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ABSTRACT

Crop waste compost

The effects of different agricultural crop waste composts as organic fertilizer on the growth, leaf
chlorophyll content and mineral concentrations, fruit characteristics, yield, and fruit quality aspects of
tomato were assessed. The composted crop waste types used were mixture of date palm, olive, and
maize (1:1:1) supplemented with 5% (C2), 10% (C3), 20% (C4), and 40% (C5) of sheep manure as well
as the active NPK mineral fertilizer (C1) as a check treatment. Results of present study revealed that
tomato plants grown in sandy soil amended by combination of compost mixture and 40% sheep manure
(C5) have highest plant height and leaf chlorophyll content as compared to the plants grown in other
combinations. Further highest concentration of nitrogen (N), phosphorus (P), potassium (K), Ferrous
(Fe), Zink (Zn) and manganese (Mn) along with fruit yield, and fruit quality were also reported superior
in the plant grown in same combination. The percentage increase in the total yield of plants fertilized
with C5 was 65.71-65.83% higher than that of plants fertilized with the compost + NPK (C1). Tomato
plants grown in plots amended with compost type C5 had highest shoot dry mass, fruit length, fruit
diameter, and fruit juice percentage than plants grown in other treatments. On the other hand, tomato
plants under C1 treatment had higher titratable acidity and pH of fruit juice as compared to plants grown
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under other compost types. These results indicate that amending sandy soil with compost (date
palm, olive, and maize) enriched with higher rates of sheep manure (20% and 40%) can increase
growth, fruit weight, fruit volume, and yield besides improving the fruit quality characteristics of
tomato.

1 Introduction
Use of organic farming systems to produce vegetable crops has
become more attractive during recent years because of either
increased consumer demand for organically produced products or
the interest of farmers to sustain or maintain soil health (Dimitri &
Greene, 2002; Murmu et al., 2013). Furthermore, higher prices of
organically produced vegetable products than conventional
products in the fresh markets encourage farmers to grow
vegetables organically. Moreover, the organically grown products
are safer to eat and are more nutritious than products grown
conventionally (Ramesh et al., 2005; Lester, 2006). Organic
amendments are most common in vegetable crop fields through
the application of composted materials or recycled crop wastes
(Murmu et al., 2013; Ahirwar & Hussain, 2015). The use of
recycled crop waste as organic fertilizer or soil amendment
material not only provides an economic advantage to small-scale
farmers, but also reduces soil pollution due to reduced use of
synthetic fertilizers, pesticides, nutrient run-off, and nitrogen (N)
leaching (Nyamangara et al., 2003; Liu et al. 2013; Abafita et al.,
2014). Many of agricultural areas in Saudi Arabia generate large
quantities of organic residues such as date palm, olive, and maize
wastes, as well as fruit and vegetable processing remains.
Recycling of these organic agricultural wastes has great potential
to serve as sources of mulch, nutrients and organic material to
enhance agricultural production and sustainability (Alburquerque
et al., 2006; Altieri & Esposito, 2008; Rigane &Medhioub, 2011;
Killi & Kavdir, 2013).

cannot meet the nutrient demands of the crops for sustainable
production; therefore, a proper ratio of organic and inorganic
fertilizers is important for higher crop production. Many
investigations indicated that composted crop wastes show
beneficial effects on plant growth, yield and quality of tomato
(Pane et al., 2015; Khan et al., 2017; Wang et al., 2017).
However, there have been little experimental studies exploring
influences of composted crop wastes in combination with either
mineral fertilizers or manures on tomato. Therefore, the main
objective of this study was to assess the influence of application
of crop waste compost consisting of date palm, olive and maize
wastes amended with different rates of sheep manure and NPK
fertilizer on the growth, chlorophyll and mineral concentrations,
yield and its components, and fruit quality of tomato under field
conditions.
2 Materials and Methods
2.1 Experimental Setup
Two field experiments were conducted at El-Watania Farm
located in El-Jouf region, Saudi Arabia during two successive
growing seasons of 2013 and 2014. The treatment plan comprised
five mixtures of composted agricultural crop wastes enriched with
NPK mineral actives and different rates of sheep manure as
follows:
C1 = (1 date palm : 1 olive :1 maize) waste + mineral actives
(mixed NPK) , this treatment considered as a control.
C2 = (1 date palm : 1 olive :1 maize) waste + 5% sheep manure

Thus, Application of these composted materials to soil not only
enhances soil organic matter and soil fertility levels but also
increases microbial activity (Zayed & Abdel-Motaalet, 2005;
Benito et al., 2006; Liu et al., 2013; Khan et al., 2017). Improved
soil fertility and microbial activity as a result of returned such
crop wastes as compost improves the condition of agricultural soil
and increases root vigor and other physiological characteristics of
plants such as photosynthetic rate and chlorophyll and
carbohydrate content (Joshi et al., 2009; Yogev et al., 2009).
On the other hand, the use of organic fertilizer with nitrogen,
phosphorus and potassium fertilizers were found more valuable
for maximizing yield and providing macronutrients in tomato
(Khan et al., 2017). Khan et al. (2017) reported that single source
of nutrients like mineral fertilizers, composts or animal manures
Journal of Experimental Biology and Agriculture Science
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C3 = (1 date palm : 1 olive :1 maize) waste + 10% sheep manure
C4 = (1 date palm : 1 olive :1 maize) waste + 20% sheep manure
C5 = (1 date palm : 1 olive :1 maize) waste + 40% sheep manure

The mineral actives consisted of a mineral fertilizer mixture of 20
kg N as ammonium sulfate + 7 kg P2O5 as super phosphate + 1.25
kg K2O as potassium sulfate, added to a ton of agricultural crop
wastes (crushed date palm + crushed olive trees + crushed maize
plants, at a ratio of 1:1:1) (AL-Kahtani & Ahmed, 2012). Before
starting the experiment, mechanical and chemical analyses of both
soil and different organic compost mixtures carried out by
following Chapman & Pratt (1978) procedures (Table 1). Five
compost materials were applied @ 30 kg for each plot (25 plants)
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Table 1: Chemical properties of the soil and mixtures of plant residues plus sheep manure composts

Properties

pH

EC
(dS m-1)

OM
(%)

Total N (%)

Total
P (%)

Total
K (%)

Fe
(ppm)

Mn (ppm)

Zn
(ppm)

Co
(ppm)

Pb
(ppm)

C/N
ratio

Cubic meter
weight (Kg)

Soil

7.98

0.540

0.965

0.07

0.116

0.087

4.88

0.47

0.62

0.13

Trace

-

-

C1

7.52

3.48

24.78

1.60

0.518

0.322

6425

75

28

25

12

9

601

C2

7.32

3.59

22.93

1.60

0.532

0.318

7156

101

32

24

5

8

559

C3

7.31

3.61

22.13

1.84

0.525

0.337

7936

109

32

28

5

7

546

C4

7.15

3.86

24.58

1.88

0.602

0.398

8130

122

42

30

5

8

533

C5

7.11

4.20

28.92

1.92

0.639

0.417

8994

137

57

35

6

9

557

through incorporating them into the soil three days before
transplanting. Normal cultural practices such as irrigation,
weeding, insect, and disease control performed appropriately.
Present study was conducted on tomato (Solanum lycopersicum
Mill. „Asala‟) plants grown in sandy soil under drip irrigation
system. Seeds of Asala F1 tomato (Rizk Zwaan, The Netherlands)
were sown on March 1st, 2013 and 2014 in seedling trays and
placed in the greenhouse. Thirty-day-old regular and healthy
seedlings were transplanted into 15 m2 plots. Seedlings were
transplanted in one long row (25 plants per row) at 1.0 m distance
between rows and 0.5 m distance within rows.
The experimental lay out consisted of randomized complete
blocks and five compost treatments with five replicates each. Each
block had a separate furrow (1 m) between each compost
treatment. The block size was 10 m long, and each block included
25 plants, of which 10 center plants were selected for
determination of the growth, yield, and fruit quality
characteristics.
2.2 Data measurements
2.2.1 Vegetative growth
Plant height (from soil surface up to the top of the canopy) was
measured twice, 30 and 60 days after transplanting. At harvest, 15
whole plants per plot (three plants per replicate) were collected,
oven-dried at 70°C until constant weight, and then analyzed to
determine shoot dry mass.
2.2.2 Total Leaf chlorophyll content
Total leaf Chlorophyll was measurements on four of the youngest
fully expanded leaves of five different plants. Fresh leaf extract
(0.03 g) from each compost treatment were extracted using 5 ml N
dimethyl formamide, following which chlorophyll a, b, and total
chlorophyll content was assessed calorimetrically at wave length
of 663.8 and 646.8 nm, respectively (AL-Kahtani & Ahmed,
Journal of Experimental Biology and Agriculture Science
http://www.jebas.org

2012). The concentration of each constituent was calculated as
follows (Porra et al., 1989):
Chlorophyll a = 13.43 × A 663.8-3.47× A 646.8 (nm ml-1)
Chlorophyll b = 22.9 × A 646.8-5.38 ×A 663.8 (nm ml-1)
Total Chlorophyll = 19.43 × A 646.8 + 8.05 × A 663.8 (nm ml-1)
2.2.3 Leaf mineral content
At mid-flowering stage, the four fully expanded leaf samples were
collected randomly from four plants in each plot, washed once
with normal tap water and twice with distilled water, then oven
dried at 70°C and ground to a fine powder with a Willey-mill for
determination of mineral content. The dry samples were
homogenized and analyzed for nitrogen (N), phosphorous (P),
potassium (K), ferrous (Fe), manganese (Mn), zinc (Zn), nickel
(Ni), lead (Pb), cobalt (Co), and cadmium (Cd) concentrations.
Among this N was determined using the Micro-Kjeldahl method
(Jackson, 1973), while leaf P was determined by using the
vanadomolybdophosphoric method (Kacar & Intal 2008). Further,
K, Fe, Zn, and Mn were estimated through dry-ashing leaves at
500°C, digestion, and atomic absorption spectrophotometery
(Perkin-Elmer 214, Norwalk, CT, USA) as described by Jones
(1977). Heavy metals (Ni, Pb, Co, and Cd) concentrations were
determined using atomic absorption (Optical Emission
Spectrometer Model, Optima 4300 DV, USA).
2.2.4 Yield and fruit characteristics
Fruits of tomato were harvested twice a week at firm red-ripe
stage. Total yield was recorded as total fruit weight per plant (kg
plant-1) and per plot (t ha-1). Twenty fruits per plot were randomly
picked and separated into two groups for determining fruit
characteristics such as weight (g), length and diameter (cm),
volume (cm3), and fruit quality. Fruit weight was detected using
ten randomly selected marketable fruits. Fruit length and diameter
were measured on the same ten randomly selected fruits using
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Calipers (Etissa et al., 2014). Fruit size (cm3) was determined by
other ten randomly selected sample fruits and their volume was
registered using the displacement of water (ml) (1 ml = 1 cm3) and
calculating their average (Khan et al., 2014).
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2.3 Statistical Analysis:
The procedures of Snedecor & Cochran (1980) were used for
statistical analysis of the data, and means were separated using
Duncan‟s multiple range tests.

2.2.5 Fruit quality characteristics
3 Results and Discussion
The previous ten sample of fruits were used for assessment of
fruit quality characteristics. Fruits were cut into small pieces, then
a volume (ml) of tomato juice was extracted from these 10 sample
fruits using a juice extractor (Type 6001x, USA) and clear juice
was used for quality analyses. Juice volume measured in a
graduated cylinder after removing the seeds, skins, and pulps
(Etissa et al., 2014). Ascorbic acid content (vitamin C (VC), mg
100 g-1 FW) was determined in tomato juice by using the 2,6dichloroindophenol titrimetric method (AOAC, 2000). Total
soluble solids (TSS, % Brix) was determined by placing one to
two drops of clear juice on the prism of a digital refractometer
(PR-101, ATAGO, Japan). Titratable acidity (TA, %) of tomato
juice was measured using 10 ml of filtrate juice and supplied for
titration using 0.1 N NaOH until pH 8.2, and expressed as citric
acid percentage (Turhan & Seniz, 2009). The pH of tomato fruit
juice was determined in a 50 ml filtrate juice attained from a
mixture of 10 g of fruits flesh tissues blended in 100 ml of
deionized water (Polat et al., 2010).

3.1 Plant growth and development
For „Asala‟ tomato plant height after 30 and 60 days from
transplanting, significant responses to the five compost types were
observed (Table 2). A significant increase in plant height was
observed for compost type enriched by a higher rate of sheep
manure (C5) followed by (C4) treatment. However, the shortest
plant was detected in compost type enriched with only mineral
NPK fertilizer (C1, control treatment) (Table 2). These results
may relate to the suitable physicochemical status of palm waste
that was influenced by supplementation of both water and nutrient
elements for growing plants (Ghehsareh & Kalbasi, 2012). Shoot
dry mass was significantly increased by increasing application
rate of sheep manure in the compost (Table 2). Maximum shoot
dry mass was recorded in the C5 treatment followed by C4
treatment in both years. Higher shoot dry mass might indicate that
the total uptake of nutrients was more efficiency under C4 and C5
treatments. Shoot dry mass of the C5 treatment was 13.53-20.33%
higher than that of the C1 (control treatment). This result was in

Table 2: Influence of compost type on plant growth and leaf chlorophyll content of Asala variety of tomato during two
seasons of 2013 and 2014
Experimental
treatments

Plant height (cm)
30 days
60 days

Shoot dry
mass (%)

Leaf chlorophyll content (nm ml-1)
Chlorophyll a
Chlorophyll b
Total chlorophyll

First season (2013)
C1

25.53e

46.57d

22.14b

6.33d

1.33b

7.66d

C2

27.40d

47.77d

24.14ab

8.14c

1.45b

9.59c

C3

28.33c

50.77c

24.45ab

9.37b

1.54b

10.91bc

C4

29.33b

52.77b

25.80a

9.55b

1.89b

11.44b

C5

31.33a

55.90a

26.64a

11.30a

2.73a

14.03a

Second season (2014)
C1

23.70d

42.83e

21.87b

7.39c

2.18b

9.57d

C2

25.10c

44.60d

22.87ab

7.89bc

2.43b

10.32cd

C3

26.33b

46.27c

23.33ab

8.37b

2.62b

10.99bc

C4

27.30b

48.50b

24.17a

8.48b

2.92b

11.40b

C5

29.70a

51.60a

24.83a

9.79a

3.14a

12.93a

Within each column, mean values with same letters are not significantly different at 5% level of significance.
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agreement with that of Azarmi et al. (2008), those who reported
that shoot dry weight of tomato plants grown in plots amended
with 15 t ha-1 of sheep-manure vermicompost was 27% greater
than that of the control plants. On the contrary, compost enriched
with mineral NPK fertilizer (C1) generated the lowest reduction in
shoot dry mass (Table 2). The application of agricultural waste
compost incorporated with sheep manure may increase the soil
microbial activity and nutrient availability which resulting in more
nutrient uptake ultimately improved the growth of tomato
(Khan et al., 2017).
3.2 Leaf chlorophyll content
The influence of compost types on leaf chlorophyll content was
significant (Table 2). The highest and lowest significant values of
leaf chlorophyll a, chlorophyll b, and total chlorophyll content
were observed in C5 and C1 plants, respectively, but there were
no significant variations in chlorophyll content between C3 and
C4 plants, though they also revealed higher chlorophyll content
than that of C1 plants. Superior effects of the C5 type on
chlorophyll content might be attributing to the fact that this
compost type performed the best as a source of N (Table 1). This
result could be due to the higher N content in the soil resulted
from applying agricultural waste compost and 40% sheep manure.
Where, the level of N available for plant growth within growing
media often linked to chlorophyll content (Shadchina &
Dmitrieva, 1995; Killi & Kavdir, 2013). Besides, organic acids

and carbon dioxide derived from organic manure degradation play
a role in enhancing the availability of some nutrients such as
magnesium (Mg), which is involved in chlorophyll synthesis and
in turn increases the photosynthesis rate (Gulshan et al., 2013).
3.3 Leaf mineral concentrations
Mineral concentration of N, P, K, Fe, Zn and Mn in tomato leaf
tissues were significantly affected by compost mixture (Table 3).
Increasing sheep manure rates in mixed compost increased most
of the mineral concentrations. In case of P and K concentrations,
result of the present study are in accordance with the findings of
Jordao et al. (2006) and Azarmi et al. (2008), those who reported
that sheep-manure vermicompost enhanced P and K
concentrations and uptake in soil through increasing the
solubilization of P and K by the activation of microorganisms
with the release of several organic acids that improve the
availability of soluble P and K in soil. Applied compost with
higher rates of sheep manure significantly increased N, Fe, Zn,
and Mn concentrations in tomato leaves, particularly in
comparison with compost enriched with NPK (C1). Similar
results were obtained by Azarmi et al. (2008) who reported that
increasing sheep-manure vermicompost application rate into the
soil resulted in significantly increased Fe and Zn content in
tomato shoots in plots treated with 15 and 10 t ha-1 of sheepmanure vermicompost, respectively than tomato shoots in control
plots. Conversely, insignificant differences were reported in case

Table 3: Influence of compost type on leaf mineral concentrations of Asala variety of tomato during two seasons of 2013 and 2014
Experimental
treatments

N
(%)

P
(%)

K
(%)

Fe
(ppm)

Zn
(ppm)

Mn
(ppm)

Ni
(ppm)

Pb
(ppm)

Co
(ppm)

Cd
(ppm)

First season (2013)
C1

3.57d

0.30b

3.40d

546.0d

36.9c

33.6c

0.57a

UDL

UDL

UDL

C2

3.57

d

ab

d

c

bc

b

a

0.32

UDL

UDL

UDL

C3
C4

3.93

C5

4.20a

0.37

3.60

3.77c

0.37ab

3.93c

967.1b

42.7b

48.1b

0.20a

UDL

UDL

UDL

b

a

b

b

b

b

a

0.73

UDL

UDL

UDL

57.6a

0.33a

UDL

UDL

UDL

0.40

4.27

0.43a

4.73a

688.3

965.9

1069.6a

39.8

42.3

50.9a

49.8

51.9

Second season (2014)
C1

2.90d

0.30c

3.20d

308.6e

29.20c

24.03d

0.77a

UDL

UDL

UDL

C2

3.13c

0.30c

3.37c

349.5d

30.43c

25.70c

0.80a

UDL

UDL

UDL

C3

3.23

bc

bc

c

c

b

c

a

0.17

UDL

UDL

UDL

C4

3.30b

0.37ab

3.60b

400.5b

36.03b

28.30b

0.97a

UDL

UDL

UDL

C5

a

a

a

a

a

a

a

UDL

UDL

UDL

3.50

0.33

0.40

3.47

3.90

375.8

449.2

34.00

41.90

26.77

31.10

0.80

Means with the same letter within each column are not significantly different at 5% level of significance, UDL: Under the Detection Limit
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of Ni content of tomato leaves grown in plots amended with
different types of compost treatments, mainly in the first and
second seasons. On the other hand, not all compost treatments
resulted into higher heavy metal concentrations, i.e.,
concentrations of Pb, Co, and Cd in leaf tissues were under the
detection limit (Table 3). These results agree with the findings of
Elouear et al. (2016) those who reported that alfalfa plants grown
in the soil treated with sheep manure showed significantly lower
concentrations of Pb and Cd compared to the control.
3.4 Total yield and fruit characteristics
Plots applied with compost enriched with a higher rate of sheep
manure (C5) produced the highest fruit weight, fruit volume, and
consequently total fruit yield (plant-1 and t ha-1), while compost
enriched with NPK fertilizer (C1, control treatment) gave the
lowest values of total yield and its components (Table 4). For
average fruit weight and fruit volume, the use of C5 resulted in
the highest values of 192.9-225.6 g and 188.3-222.3 cm3,
respectively, in comparison with C1 (109.7-149.2 g and 110.0150.0 cm3, respectively). On the other hand, percentage increase
in total fruit yield (plant-1 and t ha-1) of plants fertilized with C5
was 65.71-65.83% higher than that of plants nourished with
compost + NPK (C1). The marked effect of C5 type on tomato
fruit yield might be due to the cumulative stimulating influence of
N on plant height and shoot dry mass traits (Table 2), which
represent the foundation for flowering and fruit formation. In
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general, all compost treatments supplemented with different rates
of sheep manure resulted in significantly higher yield and its
components than compost supplemented with mineral NPK
fertilizer. However, total yield and fruit weight and volume
characteristics significantly varied among the compost types with
an increase order of C5 > C4 > C3 > C2 > C1 (Table 4). These
results support the results observed by Parbha et al. (2007) who
reported that increases in plant growth and yield of tomato with
addition of sheep-manure vermicompost were associated with
greater uptake of elements, mainly P, K, Fe, and Zn. Moreover,
compost types enriched with different rates of sheep manure (C2
to C5) significantly increased fruit length and diameter compared
with compost enriched with NPK (C1) (Table 4). High yield and
nutrient concentrations of tomato plants nourished with compost
supplemented with sheep manure could be because such
substances not only contained sufficient nutrients, but also
because the nutrients were slowly released to the plants. This
avoids nutrient loss and leaching, improving nutrient use
efficiency (Ilupeju et al., 2015). Moreover, the use of organic
fertilizer led to increase soil organic carbon and soil fertility,
consequently resulting in a larger yield trend in comparison with a
balanced chemical fertilizer (Wang et al., 2017).
3.5 Fruit quality aspects
The results presented in Table 5 shows that VC, TSS, TA, pH,
and fruit juice (%) of tomato were also influenced by different

Table 4 Influence of compost type on total yield and some fruit characteristics of Asala tomato variety during two seasons of 2013 and 2014
Experimental
treatments

Total yield
(kg plant-1)

Fruit weight
(g)

(t ha-1)

Fruit volume
(cm3)

Fruit length
(cm)

Fruit diameter
(cm)

First season (2013)
C1

3.50e

87.5d

149.2e

150.0d

5.41b

6.42c

C2

3.85d

96.3c

172.9d

176.7c

5.93ab

6.94b

C3

4.39c

109.8b

183.1c

191.7b

6.07a

7.07ab

C4

4.62b

115.5b

195.1b

200.0b

6.31a

7.17ab

C5

5.80a

145.0a

225.6a

222.3a

6.40a

7.34a

Second season (2014)
C1

3.22d

80.5d

109.7d

110.0d

5.43c

6.20c

C2

3.46c

86.5c

137.8c

135.0c

5.93b

6.67b

C3

4.21b

105.3b

157.4b

158.3b

5.99b

6.90b

C4

4.24b

106.0b

164.6b

165.0b

6.10ab

6.93ab

C5

5.34a

133.5a

192.9a

188.3a

6.43a

7.27a

Means with the same letter within a column are not significantly different at 5% level of significance
Journal of Experimental Biology and Agriculture Science
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Table 5 Influence of compost type on fruit quality characteristics of Asala tomato variety during two seasons of 2013 and 2014
Treatments

Fruit juice
(ml)
2013
c

VC
(mg/100 ml Juice)

2014
36.65

b

2013
23.33

c

TSS
(%)

2014

pH

2013

2014

2013

2014

2013

2014

d

d

a

a

a

0.56

0.45

4.89

4.74a

4.60c

0.40b

0.38b

4.62b

4.51b

5.10c

4.63c

0.34cd

0.37b

4.33b

4.45b

28.03ab

5.07c

5.13b

0.36c

0.32c

4.17c

4.38b

29.72a

5.80a

5.83a

0.32d

0.30c

4.04d

4.19c

24.14

c

TA
(%)

C1

41.5

4.60

C2

48.7ab

39.45b

31.31b

26.50b

5.30b

C3

45.8b

44.13a

33.33b

26.51b

C4

49.5ab

45.65a

33.33b

C5

51.6a

48.02a

37.38a

4.03

Mean s with the same letter within a column are not significantly different at 5% level of significance

combinations of composts. Tomato fruit quality of C5 treatment
had the highest significant VC and TSS content than any of the
compost types. Improvement of tomato fruit quality under C5
treatment attributed to the better growth of plants (Table 2), which
might have favored the production of quality fruits. However,
Compost amended with NPK (C1) exhibited higher values of TA
and pH of fruit juice in comparison with all the other composts
amended with different rates of sheep manure. These findings are
in accordance with those of Youssef & Eissa (2016). Fruit pH is
an important factor for fresh consumption tomato; low pH
improves taste and flavor of the fruit (Eivazi et al., 2013). All
compost types had pH values ranging from 4.04 to 4.89. These
values are relatively similar to those reported by various
researchers in previously conducted studies (Eivazi et al., 2013;
Dabire et al., 2016; Youssef & Eissa, 2016). They detected pH
values ranging from 4.19 to 4.45 in many tomato varieties grown
in soil amended with different mineral and organic fertilizers. The
TA values recorded in this study ranged from 0.30 to 0.56%. The
highest value of TA (0.45-0.56%) was observed under C1
compost, while the lowest TA value (0.30-0.32%) was observed
under C5 compost. This result are in disagreement with the
findings of Dabire et al. (2016) those who found that TA value
was higher in plants treated with organic compounds compared to
plants treated with either mineral fertilizers or control. Generally,
the TA value of Asala F1 tomato in this study is relatively higher
than the value reported by Youssef & Eissa (2016) who found that
the TA value of tomato (Egyptian local variety) ranged from 0.220.39%, but is lower compared to the TA value (7.72 to 8.81%) of
Mongal F1 tomato reported by Dabire et al. (2016). These
variations in TA value could be justified based on the different
tomato varieties tested (Dabire et al., 2016). On the other hand,
compost types enriched with moderate and higher rates of sheep
manure (C3, C4, and C5) increased juice volume in comparison
with C1 and C2 compost types (Table 5). Gutierrez-Miceli et al.
(2007) and Azarmi et al. (2008) indicated that tomatoes grown in
soil amended with sheep-manure vermicompost were ideal for
juice production, with soluble solids >4.5% and pH <4.4.
Journal of Experimental Biology and Agriculture Science
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Conclusions
Amending sandy soils with composted crop waste materials can
increase growth and yield of tomato, and improve fruit quality.
The compost type consisting of date palm, olive, and maize
enriched with 40% sheep manure significantly increased growth,
leaf chlorophyll and mineral contents, yield, and fruit quality of
tomato. Compared to compost amended with NPK fertilizer,
compost amended with sheep-manure at different rates improved
the performance of tomato and its nutrient status. These results
showed variations in the response of tomato Asala variety to each
compost type, but significant differences in growth, yield, and
fruit quality characteristics of tomato were observed when
compost materials were amended with high rates of sheep manure
(20-40%) in comparison with those amended with mineral NPK
fertilizer. Therefore, our results indicate that amending sandy soils
with composted crop waste materials enriched with higher rates of
sheep manure (20-40%) can increase growth, yield, and fruit
quality of tomato, in addition to reducing the cost of using
chemical fertilizers.
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