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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 soail
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 m?. 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.

e The vertical plots were assigned to two organic fertilization (compost)
treatments as follows:

1-Without compost.

2-With compost (4ton/fed).

e 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.
e 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 P,O5+62 kg K,O 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” 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
lons meq/100g soil
Ca™ 1.12 0.98
Mg 0.85 0.72
Na" 3.4 2.98
K 0.07 0.08
CO5~ 0.00 0.00
HCO;~ 1.80 1.86
CI' 2.12 2.33
S04~ 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™ 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 % P,0s) and
potassium sulphate (48 % K,O) 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 ftreatment 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| Total yield of roots (ton/fed)
Treatments 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
LSDat 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 XB * *
AXC * *
BXC * *
AXBXC * *

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 (AxB), (AxC), (BxC)
and (AxBxC) 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.

Total yield of roots (ton/fed)
Treatments 2010 2011
100 % 18.71 19.87
Without 75 % 16.80 18.10
50 % 16.88 18.45
100 % 22.08 23.05
Without |Mixture 75 % 17.99 21.46
50 % 17.37 19.38
100 % 20.30 22.61
EM 75 % 17.54 21.37
50 % 17.22 18.38
100 % 21.34 21.78
Without 75 % 18.20 20.98
50 % 18.11 20.38
100 % 23.63 26.39
Compost [Mixture 75 % 21.35 23.90
50 % 18.94 20.40
100 % 22.93 25.44
EM 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

340



J. Plant Production, Mansoura Univ., Vol. 4 (2), February, 2013

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

Treatments 120 DFS[160 DFS[120 DFS[160 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:
AXB * * * NS NS NS * *
AXC * * * 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 (AxB) 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 (AxC) 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 (BxC) 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 (AxBxC) 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.
Total c(:;r;georz)z;n root Nitrate content in root (ppm)
Treatments 2010 2011 2010 2011
120 | 160 | 120 | 160
bFs | DFs | DFs | DFs [120 DFS[160 DFS(120 DFS(160 DFS
100% | 858 [ 9.00 | 8.88 | 8.69 | 48.74 | 45.88 | 46.53 | 39.10
ithout |75 % 813 | 849 | 8.46 | 8.30 | 46.94 | 44.14 | 45.90 | 38.20
50 % 7.83 | 822 | 813 | 7.94 | 46.04 | 43.31 | 45.46 | 38.06
‘g’ 100% 854 | 892 | 8.91 | 8.74 | 46.29 | 43.51 | 46.29 | 43.51
£ |Mixture [75% 8.89 | 9.36 | 8.37 | 9.20 | 44.59 | 41.88 | 44.20 | 37.16
s 50 % 823 | 861 | 851 | 8.36 | 42.84 | 40.21 [ 43.80 | 36.63
100% 844 | 879 | 8.82 | 8.57 | 46.82 | 44.01 [ 42.76 | 35.90
EM 75 % 859 | 8.98 | 8.86 | 8.82 | 45.03 | 42.33 | 42.30 | 35.30
50 % 8.09 | 849 | 841 | 820 | 43.72 | 41.12 [ 41.70 | 35.20
100% 8.88 | 9.33 | 9.32 | 9.01 | 48.10 | 45.27 | 46.52 | 38.90
ithout |75 % 8.32 | 866 | 8.68 | 8.48 | 46.44 | 43.72 | 45.56 | 38.33
- 50 % 790 | 831 | 824 | 810 | 4525 | 42.64 | 45.40 | 37.80
3 100% 877 | 9.16 | 8.77 | 916 | 45.68 | 42.95 | 44.50 | 37.23
g [Mixture [75 % 9.16 | 9.57 | 9.62 | 9.37 | 44.16 | 41.49 | 43.63 | 36.70
S 50 % 8.33 | 874 | 868 | 857 | 42.13 | 39.54 | 43.26 | 36.06
100% 8.82 | 9.27 | 914 | 9.02 | 46.17 | 43.38 | 42.70 | 36.00
EM 75 % 9.24 | 976 | 963 | 9.37 | 44.67 | 41.96 | 42.40 | 35.30
50 % 844 | 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.

Total soluble sugars (%) Non-reducing sugars (%)
racters| 2010 2011 2010 2011
T 120 DFS|160 DFS| 120 DFS | 160 DFS | 120 DFS 160 120 DFS|160 DFS
reatments DFS
/A- Organic fertilization:
\Without 14.47 | 1417 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.

Total soluble sugars (%) Non-reducing sugars (%)
Treatments 1202010160 o 1202010160 1202011160
pFs | prs |[120DFS[160DFS| heg | pes | DFs | DFs
100 % | 14.89 | 14.56 | 14.95 | 1416 | 9.54 | 9.33 | 10.27 | 9.50
Without 75 % 14.05 | 13.73 | 14.12 | 1336 | 9.16 | 887 | 981 | 9.0
50 % 13.50 | 13.20 | 1358 | 13.00 | 8.73 | 847 | 9.44 | 8.71
E 100% | 14.74 | 14.44 | 14.87 | 14.22 | 9.65 | 950 | 10.36 | 9.63
£ Mixture [75% 15.43 | 1518 | 15.60 | 14.82 | 10.32 | 991 | 10.77 | 9.98
s 50 % 1421 | 13.93 | 14.38 | 13.66 | 9.30 | 9.06 | 9.96 | 9.21
100% | 14.62 | 14.33 | 14.73 | 14.05 | 953 | 937 | 10.23 | 9.48
EM 75 % 14.85 | 14.59 | 14.99 | 1431 | 967 | 953 | 1041 | 9.64
50 % 13.93 | 1362 | 14.14 | 1350 | 912 | 8.93 | 984 | 9.03
100% | 15.40 | 1512 | 15.41 | 1455 | 9.96 | 9.74 | 10.80 | 9.86
Without  [75 % 14.46 | 14.08 | 1454 | 13.86 | 941 | 911 | 10.07 | 9.30
- 50 % 13.72 | 1341 | 1391 | 1317 | 8.86 | 868 | 961 | 8.76
@ 100% | 15.20 | 14.84 | 1520 | 14.84 | 9.92 | 969 | 9.92 | 9.69
g Mixture 75 % 15.86 | 15.57 | 15.92 | 15.12 | 10.23 | 10.02 | 11.01 | 10.27
S 50 % 14.44 | 1414 | 1455 | 14.00 | 940 | 9.23 | 10.06 | 9.34
100% | 15.32 | 15.01 | 15.45 | 14.61 | 9.98 | 9.69 | 10.72 | 9.86
EM 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 | 949 | 9.31 | 10.15 | 8.90
LSD at 5% 0.07 | 0.08 | 012 | 019 | 0.06 | 0.07 | 0.12 | 0.13

Effect of interactions:

From Table 7 it is clear that all interactions among all studied factors
(AxB), (AxC), (BxC) and (AxBxC) 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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