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ABSTRACT 

 
Two field experiments were conducted during the two successive winter 

seasons of 2009/2010 and 2010/2011 in a private Farm in Bani-Ebeed District, 
Dakahlia Governorate. The aim is to study the effect of organic, bio, mineral 
fertilization and their interactions on yield and quality of carrot cv. shantenay. 
In general, it can be concluded that: 
1- Fertilizing with compost gave the highest values of yield and quality of carrot 

comparing with untreated plants in both studied seasons. 
2- Bio-fertilizing significantly increased yield and quality and the superiority was to 

the plants treated with bio-fertilizer mixture (Azotobacter, Bacillus circulans, 
Mycorrhiza) followed by EM. 

3- Fertilizing with 100% NPK has achieved the highest values of yield however, 75% 
NPK gave the highest values of carrot quality. 

4- The interaction among compost, bio-fertilizer (mixture or EM) and 100% NPK 
gave the highest values of yield however, compost plus bio fertilizer (Mixture or 
EM) and 75% NPK gave the superiority for yield and quality comparing with 
plants fertilizing with 100% NPK alone. 

Keywords: carrot, daucus carota L., organic fertilizer, compost, bio-fertilizer, mineral 
fertilizer, Azotobacter, Bacillus  circulans, Mycorrhiza, EM, yield, quality. 

 
INTRODUCTION 

 
 Carrot (Daucus carota L.) is a member of family Apiaceae and 
considers as popular vegetable crops, and one of the main vegetable crops in 
Egypt.  The fleshy roots are eaten as raw in salads, boiled or steamed in 
vegetable dishes and also used with other vegetables in the preparation of 
soap, baby foods, as well as, its use in industries to produce juice and jam. In 
addition, it also has a medical value, it is rich in carotenes content the source 
of vitamin A. The cultivated area of carrot in Egypt reached 13,651 fed. in 
2010 and the total production was 175,923 tons, according to the Ministry of 
Agriculture Statistics. 
           There is a great need for further studies under Egyptian conditions to 
establish recommendation for reducing the amount of chemical NPK 
fertilizers for improving the quality and limiting the environment of pollution. It 
has focused the light on the use of untraditional fertilizer especially the 
organic (compost) and bio-fertilizers. 
           However, it is essential to adopt a system of organic fertilizer in 
vegetables due to increasing the objectives against the chemical farming as a 
main source of soil and water pollution as well as food products. 

Bio-fertilizers are microbial preparations containing, primary beneficial 
role in famishing a proper rhizosphere for plant growth thus, it cause minerals 
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solubilizing and facilitate minerals (especially N) uptake (Abou-Hussein et al., 
2002).  

A mixture of microorganisms,i.e., (Azotobacter chroococcum bacteria, 
which fix nitrogen; Bacillus circulans bacteria, which make potassium more 
available and Mycorrhiza fungi, which increases phosphorus availability was 
used to improve yield and quality of many vegetative crops such as, lettuce 
(Hanafy Ahmed et al., 2000), potato (Kushwah and Banafar, 2003) , pepper 
(Dawa et al., 2012) and garlic (Dawa et al., 2012).  

EM  is  an  abbreviation  for  effective  microorganisms  and  refers  to  
a  mixture  of beneficial  microorganisms  that  is  used  as  a  soil  
amendment (Woodward, 2003).  EM contains  selected  species  of  
microorganisms,  including  predominant  populations  of lactic  acid  bacteria,  
yeasts,  smaller  numbers  of  photosynthetic  bacteria, actinomycetes  and  
other  types  of  organisms.  All of these play beneficial roles in roots 
rheizosphere which improve vegetative growth, yield and quality of plants 
such as potato (Abou-Bakr et al., 2005) and onion (Abdel Naby et al., 2012).  

The present investigation aimed to study the effect of organic, bio and 
mineral fertilization on growth, yield and quality of carrot. Also to study to 
what extent the organic and bio-fertilizer can replace some of the 
recommended NPK (mineral fertilizers). 

 
MATERIALS AND METHODS 

 
        Two field experiments were conducted in a private farm at Bani-Ebad 
near deckernis cinter, Dakahlia Governorate during two successive winter 
seasons of 2009/2010 and 2010/2011 to investigate the effect of mineral, 
organic, bio-fertilization and their interaction on yield and quality of carrot 
(Daucus carota L.) cv. shantenay. 
        Seeds of Shantenay cultivar were sown at the rate of 2.5 kg /fed in plots 
3m long and 70 cm wide. Experimental units was 2.1 m2. Sowing dates were 
on 30 and 20 October for the first and second seasons; respectively.  
Mechanical and chemical analysis of soil: 
         Soil samples were taken at random from the experimental field area at 
a depth of 0 – 30 cm from soil surface before sowing to estimate the 
mechanical and chemical soil properties as shown in Table 1.  
The experimental design and treatments  
        The experiments of study were executed in a strip split plot design with 
three replicates. Each experiment included 18 treatments comprising, two 
organic fertilization (compost); three bio-fertilization and three mineral 
fertilizer levels. 
 The vertical plots were assigned to two organic fertilization (compost) 

treatments as follows:  
1- Without compost. 
2- With compost (4ton/fed). 
 The Horizontal plots were devoted to three bio-fertilizers as follows; 
1- Without bio-fertilization.  
2- Bio-fertilizer mixture was applied to the soil at the rate of 20 L/fed.  
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3- Effective Microorganisms (EM) was added to the soil at rate of 2 ml/1L.  
 The sub-plots were located to three mineral fertilization levels as follows: 
1- 100 % of NPK fertilizers as recommended by the Ministry of Agric. and soil 

Recl. (MASR) for carrot plant (60 kg N+40 kg P2O5+62 kg K2O per fed.) 
2- 75 % NPK. 
3- 50 % NPK. 
        Each treatment was replicated three times; thus, the total numbers of 
the experimental plots were 54 plots. 
 
Table 1: Physical and chemical analysis of the experimental soil during 

2009/2010 and 2010/2011 seasons. 
Soil properties 2009-2010 2010-2011 

Sp% 58 56 
PH* 8.17 8.05 
EC** dS-1 0.87 0.93 
Mechanical analysis%: 
Coarse sand% 2.7 1.9 
Fine Sand% 17.5 19.2 
Silt% 32.9 33.1 
Clay% 46.9 45.8 
Texture class  Clayey Clayey 
Organic matter% 1.92 1.97 
Available (ppm): 
N 46 49 
P 5.78 5.12 
K 325 342 
Fe 12.3 13.5 
Mn 7.6 8.1 
Zn 3.2 2.9 
Ions meq/100g soil 
Ca++ 1.12 0.98 
Mg++ 0.85 0.72 
Na+ 3.41 2.98 
K+ 0.07 0.08 
CO3

-- 0.00 0.00 
HCO3

-- 1.80 1.86 
Cl- 2.12 2.33 
SO4-- 1.47 0.57 
*Soil suspension (1:2.5)                ** Soil extraction (1:5)  
 
 
Organic fertilizer 
       Compost was mixed with the surface layer of the soil during soil 
preparation before seed sowing, at the rate of 4 ton  / fed. Some chemical 
properties of used compost were presented in Table 2. 
Bio-fertilizer  
          Bio-fertilizer mixture (Azotobacter chroococcum bacteria, which fix 
nitrogen; Bacillus circulanc bacteria, which make potassium more available 
and Mycorrhiza fungi, which increases phosphorus avilability) was kindly 
provided from the unit of bio-fertilizers, Fac. of Agric., Ain shams Univ., Cairo, 
Egypt. The mixture was added to the soil after 6 and 8 weeks from seed 
sowing at the rate of 20 L/fed. 
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          Effective Microorganisms (EM) was obtained from Ministry of 
Agriculture laboratories Cairo, Egypt. EM was applied to soil at the rate of 2 
ml/L water, twice., after 6 and 8 weeks from seed sowing.  
 
Table 2: Some chemical properties of compost during both seasons of 

2009/2010 and 2010/2011: 
Compost properties 2009-2010 2010-2011 

Sp% 230 218 
PH(1:5) 6.13 6.18 
EC(1:10)dS-1 4.68 4.49 
Organic matter% 37.2 37.7 
C% 21.6 21.9 
N% 1.14 1.23 
C/N 19.0 17.8 
P% 0.23 0.27 
K% 0.44 0.51 
Total (ppm): 
Fe 136 141 
Mn 87.5 79.2 
Zn 9.7 7.2 

 
Mineral fertilizer 
           Ammonium nitrate (33.5 % N), Ca-super phosphate (15.5 % P2O5) and 
potassium sulphate (48 % K2O) were the respective sources of N, P and K. 
Three treatments of N, P and K fertilizers at the rates of 50, 75 and 100 % 
from the recommended doses for carrot plants, i.e., 60, 40 and 62 kg.fed-1 for 
N, P and K, respectively were used. Treatments of N, P and K fertilizers were 
divided into two equal doses and applied after 6 and 10 weeks from seed 
sowing. 
Sampling  
A. Yield: 
       At harvesting stage; 160 days after sowing, Total roots yield (ton/fed) 
was estimated. 
       Nine roots from each treatment were taken at 120 and 160 days after 
sowing and following data were recorded: 
B. Quality parameters of roots: 
1. Total carotene. It was estimated using a method described by Dubois et 

al., (1956). 
2. Nitrate content. It was measured by a spectrophotometer according to the 

method described by Singh (1988). 
3. Total soluble sugar was determined according to the method described by 

Sadasivam and Manickam (1996). 
4. Non-reducing sugar (%)was determined according to the method described 

by Naguib (1964). 
Statistical analysis 
        All data were statistically analyzed according to the technique of 
analysis of variance (ANOVA) for the strip split – plot design as published by 
Gomez and Gomez (1984) by means of   “MSTAT-C” Computer software 
package. The treatment means were compared using least significant 
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difference (LSD) method at 5 % levels of probability according to the 
procedure outlined by Snedcor and Cochran (1980). 

 
RESULTS AND DISCUSSION 

 
1. Yield of carrot plant. 
       Results in Tables 3 and 4 describe the effect of organic, bio, mineral 
fertilization and their interactions on yield of carrot plants after 160 days from 
sowing date in both seasons. 
Effect of organic fertilizer: 
       Results in Table 3 indicate that yield of carrot were significantly 
increased by fertilization with compost as compared with control treatments 
after 160 days from sowing date in both seasons., since it recorded 20.61 
and 22.56 ton/fed. compared to 18.32 and 20.34 ton/fed. for the control in the 
first and second seasons, respectively.  
 
Table 3: Total yield of carrot roots at 160 days from sowing as affected 

by organic, bio and mineral fertilization as well as their 
interactions during 2010 and 2011 seasons. 

Characters
Treatments 

Total yield of roots (ton/fed) 
2010 2011 

A- Organic fertilization: 
Without 18.32 20.34 
Compost 20.61 22.56 
F. test * * 
B-Bio fertilization: 
Without  18.34 19.92 
Mixture 20.23 22.48 
EM 19.84 22.01 
LSD at   5 % 0.85 0.88 
C- Mineral fertilization: 
100 % 21.50 23.18 
75 % 18.91 21.60 
50 % 18.00 19.58 
LSD at   5 % 0.96 0.76 
D- Interactions: 
A X B * * 
A X C * * 
B X C * * 
A X B X C * * 

 
Effect of bio-fertilizer: 
       As for the effect of bio-fertilizer treatments, data in the same Table reveal 
that both bio-fertilization treatments significantly increased yield of carrot 
plants compared with untreated plants. On other words, soil treated with bio-
fertilizer mixture was superior for increasing yield of carrot plants. 
Effect of mineral fertilizer: 
       Referring the effect of mineral fertilization, data in Table 3 reflect that 
yield of carrot plants was significantly decreased with decreasing the level of 
NPK less than the recommended dose. This reduction in the yield rate was 
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more pronounced under 50% NPK from the recommended dose. The highest 
values of carrot roots yield were recorded from the plants fertilized with 100% 
NPK in both seasons. 
Effect of interaction: 
       The interaction effects among all studied factors (A×B), (A×C), (B×C) 
and (A×B×C) on yield of carrot root, in Table 3 indicate that all interactions 
gave significant effects in both seasons. 
        Data presented in Table 4 show significant effects of the triple 
interaction among organic, bio and mineral fertilization. The highest values 
were recorded when plants treated with compost plus bio-fertilizer mixture 
and 100%NPK followed by plants treated with compost plus EM and 
100%NPK without significant differences. While the lowest values were 
recorded when plants treated with 75% or 50% NPK alone in both seasons. 
 
Table 4: Total yield of carrot roots as affected by the interaction among 

organic, bio and mineral fertilization during 2010 and 2011 
seasons. 

Treatments 
Total yield of roots (ton/fed) 

2010 2011 

Without 

Without 
100 % 18.71 19.87 
75 % 16.80 18.10 
50 % 16.88 18.45 

Mixture 
100 % 22.08 23.05 
75 % 17.99 21.46 
50 % 17.37 19.38 

EM 
100 % 20.30 22.61 
75 % 17.54 21.37 
50 % 17.22 18.38 

Compost 

Without 
100 % 21.34 21.78 
75 % 18.20 20.98 
50 % 18.11 20.38 

Mixture 
100 % 23.63 26.39 
75 % 21.35 23.90 
50 % 18.94 20.40 

EM 
100 % 22.93 25.44 
75 % 21.59 23.78 
50 % 19.46 20.00 

LSD  at  5 % 1.75 1.38 

        
2. Quality parameters of carrot roots. 
        The parameters used for measuring quality characters in this study are 
total carotene, nitrate, total soluble sugars and non-reducing sugars in the 
roots of carrot. 
2.1- Total carotene and nitrate in carrot roots. 
        Results in Tables 5 and 6 describe the effect of organic, bio, mineral 
fertilization and their interactions on total carotene and nitrate in carrot roots 
at 120 and 160 days from sowing date in both seasons. 
Effect of organic fertilizer: 
          Results in Table 5 show that adding compost in both seasons of the 
study significantly increased the average values of total carotene and 
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significantly decreased nitrate in roots of carrot at 120 and 160 days from 
sowing than those obtained from untreated plants. 
Effect of bio-fertilizer: 
          As for the effect of bio-fertilizer treatments, data in Table 5 reveal that 
application of bio-fertilizer mixture or EM significantly increased the mean 
values of total carotene and significantly decreased the mean values of 
nitrate in carrot roots at 120 and 160 days from sowing comparing with 
untreated plants during both seasons.  
Effect of mineral fertilizer: 
         Referring the effect of mineral fertilization, data in Table 5 indicate that 
the highest values of total carotene were obtained when plants fertilized with 
75% NPK following by 100% NPK except at 120 days from sowing in the 
second season, the highest value were obtained when 
 
Table 5: Total carotene and nitrate in carrot roots at 120 and 160 days 

from sowing (DFS) as affected by organic, bio and mineral 
fertilization as well as their interactions during 2010 and 2011 
seasons. 

Characters 
 
Treatments 

Total carotene in root (mg/100g) Nitrate content in root (ppm) 
2010 2011 2010 2011 

120 DFS 160 DFS120 DFS160 DFS 120 DFS 160 DFS 120 DFS 160 DFS 
A- Organic fertilization: 
Without 8.37 8.76 8.59 8.53 45.67 42.93 44.32 37.67 
Compost 8.65 9.07 8.98 8.86 45.07 42.37 43.93 36.82 
F. test * * * * * * * * 
B-Bio-fertilization: 
Without 8.27 8.67 8.62 8.42 46.92 44.16 45.90 38.40 
Mixture 8.65 9.06 8.81 8.90 44.28 41.60 44.28 37.88 
EM 8.60 9.03 8.93 8.77 44.91 42.20 42.20 35.46 
LSD at 5% 0.03 0.03 0.06 0.07 0.10 0.07 0.43 0.54 
C- Mineral fertilization: 
100 % 8.67 9.08 8.97 8.86 46.97 44.16 44.89 38.44 
75 % 8.72 9.13 8.93 8.92 45.30 42.58 44.00 36.83 
50 % 8.13 8.54 8.45 8.30 43.84 41.21 43.49 36.47 
LSD at 5% 0.02 0.03 0.05 0.06 0.03 0.02 0.26 0.31 
D- Interactions: 
A X B * * * NS NS NS * * 
A X C * * * NS * * NS * 
B X C * * * * * * * * 
A X B XC * * * NS NS NS * * 

        
        plants fertilized with 100% NPK and the differences between 75% and 
100% NPK did not reach to the level of significance during second season. 
Meanwhile, data indicated that; more nitrate was accumulated in carrot roots 
due to increasing the rate of NPK-addition from 50% to 75 % NPK and 
recorded the highest values at the level of 100 %NPK during both seasons. 
Effect of interactions: 
         From Table 5 it is clear that the interaction (A×B) gave significant 
effects for total carotene and nitrate in carrot roots in both seasons except 
total carotene at 160 days from sowing in the second season and total nitrate 
at 120 and 160 days from sowing in the first season.  
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       The interaction between (A×C) in the same Table gave significant effects 
for total carotene and nitrate in carrot roots in both seasons except total 
carotene and total nitrate at 160 and 120days from sowing in the second 
season, respectively. 
        The interaction between (B×C) also gave significant effects for total 
carotene and nitrate in carrot roots at 120 and 160 days from sowing in both 
seasons. 
        Table 5 shows that the impact of triple interaction (A×B×C) gave 
significant effects on total carotene and nitrate in carrot roots at 120 and 160 
days from sowing except total carotene at 160 days from sowing in the 
second season and nitrate at 120 and 160 days from sowing in the first 
season. 
        Data in Table 6 show that the highest mean values of total carotene 
were connected with the treatment of compost plus EM and 75 % NPK 
followed by application  of compost plus Mixture and 75 % NPK in both 
seasons. While, the highest mean values of nitrate were connected with the 
treatment of 100 % NPK alone at 120 and 160 days from sowing in the 
second season.  
2.2- Total soluble sugars and non-reducing sugars in carrot roots. 
       Results in Tables 7 and 8 describe the effect of organic, bio, mineral 
fertilization and their interactions on total soluble sugars and non-reducing 
sugars in roots of carrot at 120 and 160 days from sowing date in both 
seasons of the study. 
Effect of organic fertilizer: 
          Results in Table 7 show that application of compost in both seasons of 
the experiment significantly increased the average values of total soluble 
sugars and non-reducing sugars in carrot roots at 120 and 160 days from 
sowing than the untreated plants. 
Effect of bio-fertilizer: 
          As for the effect of bio-fertilizer treatments, data in Table 7 indicate that 
bio-fertilizer mixture or EM significantly increased the mean values of total 
soluble sugars and non-reducing sugars in carrot roots at 120 and 160 days 
from sowing comparing with the untreated plants during both seasons. 
         The highest values were recorded for plants treated with bio-fertilizer 
mixture followed by plants treated with EM and the lowest values obtained 
with the untreated plants in both seasons except non-reducing sugars at 120 
days from sowing in the second season.   
Effect of mineral fertilizer: 
           Concerning the effect of mineral fertilization, data in Table 7 reflect 
that the highest values of total soluble sugars and non-reducing sugars in 
roots of carrot at 120 and 160 days from sowing were obtained when plants 
fertilized with 75% NPK followed by 100% NPK and the differences were 
significant during both seasons while, the lowest values of these parameters 
were recorded when plants were fertilized with 50% NPK from recommended 
dose. 
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Table 6: Total carotene and nitrate content in carrot roots at 120 and 160 
days from sowing (DFS) as affected by the interaction among 
organic, bio and mineral fertilization during 2010 and 2011 
seasons. 

Treatments 

Total carotene in root 
(mg/100g) 

Nitrate content in root (ppm) 

2010 2011 2010 2011 
120 
DFS 

160 
DFS 

120 
DFS 

160 
DFS 

120 DFS 160 DFS 120 DFS 160 DFS 

W
it

h
o

u
t 

Without 
100 % 8.58 9.00 8.88 8.69 48.74 45.88 46.53 39.10 
75 % 8.13 8.49 8.46 8.30 46.94 44.14 45.90 38.20 
50 % 7.83 8.22 8.13 7.94 46.04 43.31 45.46 38.06 

Mixture 
100% 8.54 8.92 8.91 8.74 46.29 43.51 46.29 43.51 
75 % 8.89 9.36 8.37 9.20 44.59 41.88 44.20 37.16 
50 % 8.23 8.61 8.51 8.36 42.84 40.21 43.80 36.63 

EM 
100% 8.44 8.79 8.82 8.57 46.82 44.01 42.76 35.90 
75 % 8.59 8.98 8.86 8.82 45.03 42.33 42.30 35.30 
50 % 8.09 8.49 8.41 8.20 43.72 41.12 41.70 35.20 

C
o

m
p

o
st

 

Without 
100% 8.88 9.33 9.32 9.01 48.10 45.27 46.52 38.90 
75 % 8.32 8.66 8.68 8.48 46.44 43.72 45.56 38.33 
50 % 7.90 8.31 8.24 8.10 45.25 42.64 45.40 37.80 

Mixture 
100% 8.77 9.16 8.77 9.16 45.68 42.95 44.50 37.23 
75 % 9.16 9.57 9.62 9.37 44.16 41.49 43.63 36.70 
50 % 8.33 8.74 8.68 8.57 42.13 39.54 43.26 36.06 

EM 
100% 8.82 9.27 9.14 9.02 46.17 43.38 42.70 36.00 
75 % 9.24 9.76 9.63 9.37 44.67 41.96 42.40 35.30 
50 % 8.44 8.88 8.75 8.64 43.06 40.43 41.33 35.10 

LSD  at  5 % 0.06 0.07 0.13 NS NS NS 0.60 0.75 
 

Table 7: Total soluble sugars and non-reducing sugars percentages in 
carrot roots at 120 and 160 days from sowing (DFS) as 
affected by organic, bio and mineral fertilization as well as 
their interactions during 2010 and 2011 seasons. 

Characters
 
Treatments 

Total soluble sugars (%) Non-reducing sugars (%) 
2010 2011 2010 2011 

120 DFS 160 DFS 120 DFS 160 DFS 120 DFS
160 
DFS 

120 DFS 160 DFS 

A- Organic fertilization: 
Without 14.47 14.17 14.59 13.91 9.45 9.22 10.12 9.36 
Compost 15.01 14.70 15.09 14.38 9.74 9.50 10.38 9.58 
F. test * * * * * * * * 
B-Bio-fertilization: 
Without 14.34 14.01 14.42 13.70 9.28 9.03 10.00 9.20 
Mixture 14.98 14.68 15.09 14.44 9.80 9.57 10.35 9.68 
EM 14.91 14.61 15.02 14.29 9.70 9.48 10.41 9.53 
LSD at 5% 0.02 0.05 0.08 0.09 0.06 0.04 0.06 0.05 
C- Mineral fertilization: 
100 % 15.03 14.71 15.10 14.40 9.76 9.55 10.38 9.67 
75 % 15.12 14.81 15.21 14.45 9.87 9.58 10.53 9.76 
50 % 14.08 13.78 14.21 13.57 9.15 8.94 9.84 8.99 
LSD at 5% 0.03 0.03 0.05 0.08 0.03 0.03 0.05 0.06 
D- Interactions: 
A X B * * * * * * * * 
A X C * * * * * * * * 
B X C * * * * * * * * 
A X B X C * * * * * * * * 
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Table 8: Total soluble sugars and Non-reducing sugars percentages in 
carrot roots at 120 and 160 days from sowing (DFS) as 
affected by the interaction among organic, bio and mineral 
fertilization during 2010 and 2011 seasons. 

Treatments 

Total soluble sugars (%) Non-reducing sugars (%) 
2010 2011 2010 2011 

120 
DFS 

160 
DFS 

120 DFS 160 DFS
120 
DFS 

160 
DFS 

120 
DFS 

160 
DFS 

W
it

h
o

u
t 

Without 
100 % 14.89 14.56 14.95 14.16 9.54 9.33 10.27 9.50 
75 % 14.05 13.73 14.12 13.36 9.16 8.87 9.81 9.09 
50 % 13.50 13.20 13.58 13.09 8.73 8.47 9.44 8.71 

Mixture 
100% 14.74 14.44 14.87 14.22 9.65 9.50 10.36 9.63 
75 % 15.43 15.18 15.60 14.82 10.32 9.91 10.77 9.98 
50 % 14.21 13.93 14.38 13.66 9.30 9.06 9.96 9.21 

EM 
100% 14.62 14.33 14.73 14.05 9.53 9.37 10.23 9.48 
75 % 14.85 14.59 14.99 14.31 9.67 9.53 10.41 9.64 
50 % 13.93 13.62 14.14 13.50 9.12 8.93 9.84 9.03 

C
o

m
p

o
s

t 

Without 
100% 15.40 15.12 15.41 14.55 9.96 9.74 10.80 9.86 
75 % 14.46 14.08 14.54 13.86 9.41 9.11 10.07 9.30 
50 % 13.72 13.41 13.91 13.17 8.86 8.68 9.61 8.76 

Mixture 
100% 15.20 14.84 15.20 14.84 9.92 9.69 9.92 9.69 
75 % 15.86 15.57 15.92 15.12 10.23 10.02 11.01 10.27 
50 % 14.44 14.14 14.55 14.00 9.40 9.23 10.06 9.34 

EM 
100% 15.32 15.01 15.45 14.61 9.98 9.69 10.72 9.86 
75 % 16.07 15.74 16.10 15.24 10.43 10.08 11.12 10.27 
50 % 14.67 14.40 14.73 14.01 9.49 9.31 10.15 8.90 

LSD  at  5 % 0.07 0.08 0.12 0.19 0.06 0.07 0.12 0.13 

 
Effect of interactions: 
         From Table 7 it is clear that all interactions among all studied factors 
(A×B), (A×C), (B×C) and (A×B×C) on total soluble sugars and non-reducing 
sugars of carrot root, gave significant effects during both seasons. 
         Data in Table 8 show that the highest mean values of the previously 
mentioned traits were connected with the application of compost plus EM and 
75 % NPK followed by the treatments of compost plus bio-fertilizer mixture 
and 75 % NPK and the lowest values were connected with the application of 
50 % NPK alone at 120 and 160 days from sowing during both seasons. 
The previously mentioned results can be discussed as follow: 
         Obtained results can be discussed by clarifying the direct and indirect 
effects of used treatments on yield and its component of carrot roots as 
follows: 
Effect of compost fertilization: 
        Our results can be attributed to the positive impacts of compost on 
physical and chemical properties of soil, where organic matter improved soil 
drainage, ventilation and increased the soil ability to water retain. It is known 
that compost is used as a soil amendment which improves holding capacity 
of soils and increases availability of elements such as boron (Aggelides and 
Londra, 2000). Due to all these positive effects of compost on yield and its 
components of carrot were significantly improved. Our findings are in 
agreement with those obtained by Zahoor et al. (2005) on carrot, Mahmoud 
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et al. (2009) on cucumber, Shehata et al. (2011) on strawberry and Dawa et 
al. (2012) on pepper.   
Effect of bio-fertilizers: 
        Bio-fertilizer mixture contains: Azotobacter, Bacillus circulans and 
Mycorrhiza. While the basic groups of microorganisms in EM are lactic acid 
bacteria, yeast and phototrophic bacteria.  
        Azotobacter fixes the atmospheric nitrogen and benefits the crop. While 
Mycorrhiza fungi are directly involved in plant mineral nutrition. It increases 
the uptake of less mobile nutrients, especially phosphorus and micronutrients 
like zinc and copper and also it has appositive impact on water uptake (Ortas 
et al., 2001).  
        As for Bacillus circulanc it is important for potassium solubilization and 
other mineral nutrients. The roles played by the aforementioned 
microorganisms are caused the superiority of mixture treatment over other 
treatments in majority of yield and quality of carrot roots parameters. 
        EM consists of Lactic acid bacteria, Yeasts, Actinomycetes and 
Photosynthetic bacteria (Xu 2000).The positive impacts of EM may be due to 
its components of these microorganisms and its performance on enhancing 
growth and yield of carrot plants.  
         The obtained results show superiority of bio-fertilizer treatments over 
control treatment in improving carrot yield and its components.Wherein the 
bio-fertilizer mixture treatment often occupied the first order followed by EM. 
Both treatments contain many different types of microorganisms, the positive 
impact that happened on the yield and its components may be due to the 
effect of these organisms on growth and yield whether directly or indirectly.  
       Our findings are in agreement with those obtained by Higa and Parr 
(1994), Ashwini kumar et al.  (2007) and Merghany et al. (2008) on carrot, 
Abdel Naby et al. (2012) on onion and Dawa et al. (2012) on pepper.   
Effect of NPK 
        We can attribute these results, to the direct and indirect influences of 
NPK nutrients on vegetative growth parameters of carrot which reflected on 
improvement of yield and quality.  
         The highest addition of NPK gave the highest values of yield the 
obtained results may be due to the positive effects of N, P and K elements on 
plant growth and translocation of carbohydrates from the leaves to carrot 
roots which reflected on yield and quality. Our findings are in agreement with 
those obtained by Ashwini kumar et al., (2007) on carrot and Okonwu and 
Mensah (2012) on pumpkin. 
        The interaction among compost plus bio-fertilizer mixture and 100% 
NPK and compost plus EM and 100%NPK which gave the highest values of 
aforementioned parameters, these results can be attribute to the positive 
collection effects of organic, bio and mineral fertilization on vegetative growth 
and yield of carrot plants. These results are in the same line with those 
obtained by Bruno et al. 2007 on carrot, Lindani and Brutsch (2012) on 
tomato and Khan et al., (2012) on pepper. 
Concerning the effect of the treatments on quality parameters: 
          Carotene contents in carrot roots often raised under the beneficial 
influences of compost, microorganisms and the highest levels of mineral 
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fertilization. These results may be due to the improvement of photothensis as 
a result of the positive effects of materials used on vegetative growth of 
carrot. These results are in harmony with Merghany et al. (2008) who found       
that compost application significant increase carotene content on carrot roots. 
Nitrate contents in carrot roots were the highest in control treatments 
comparing with organic and bio-fertilization treatments. This impact may be 
due to absence of microorganism activities in the roots rheizospher whether 
with compost or bio-fertilizer treatments, which caused nitrate accumulation in 
the media and roots. These results are in harmony with Hanafy Ahmed et al. 
(2000) who found significant decrease in nitrate accumulation in lettuce 
plants treated with all studied bio-fertilizers.  
         Total soluble sugars and non-reducing sugars percentages, probably 
the reasons affected carrot plants growth and yield, influenced also the 
previous characters. 
The  interaction: 
       The effect of organic, bio and mineral fertilizers , in addition, the roles of 
N, P and K elements in various stages of vegetative growth until yield 
production and quality. Similar results obtained by Darwesh (2002) on 
tomato, Anjaiah and padmaja (2006) and Sunandarani and Mallareddy (2007) 
on carrot. 

 
CONCLUSION 

 
From the above mentioned results it was noticed that fertilization with 
compost plus bio-fertilizer and 100% NPK gave the highest values of yield of 
carrot roots, but from the economical, environmental and quality parameters 
point of view, compost plus bio-fertilizer mixture or EM and 75% NPK 
treatment is recommended since it gave more yield than 100% NPK alone 
and gave the highest values of carrot quality parameters (total carotene 
which is a source of vitamin A, non-reducing sugars which enhances the 
sweetness of roots and a reduction in nitrate accumulation carrot roots). 
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تѧѧأثير التسѧѧميد العضѧѧوى و الحيѧѧوى و المعѧѧدنى علѧѧى المحصѧѧول و الجѧѧوده لنباتѧѧات 
  الجزر

  و كѧѧѧѧѧوثر كامѧѧѧѧѧل ضѧѧѧѧѧوه، السѧѧѧѧѧيد ابѧѧѧѧѧراھيم الجميلѧѧѧѧѧى حسѧѧѧѧѧام محمѧѧѧѧѧد السѧѧѧѧѧعيد عبѧѧѧѧѧد النبѧѧѧѧѧى،
  يدسمر محمد عبد الحم
  . جـامعـة المنصـورة –كليـة الزراعـة  –قسـم الخضـر والزينـة 

  
و  ٢٠٠٩/٢٠١٠خلال الموسمين الشتويين  أجريت تجربتان حقليتان على محصول الجزر (شنتناى)

والتفاعل بينھم على المحصول  المعدنى بھدف دراسة تأثير التسميد الحيوي والعضوي و ٢٠١٠/٢٠١١
أقيمت ھذه التجربة فى مزرعة خاصة بمركز بني عبيد محافظة الدقھلية ونفذت  ر.وصفات الجودة لنبات الجز

معامله تمثل  ١٨التجارب فى تصميم الشرائح المتعامدة المنشقة في ثلاث مكررات واشتملت التجربة على 
د معاملات من التسمي ٣معاملات من التسميد الحيوي و ٣معامله من التسميد العضوي و  ٢التفاعلات بين 

  .٥٤المعدني وكان اجمالى عدد الوحدات التجريبية 
  :انتھت الدراسة الى

 التسميد بالسماد العضوى (الكومبوست) اعطى اعلى القيم للمحصول وصفات الجوده. .١
التسميد الحيوى سبب زياده معنوية ايضا للمحصول وصفات الجوده وكان التفوق عند استخدام المخلوط تلاه  .٢

EM. 
مѧѧن الكميѧѧة الموصѧѧى بھѧѧا اعطѧѧت اعلѧѧى قѧѧيم للمحصѧѧول بينمѧѧا كانѧѧت افضѧѧل   NPK% ١٠٠التسميد المعدنى  .٣

 % من الكمية الموصى بھا.٧٥صفات للجوده ناتجه من التسميد بمعدل 
 و )EMالحيѧѧѧوى (المخلѧѧѧوط او  والتسѧѧѧميد التѧѧѧداخل بѧѧѧين العوامѧѧѧل الѧѧѧثلاث تحѧѧѧت الدراسѧѧѧه  الكومبوسѧѧѧت .٤

١٠٠%NPK يѧѧѧل بѧѧѧان التفاعѧѧѧا كѧѧѧول بينمѧѧѧة المحصѧѧѧيم لكميѧѧѧى قѧѧѧى اعلѧѧѧتاعطѧѧѧميد و ن الكومبوسѧѧѧالتس 
الاكثر تفوق بالنسѧѧبة لصѧѧفات الجѧѧوده عѧѧن بѧѧاقى المعѧѧاملات كمѧѧا  NPK% ٧٥ و) EM أو(المخلوط الحيوي

  فقط. NPK%١٠٠تعطى كمية محصول مرتفعه مقارنه بالتسميد المعدنى 
 

  التوصية
 الحيوى والتسميدباستخدام الكمبوست  المسمده الجزرظ ان نباتات من النتائج المذكوره سابقا لوح

 .اعطى اعلى محصول مقارنه بباقى المعاملات  NPK% ١٠٠ و EM)المخلوط او (
المخلوط (  الحيوى التسميدمع نوصى باستخدام المعامله الكمبوست  ولكن من وجھة اقتصادية وبيئية

صفات  وأعلىفقط  NPK % ١٠٠المعامله  عن محصول مرتفع حيث اعطت   NPK% ٧٥ و EM)او 
السكريات الغير و الكاروتين (مصدر فيتامين أ) فيالقيم  أعلىســــجلت  حيثجوده عن جميع المعاملات 

ماتحسن من حلاوة الجذور  والتيمختزله  ـــم  منو جذور الجزر فيمن تراكم النترات خفضـــــت  ك تقليل  ث
التكاليف علاوه على الجوده العاليه للمحصول والتى تحسن من وتوفير جزء من  معدنية المستخدمةال الأسمدة

  الحاله التسويقيه.
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