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Abstract. In the present study, a field experiment was conducted to study the effect of some organic
fertilizers on four varieties of tomato viz., Sadia F1, Isabella F1, Lelord and Sun cherry for its growth,
yield and fruits sensory. A total of 64 plots were prepared with the dimension of 3 m* x 4 m* and
each plot was applied with recommended doses of organic fertilizers. The results on the growth
parameters of the studied tomato varieties showed that the chicken manure had the significant effect
on plant height and root length of Isabella F1, leaf area of sun cherry, root fresh and dry weight and
of Lelord, leaves fresh and dry weight of Sadia F1. Whereas, shoot fresh and dry weight of Isabella
tomato variety was increased when treated with mixed manure. Agro fish pellet treatment had
increased the stem diameter of Isabella F1 significantly. The number of flowers and fruits of sun
cherry tomato variety were increased when treated with agro fish pellet. Agro fish also influenced
the fruits number in Sadia F1 and fruit yield of lelord followed by Isabella F1 respectively. The
sensory evaluation of the fruits of studied tomato varieties revealed that chicken manure had good
result on the overall quality of the fruits of Sadia F1 and Sun cherry. Agro fish pellet and mixed
manure has influenced the overall quality of Isabella F1 and Lelord variety tomato fruits.

Introduction

Now a days the rise of food production is the major challenges to meet the food
requirements of growing population in agriculture and it will be remain essential in the future due to
the pressure of inhabitants. Many factors influence the crop quality in food production and one of
the main factors is the fertilization system. Because, soil fertility is one of the major problems
limiting crop production [1]. The growth and yield of vegetable crops are mainly depends on the
quality and quantity of fertilizers used [2]. So, to increase the soil fertility and yield,
inorganic/chemical fertilizers are often used. Frequent and high rate uses of inorganic fertilizer have
been associated with some environmental pollution, alteration in soil textures and physical property
of the soil. Moreover, the nutritional value of the crops will be affected seriously by the continuous
use of synthetic fertilizer [3] also inorganic fertilizers will increase the cost of crop production.
Now, throughout the world, the demand for organic foods is increased among the consumers that
are good for health and the environment. Furthermore, consumers often look upon the taste of
organic products and it should be healthier one than the conventional one [4]. Apart from the
release of nutrient is slow manner, the application of organic fertilizers, which are made from
animal excreta or other agricultural wastes is usually used to improve the structure and stability of
the soil and in addition to enhancing the yield and quality of the crop plants [2,5, 6]

Tomato (Lycopersicon esculentum Mill.) is one of the most important vegetables worldwide.
As it is a relatively short duration crop and gives a high yield, it is economically attractive and the
area under cultivation is increasing daily [7] Moreover, tomatoes contribute to a healthy, well-
balanced diet and having rich in minerals, vitamins, essential amino acids, sugars and dietary fibres.
Tomato contains much vitamin B and C, iron and phosphorus. Tomato fruits are consumed fresh in
salads or cooked in sauces, soup and meat or fish dishes. They can be processed into purées, juices
and ketchup. Canned and dried tomatoes are economically important processed products. So, the
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aim of this study is to evaluate the effects different of organic fertilizers (viz. cow manure, mixed
manure (Chicken+ cow), Chicken manure pellet and agro fish pellet) on four different varieties of
tomato by studying the growth and yield parameters and sensory evaluation of the fruits.

Materials and Methods
Cultivar selection and Seed materials

Tomato varieties (viz.,, Sadia F1, Isabella F1, Lelord and Sun cherry) were selected based on
available in the markets of the United Arab Emirates (UAE), as they are more varieties used by farmers
in the state most types of conventional and organic crops, and others.

Study Site

The experiment was conducted in greenhouse during 2011 - 2012 at Al- Foah Experimental Farm,
College of Food and Agriculture, United Arab Emirates University, Al Ain.

Experimental Design

The experimental was set in factorial experimental with a randomized block design, 4x4
factorial experiments with 3 replications. The first factor was organic (Cow Manure (AL BAQARA) -
Chicken+ cow (AL MROOG) - Chicken manure pellet - Agro fish pellet) and the second factor was
varieties of tomatoes (Sadia F1, Isabella F1, Lelord and Suncherry). The nutrient profile of studied
organic fertilizer is given in Table No.1.

Seeds were sown and uniform seedling were transplanted to the greenhouse. The total
number of elementary plots was 64, Plot dimension was 3 m2 x 4 m2, and each plot received
only the recommended doses of organic fertilizers:

1- Cow Manure (AL BAQARA) at the rate of 18 kg for plot
2- Chicken+ cow (AL MROOG) at the rate of 3 18 kg for plot.
3- Chicken manure pellet at the rate of 18 kg for plot.

4 - Agro fish pellet at the rate 18 kg for plot.

It also has been added to organic fertilizers mixed with soil within the unit assigned to each
pilot fertilizers and by random distribution of transactions within the sector during the preparation
of the soil before the date of Agriculture. The Organic material liquid humic acid has been
used bribes to shoot five times during the growing season Spatter the first month after planting
seedlings in the greenhouse and between each workshop and another two weeks, It was added by
five times during the growing season added the first month after planting seedlings in the
greenhouse at a rate of 2 liters per unit experimental and nearly 3 gallons for the experience.

Measurement of plant growth parameters

Vegetative growth of the studied tomato plants (viz., plant height, stem diameter, number of
branches and leaves per plant, leaf area (cm?) and root length as well as fresh and dry weights of
tomato shoots and roots) were evaluated. The plant height was measured from the soil level to the
tip of the shoot and expressed in cm. The plant root length was measured from nodal initiation of
the shoot to the tip of longest root and expressed in cm. After washing the plants in the tap water,
fresh weight of the root, shoot and leaves were determined by using an electronic balance and the
values were expressed in grams. After taking fresh weight, the plants were dried at 60 °C in hot air
oven for 24 hours. After drying, the weight was measured and the values were expressed in grams.

Measurement of yield parameters

Tomato fruits were harvested twice weekly at the pink to red-ripe stage. Weekly yields were
determined by pooling the two weekly harvests. Measured yield parameters included number of
flower per plant, number of fruits per plant and yield per plant.
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Sensory Evaluation

The sensory quality was evaluated, Includes (Appearance, Firmness, Consistency, Color,
Sweetness, Sourness, Bitterness, Juiciness and Overall Quality) by a panel of fifty testers (fourty
three females and siven males, aged 21-49 years). Sixteen types of tomato were presented to 50
panelists and randomly coded sample, the 50 panelists were asked to rate the different tomato’s
presented to them on a 9 point hedonic scale with the rating of: 9= like extremely, 8= like very
much, 7= like moderately, 6= like slightly, 5= neither like nor dislike, 4= dislike slightly, 3= dislike
moderately, 2= dislike very much, 1= dislike extremely.

Statistical analysis

The results were evaluated by analysis of variance (ANOVA) and Duncan’s Multiple Range
Test (DMRT) procedures of the Statistical Analysis System (SAS, 2011). Means comparisons between
treatments were performed by the least significant difference (LSD) test. Statistical significance was
indicated at a probability level of P>0.05.

Results and Discussion

In the present study, the organic fertilizers had the significant influence on the plant growth,
yield and quality of studied tomato verities and the results are presented in Figure Nos. 1 and 2 and
Table Nos. 2-5. Figure 1a showed the significant differences between effects of fertilizers on tomato
height. The results revealed that chicken manure had the best effect and the mixed manure (chicken
+ cow) had the least effect on plant height. Isabella F1 tomato variety responded the most to all
types of fertilizers as compared with other varieties.

The result of effect of organic fertilizer on stem diameter of the studied tomato plants is
given in Fig. 1b. Agro fish pellet had the best effect on stem diameter and the mixed manure
(chicken + cow) had the least effect on stem diameter. Isabella F1 tomato variety responded the
most to all types of fertilizers as compared with other varieties. Even though chicken manure had
slight influence on number of branches of sun cherry (Fig. 1c), there was no significant difference
has been observed on this parameter. Isabella F1 and sun cherry tomato varieties had similar
response to the organic fertilizer on leaf area index (Fig 1d). Treatment with chicken manure
increases the leaf area of sun cherry significantly. Chicken manure showed significant effect on root
length of Isabella F1 (Fig. 1e). Moreover, agro fish pellet showed the least effect on root length of
studied tomato varieties when compared to other organic fertilizers. The effect of organic fertilizers
on fresh shoot weight of studied tomato verities is given in Fig. f. Mixed manure showed significant
differences on fresh shoots weight of Isabella F1 tomato variety. Chicken manure increased the
root fresh weight of Lelord tomato variety significantly (Fig. 1g) and the mixed manure had the
least effect on fresh roots weight of sun cherry. The effect of organic fertilizer on the fresh leaves
weight of studied tomato varieties is given in Fig. 1h. Agro fish pellet and chicken manure showed
good effect on the fresh leaves weight of Sadia F1 tomato variety. Sun cherry variety treated with
mixed manure sowed the least effect on fresh leaves weight of the plant. Mixed manure followed by
agro fish were significantly increased the shoot dry weight of Isabella F1 (Fig. 11). Whereas, the
mixed manure degreased the shoot dry weight of sun cherry. The results of root dry weight of
studied tomato varieties treated with various organic fertilizers are presented in Fig. 1j. Chicken
manure has increased the root dry weight of Lelord tomato variety significantly. Sun cherry variety
treated with mixed manure has decreased the dry weight of roots. Leaves dry weight of Sadia F1
has significantly increased when treated with chicken manure. But, leaves dry weight decreased in
the sun cherry tomato variety treated with mixed manure.

The crop response to fertilizer application is affected by nutrient reserve in the soil. Also
crops respond more to fertilizer application in soils with very low nutrient content than soils with
high nutrient reserve [8,9]. Apart from the release of nutrient elements to the soil, organic fertilizers
improve the chemical and physical properties of soil which enhance crop growth and development
[10]. According to the experimental results of the present study, chicken manure was the most
influential organic manure in plant height, number of branches, root length, shoot weight, root
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weight, dry shoot weight, root weight and dry weight of the leaves, as was the compost mixed had
the least influential in the growth stage of the studied tomato varieties. It may be due to the high
content of nitrogen present in the chicken manure compared to others. In addition, poultry manure
has also been reported to increase soil pH [11,12], hence the acidic soil of the experimental site
which might have caused the unavailability of nutrient elements to the crop was checked by the
limiting potential of organic manure. So, during growth phase chicken manure can be applied for
best growth of tomatoes plants.

The results of yield parameters of the studied tomato varieties viz. number of flowers,
number of fruits and fruit yield are given in Fig 2a-c. The number of flowers and fruits in sun cherry
tomato variety were increased when treated with agro fish followed by chicken manure (Fig. 2a).
Agro fish manure also influenced the fruits number in Sadia F1 tomato variety (Fig. 2b). Fig. 2¢
showed the effect of organic fertilizer on the fruit yield of studied tomato varieties. The agro fish
pellet had increased the fruit yield of lelord followed by Isabella F1 significantly. The results of the
present study also in accordance with the previous studies on tomato [13,14,15], Chinese cabbage
[16] (Ye et al. 2004) and grapes [17].

Sensory attributes as sweetness and acidity have been correlated with sugar and acid content
[18,19,20], but they are only part of the explanation for flavor and overall acceptance. High dry-
matter content has also been seen as an indicator for good taste of tomato fruits [20,21] and it can
affect the taste positively [22] However, an explanation for the higher drymatter content of these
fruits cannot easily be found. Because, dry-matter and sugar contents have been reported to increase
under high radiation or nutrient concentration, acids and secondary metabolites that are synthesized
during fruit maturation could not be linked to the water and carbon fluxes between the plant and the
fruit [21].

Fruits of studied tomato varieties were evaluated for its appearance, firmness, consistency,
color, sweetness, sourness, bitterness, juiciness and overall quality through a taste testing panel and
the results are presented in Table Nos. 2-5. The results on the mean score for sensory evaluation of
the Sadia F1 tomato variety is given in Table No. 2. Mixed manure showed best results on firmness,
color and bitterness. But, the best results on consistency, sweetness, sourness and juiciness of the
fruits were obtained with the treatment of chicken manure and also the best result on the overall
fruit quality of Sadia F1 was obtained with the treatment of chicken manure. Table No. 3
represented the results on the sensory of Isabella F1 tomato variety treated with different organic
manure. Fruits obtained from agro fish pellet treated plants showed good results on appearance of
fruits, firmness, consistency, color, sweetness, juiciness and the overall quality. The results on the
sensory evaluation of the Lelord tomato variety are presented in Table No. 4. Even though cow
manure treated fruits showed best results on appearance, sweetness, sourness, bitterness and
juiciness, the overall quality of the fruits were good in mixed manure treated fruits. Table No. 5
showed the results of sensory evaluation of sun cherry tomato variety treated with various organic
manure. Appearance, firmness, consistency and color of the fruits were good in cow manure treated
fruits. Whereas, good result on sweetness, sourness and bitterness of the fruits were observed in
chicken manure treated fruits. Furthermore chicken manure treated fruits had the good result on
overall quality. The sensory evaluation results of the present study were purely depended on the
variety of tomatoes. It has also been confirmed by previous studies. The principal component
analyses of the tomato illustrated that the variability of the tomatoes was more influenced by
varietal differences than by growing conditions [23].

Conclusion

The results of sensory evaluation of tomatoes showed that the chicken manure had
influence the overall quality of fruits of Sadia F1 and Sun cherry tomato variety. Whereas agro
fish pellet and mixed manure influence the overall quality of Isabella F1 and Lelord tomato variety
respectively. So, adding chicken manure and agro fish pellet at the stage of flowering and fruit set
and also in addition that mixed fertilizer before harvest will increase the quality of the fruits of
tomato.
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Table 1. Nutrient Profile of selected Organic Fertilizers

Nutrient Profiles

Name of the Fertilizer

Cow Mix Chicken Agro fish
Organic Matter 45% 45% 50% 65%
PH 7 6.5 7 6
EC 10m.mhos/cm3 10m.mhos/cm3 9m.mhos/cm3 10m.mhos/cm3
Moisture 20% 20% 15% 12%
CN Ratio 20:1 15:1 17:1 10:1
Sodium Chloride 0.75% 1% 1% 1.5%
Total Nitrogen 1.5% 2% 2.5% 5%
Phosphorus 1.5% 1.5% 1% 5%
Potassium 1.5% 1.5% 2% 2.5%
Trace Elements 1000PPM 1000PPM 7000PPM 1000PPM

Table 2. Mean score for sensory evaluation of the Sadia F1 tomato variety treated with organic

manure

Sensory

Name of the Organic Manure

Cow manure

Mixed manure

Chicken manure

Agro fish pellet

Appearance
Firmness
Consistency
Color
Sweetness
Sourness
Bitterness
Juiciness

Overall Quality

6.920 £1.736"
7.000 +1.498°
7.620 +0.854*°
8.020 +1.220"¢
7.260 +1.191*°
7.260 +0.964™°
7.800 £1.212*°
7.540 +1.864*°
8.020 +0.714*¢

7.180+2.027*°
8.120+0.982%
7.660 +1.598*°
8.160 +1.461°°
7.240 +1.393*°
6.920 £1.626*
7.880 +0.939*°
8.040 +1.105"
8.080 +1.209"¢

7.900 +1.809%>c4

7.900 +2.052°¢
8.360 +0.920>°
8.060 +1.150>°
7.360 £1.966°
7.580 +1.738*°
7.480 +1.446*°
8.120 +0.798*°

8.140 +£0.947°

8.200 +0.968>4
7.940 +0.585>4
8.200 +0.880"¢
7.940 +1.150>°
6.660 £1.520°
7.380 +1.353*°
7.000 +£1.293°
7.380 +1.783°
7.340 +£1.479*0¢
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Table 3. Mean score for sensory evaluation of the Isabella F1 tomato variety treated with organic

manure

Sensory

Name of the Organic Manure

Cow manure

Mixed manure

Chicken manure

Agro fish pellet

Appearance
Firmness
Consistency
Color
Sweetness
Sourness
Bitterness
Juiciness

Overall Quality

7.860£1.160*>¢
7.720+1.485%>¢
8.080+0.944%"¢
7.660 +£1.451°¢
7.280+1.565
7.280+1.547
7.220+1.741*°
7.840+1.658""
7.440+1.197*"¢

7.500+1.740*><4

8.000+1.069"
8.200 £0.808"*
7.520+1.501*°
7.120+1.685™
7.540+1.459"
7.360+1.723*
7.700+1.446"
7.100+£1.908*"

7.420+1.604>><4

7.440+1.4450¢
7.860+1.484 *P<
7.540+1.358"°
7.020+1.531
7240 +1.532%°
7.600+1.428"
7.400+2.185"
7.280+1.726"¢

8.380 +1.259*
8.400 +0.989¢
8.560 +0.993¢
7.900 +1.606"¢
7.340+1.756a,b
7.260+1.549™
7.500+1.151*°
8.080+1.084""
7.700+1.568""°

Table 4. Mean score for sensory evaluation of the Lelord tomato variety treated with organic

manure

Sensory

Name of the Organic Manure

Cow manure

Mixed manure

Chicken manure

Agro fish pellet

Appearance
Firmness
Consistency
Color
Sweetness
Sourness
Bitterness
Juiciness
Overall Quality

7.980-+0.0979>%4
7.74041.2420<4

7.560+1.416™°
7.940+1.235%¢
7.680+1.077*°
7.860+1.125*°
7.600+1.442*°
8.220+1.111*"

7.580+1.196*>¢

7.960+1.564>1
7.840+0.955%><4

7.700+1.568™°
7.960+1.211>¢
7.040+1.905*°
7.360+1.746™°
7.420+1.458*°
8.020+1.115*°

7.600+1.702%>¢

7.760+1.546*>%¢
7.760+1.302%><4

7.780+1.542%0¢
7.540+1.618*°
6.840+2.093*°
7.440+1.739*°
7.320+1.731*°
7.320 £2.044°
7.280+1.604*>¢

7.260+2.058*¢

7.560+1.692%><4

7.880+1.423%0¢
6.760 £1.221°
7.100+1.233*°
7.340+1.153*°
7.120 £1.52°
7.30042.111°
7.380+1.783*¢

Table 5. Mean score for sensory evaluation of the Sun cherry tomato variety treated with organic

manure

Sensory

Name of the Organic Manure

Cow manure

Mixed manure

Chicken manure

Agro fish pellet

Appearance
Firmness
Consistency
Color
Sweetness
Sourness
Bitterness
Juiciness
Overall Quality

8.380 +0.9237
8.320+0.978%¢
8.540 £0.613¢
8.500 +0.505°
7.540+1.528*°
7.560+1.853*"
7.160 £1.941°
7.880+0.895*°
7.50041.343%>¢

6.880 +£1.780°
7.200+1.829*°
7.300 £1.147°
7.560+1.342*°
6.960+1.937%°
6.980 £1.953°
6.900 +£2.130°
7.560+1.357%°
7.040 £1.640°

8.220+0.953%9
8.220+0.815%¢
8.120+1.042"¢
8.460 +0.862°
7.840 £1.419°
8.060 £0.818°
8.280 £0.904°
8.460 £0.862°
8.140 +1.049°

8.280+1.030¢
8.180+0.825%¢
8.360+0.920"¢
8.360+0.851"¢
7.700+1.541*°
7.540+1.991*°
7.380+2.440*°
7.680+2.161*°
8.020+1.285%>¢
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