.46   0.33 0.45 0.48   

L.S.D.0.05 A=0.07 B=0.03 AB=0.13  A=0.09 B=0.06 AB=0.17   

Table 18. Effect of chemical fertilization, biofertilizer and TDZ on mean potassium % in dry shoots of anise plant 

during 2012/2013 and 2013/2014 seasons.    

Treatment (A) 

Growing season 

2012-2013 2013-2014 

Sampling data (month) (B)  

2 4 6 Mean 2 4 6 Mean 

Zero 0.64 0.82 1.00 0.82 0.71 0.95 1.10 0.92 

full dose  1.40 1.95 2.54 1.96 1.73 2.25 2.69 2.22 

full + my 1.50 2.3 2.87 2.22 1.85 2.60 3.15 2.53 

full + mi 1.47 2.22 2.70 2.13 1.80 2.51 3.09 2.47 
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full + TDZ 1.42 2.00 2.59 2.00 1.77 2.30 2.80 2.29 

full + my + mi 1.90 2.60 3.39 2.63 2.23 3.00 3.59 2.94 

full + my + TDZ 1.70 2.42 3.10 2.41 2.20 2.80 3.33 2.78 

full + mi + TDZ 1.58 2.35 3.00 2.31 1.91 2.72 3.28 2.64 

half dose  0.80 1.10 1.43 1.11 0.97 1.27 1.51 1.25 

half + my 0.85 1.28 1.63 1.25 1.05 1.40 1.65 1.37 

half + mi 0.83 1.20 1.56 1.20 1.00 1.35 1.60 1.32 

half + TDZ 0.80 1.18 1.49 1.16 1.00 1.30 1.57 1.29 

half + my + mi 1.09 1.46 1.91 1.49 1.29 1.69 2.00 1.66 

half + my + TDZ 0.92 1.37 1.75 1.35 1.10 1.52 1.88 1.50 

half + mi + TDZ 0.88 1.30 1.70 1.29 1.09 1.42 1.72 1.41 

Mean 1.19 1.70 2.18   1.45 1.94 2.33   

L.S.D.0.05 A=0.52 B=0.23 AB=0.90  A=0.69 B=0.33 AB=1.29  

Table 19. Effect of chemical fertilization, biofertilizer and TDZ on mean carbohydrates % in dry shoots of anise plant 

during 2012/2013 and 2013/2014 seasons.    

Treatment (A) 

Growing season 

2012-2013 2013-2014 

Sampling data (month) (B)  

2 4 6 Mean 2 4 6 Mean 

Zero 22.00 24.00 27.00 24.33 23.00 26.00 28.00 25.67 

full dose  34.00 40.00 44.00 39.33 36.00 42.00 45.00 41.00 

full + my 36.00 44.00 49.00 43.00 40.00 48.00 49.00 45.67 

full + mi 35.00 43.00 48.00 42.00 39.00 47.00 47.00 44.33 

full + TDZ 34.00 41.00 46.00 40.33 38.00 46.00 46.00 43.33 

full + my + mi 42.00 49.00 56.00 49.00 45.00 53.00 58.00 52.00 

full + my + TDZ 40.00 47.00 52.00 46.33 43.00 51.00 54.00 49.33 

full + mi + TDZ 38.00 46.00 51.00 45.00 42.00 50.00 52.00 48.00 

half dose  24.00 28.00 30.00 27.33 27.00 30.00 31.00 29.33 

half + my 26.00 30.00 33.00 29.67 29.00 31.00 33.00 31.00 

half + mi 25.00 29.00 31.00 28.33 28.00 31.00 33.00 30.67 

half + TDZ 25.00 28.00 30.00 27.67 28.00 30.00 32.00 30.00 

half + my + mi 28.00 34.00 36.00 32.67 32.00 35.00 38.00 35.00 

half + my + TDZ 27.00 33.00 35.00 31.67 31.00 33.00 37.00 33.67 

half + mi + TDZ 26.00 31.00 34.00 30.33 30.00 32.00 35.00 32.33 

Mean 30.80 36.47 40.13   34.07 39.00 41.20   

L.S.D.0.05 A=7.39 B=3.30 AB=12.79  A=8.45 B=4.02 AB=13.98  

Table 20. Effect of chemical fertilization, biofertilizer and TDZ on mean protein % in dry  shoots of  anise plant 

during 2012/2013 and 2013/2014 seasons.    

Treatment (A) 

Growing season 

2012-2013 2013-2014 

Sampling data (month) (B)  

2 4 6 Mean 2 4 6 Mean 

Zero 4.69 5.63 7.06 5.79 5.00 6.25 7.38 6.21 

full dose  10.00 14.06 17.50 13.85 11.88 15.62 18.75 15.42 

full + my 11.25 15.62 20.63 15.83 12.50 17.31 21.25 17.02 

full + mi 10.94 14.50 19.81 15.08 12.19 16.31 20.31 16.27 

full + TDZ 10.25 14.19 18.75 14.40 11.88 16.13 19.88 15.96 

full + my + mi 13.75 18.75 23.13 18.54 15.63 20.94 24.88 20.48 

full + my + TDZ 12.50 16.94 21.56 17.00 14.38 18.75 23.13 18.75 

full + mi + TDZ 12.00 15.62 20.94 16.19 12.50 17.56 22.38 17.48 

half dose  5.81 8.44 10.00 8.08 6.25 8.88 10.63 8.59 
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half + my 6.38 8.75 11.00 8.71 6.88 10.31 11.38 9.52 

half + mi 6.38 8.69 10.88 8.65 6.88 10.00 11.06 9.31 

half + TDZ 6.13 8.56 10.50 8.40 6.56 9.81 10.94 9.10 

half + my + mi 7.50 10.44 13.13 10.36 9.38 11.88 13.94 11.73 

half + my + TDZ 7.31 9.38 12.50 9.73 7.50 11.13 12.50 10.38 

half + mi + TDZ 6.75 9.00 11.56 9.10 7.19 11.13 11.88 10.07 

Mean 8.78 11.90 15.26   9.77 13.47 16.02   

L.S.D.0.05 A=2.36 B=1.06 AB=4.10  A=3.50 B=1.52 AB=5.57  
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 ومحصول وبات اليىسون علي ومو TDZتأثير التسميد الحيوى والكيماوى والرش بال

 للسادة الدكاترة

هحود خليل خليل
1
، جوبل السيد غسال 

2
، عبير هحوْد
1

، داليب عبدالحلين سلام
2
 

 مـــــــــــــــــــــــــــه

1
جوِْرية  -الجيسٍ -شبرع الجبهعَ -كلية السراعَ، جبهعة القبُرٍ -فرع فسيْلْجيب الٌببت،قسن الٌببت السراعٔ

 هصر العربيَ

2
جوِْرية هصر  -الجيسٍ -–الِيئَ القْهيَ للرقببَ ّالبحْخ الدّائيَ  -الٌببجبت الطبيَ ّالوٌحجبت الطبيعيَ شعبة

 العربيَ

 

أجريث ججربحبى حقليحبى بوسرعة هركس الدراسبت الحطبيقيهَ لبحهْخ الٌببجهبت الطبيهَ الحهببي للِيئهَ القْهيهَ 

لدراسهة جهيرير هعبهلهة بهنّر ًبهبت اليٌسهْى  2113/2114ّ  2112/2113للرقببَ ّالبحْخ الدّائيَ خلال هْسؤ 

ببلحسويد الحيهْٓ االويرهرّبيي ّالويررُيهساا ّالحسهويد الريوهبّٓ بيسهحصدام ًصهه الجرعهَ الوْوهٔ بِهب أّالجرعهَ 

علهٔ ًاهبب بعهلا ايًسيوهبت  TDZكبهلَ هي الٌيحرّجيي ّالفسفْر ّالبْجبسهيْم ّكهنلر را الٌببجهبت بوهٌلن الٌوهْ 

ّاليِيدرّجيٌيسا ًّسبة اوببة جنّر اليٌسْى ببلويرْرُيسا ّعهدد جراريوِهب فهٔ الحربهَ ّعلهٔ بعهلا  االٌيحرّجيٌيس

وفبت الٌوْ الصضرٓ االْزى الطبزج ّالجبف للجسء الصضهرٓ ّالجهنّر لرهل ًبهبت، بهْل الٌبهبتا ّعلهٔ بعهلا 

بهبت ههي بعهلا الوركبهبت الصفبت الوحصْليَ اعدد الٌْرات لرل ًببت ، ّّزى البنّر لرل ًببتا ّعلٔ هححْٓ الٌ

ًيحهرّجيي، فْسهفْر،  [ّبعهلا العٌبوهر الربهرٓ  ]كلْرفيهل أ ، ة، الربرّجيٌهبت [الريوبّيَ الٌببجيَ اوبغبت ًببجيَ 

ّأيضههب الرربُْيههدرات ّالبرّجيٌههبت الرليههَا   ّأّجههحث ًحههبئ  الدراسههَ أى أعلههٔ زيههبدٍ هعٌْيههَ لٌاههبب  ]بْجبسههيْم

الٌوْ الصضرٓ ّ بعص الصفبت الوحصْليَ جن الحصْل عليِب هي هعبهلة  ايًسيوبت ًّابب الويرْرُيسا ّ وفبت

هعهب ههي اجهبفة جرعهة الحسهويد الريوهبّٓ  TDZبنّر ًببجبت اليٌسْى ببلويرْرُيسا ّالويررّبيي ّرا الٌببجبت بهبل

 الوْؤ بِب   

 

 

 

 

 

  


