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ABSTRACT 
 

A field experiment was carried out in plastic greenhouses at Sakha 
Agricultural Research Station to study the effect of different cultivation media, 
irrigation water sources and compost levels on fresh yield of tomato and NPK 
contents of leaves and C/N ratio of rice straw bales. Split plot design with four 
replicates was used. The obtained results could be summarized as follows: 

1) Fresh yield of tomato grown on clay soil was higher than that grown on rice straw 
bales. 

2) Fresh yield of tomato was decreased significantly with irrigation by well water or 
blended fresh with well water compared to fresh water. 

3) Addition of 20 ton of compost/fed. gave the highest fresh yield of tomato, while 
zero level leads to achieve the lowest yield. 

4) N and P contents in tomato leaves were higher under cultivation on clay soil than 
rice straw bales, while K took the opposite trend. Concerning the irrigation water 
sources, the contents of these elements were higher with fresh water than 
blended and well water, as well as, addition of 20 ton compost /fed. achieve the 
highest values of NPK content compared with other levels. 

5) The C/N ratio of rice straw bales is decreased after tomato harvesting comparing 
to that before the experiment. Using fresh water or blended water gave the lowest 
value of C/N ratio with tomato plants. Whereas, well water tend to decrease the 
rate of decomposition. The increase of compost application level up to 20 ton/fed. 
leads to consequently increase the decomposition of rice straw and clearly 
decrease C/N ratio.  

Generally, it could be concluded that compost application at the rate of 20 
ton/fed. to rice straw bales as a growing media was the recommended treatment 
which produced the highest total tomato yield and quality fruits under greenhouse in 
Egypt. Thus, these treatments can replace completely or partially instead of mineral 
fertilizers, which protect the environment chemical pollution and its harmful effect on 
human and animal health besides reducing the production costs. 
Keywords:Tomato plants, compost levels, irrigation water, yield and North                       

Delta of Egypt.  
 

INTRODUCTION 
 

The agricultural wastes cause real problems to the farmer to get rid 
of them instead of their nutritional and organic valuables for semi-arid and 
arid lands in Egypt. Small-scale farmers are facing increasingly more difficult 
task of producing sufficient food for own consumption, while generating cash 
income for other needs. 
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Many researchers showed the low organic matter content of the soils (0.5-
2%). It is well known that organic matter particularly in clay soil improves the 
soil structure, increases the water and fertilizer retention capacity in the root 
zone and increases the microbial activity of the soil, in addition, useful plant 
nutrients are lost when about 5 million ton of rice straw are disposed annually 
by burning. Salem (1988) reported that adding organic manure as fertilizer 
led to decreasing soil pH which results in increasing nutrients solubility and 
availability to the plant. Abo El-Defan (1990) found that addition of chicken 
manure increased fresh and dry yields of tomato shoots, fruits and the 
concentration of N, P and K in both shoots and fruits. 

To reuse of the agriculture wastes for keeping the soil fertility should 
be the first composting to modify the C/N ratio to be required and avoided 
weeds seeds, pests, diseases and etc., Manishi et al (1996) found that 
applying organic manure of compost led to an increase in concentration and 
uptake of N, P and K in different tomato plant organs. Cheuke et al (2003) 
illustrated that up to 10% increase in yield of tomato and peppers have been 
reported with response to compost application. Keener et al (2000) found that 
increase of compost addition improved soil fertility in terms of organic C and 
N content, permeability, plant available water capacity and air filled porosity. 

Anand and Yadudvanshi (2000) reported that the soil organic carbon, 
available Zn and Mn were significantly decreased in treatments receiving 
inorganic fertilizers compared to the treatments involving organics 
fertilizersEl-Aidy (1986) used rice straw as cultivation media for tomato and 
summarized that the best results were obtained from straw bales half buried 
in the soil during winter cultivation from buried bales during spring cultivation. 
The increase of the total yield for the best treatment and control were 0.7 
and 0.33 kg/plant in winter and spring cultivation, respectively. Janet et al. 
(2004) concluded that early yield, total yield and nutrient uptake in tomato 
leaves slightly differed when plants grown on rice straw in two successive 
seasons. Concerning plant growth and nutrients uptake in vegetative parts, 
no significant differences were obtained. All the cultivation media substrates 
(Rice straw bales and nutrients) under investigation led to an increment in 
organic matter content at the end of the growing seasons comparing with 
clay or sand only. Rice straw covered with sandy soil gave the highest fruit 
yield, fresh and dry weight and total N, P, K accumulation in vegetative parts 
and fruits. Total dry matter content and total N, P, K accumulation in 
vegetative parts were increased with progress of plant age till 120 days from 
planting and then declined. 

Abd Alla (1995) found that the growing of tomato on half buried straw 
bales led to significant increases in number of leaves and plant fresh and dry 
weights at most stages in two successive years. She also, concluded that 
early yield was significantly increased by using straw bales half buried in the 
soil, where fruits number was increased by 255% and fruits weight by 282% 
compared to the soil media (control). 

Because of water scarcity problems in arid regions, it has become of 
primary importance to search for alternative sources of water for agriculture 
irrigation. Brackish water can be used for irrigation of various crops. In spite 
of the fact that saline water used for agriculture is associated with some 
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reduction in yield, it can successfully be applied to irrigation, coupled with 
improved irrigation technology such as subsurface drip irrigation. When 
brackish water is skillfully used for irrigation, it can contribute to the 
successful production of crops (Mizrahi and pasternake, 1985). 
Abo-soliman et al.(2002) concluded that the irrigation with fresh water 
achieve the highest fruit yield of tomato, yield per plant, juice percentage and 
vitamin c. while the yield of tomato is decreased by 11.48 and 25.71% when 
irrigation by alternative well water with fresh and well water, respectively. 

The aim of this work is studied the effect of different cultivation 
media, irrigation water sources and compost levels on fresh yield of tomato 
and NPK contents of leaves and C/N ratio of rice straw bales. 

 

MATERIALS AND METHODS 
 

A field experiment was carried out during season of 2013 on a clay 
soil inside plastic greenhouse located at Sakha Agricultural Research Station, 
Kafr El-Sheikh Governorate, North Delta Region, Egypt, to study the effect of 
different cultivations media, irrigation water sources and compost levels on 
fresh yield of tomato and NPK contents of leaves and C/N ratio of rice bales. 
The experiment was carried out in greenhouses with dimension 6 m width 
and 24 m length for each treatment. The initial physical and chemical 
characteristics of studied soil were determined according to klute (1986) and 
Page et al. (1982) as shown in Table (1a). Also Table (1b) presents the 
chemical analysis of different irrigation water sources.  

  

Table (1a): Some physical and chemical properties of the experimental soil.

Value Value

pH (1:2.50) susp. 8.10 O.M. % 0.78

C/N ratio 9.64

EC (dSm
-1

) 2.99

Available (N) mg/kg soil 89.18

Soluble anions meq/L:- Available (P) mg/kg soil 24.33

CO3
2-

NIL 825.00

HCO3
-

5.01 Particle size distribution:-

Cl
-

14.00 Clay % 50.41

SO4
2-

12.84 Silt % 27.92

Soluble cations meq/L:- F.sand % 15.70

Ca
2+

4.84 C.sand % 4.06

Mg
2+

6.55 Textural class  clayey 

Na
+

19.96 CaCO3 % 4.11

K
+

0.50 Bulk density (gcm
-3

) 1.22

W.P (%) 22.88

CEC meq/100g soil 17.40 FC % 40.94

PropertyProperty

Available (K) mg/kg soil

 
EC and soluble ions were determined in soil past extract. 
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Table (1b): Chemical analysis of different irrigation water. 
 
Water 
sources 

EC 
dS/m 

Anions meq/L Cations meq/L  
SAR CO3

2-
 

 
HCO3

-
 

 
Cl

-
 

 
SO4

2-
 

 
Ca

2+
 

 
Mg

2+
 

 
Na

+
 

 
K

+
 

 

Fresh (F) 0.50 --- 1.20 1.80 2.20 1.70 1.00 2.00 0.50 1.72 

Well (W) 3. 10 --- 5.60 15.78 10.70 6.60 5.58 18.60 1.30 7.53 
Blended (F,W) 2.00 --- 4.30 10.67 6.93 4.85 3.41 12.66 0.98 6.23 

 
On the other hand, samples were taken from rice straw bales to 

determine N, P, K and organic carbon contents as shown in Table (2). 
Preliminary preparations inside greenhouses were implemented 

before transplanting of tomato as follow: 
The soil of the greenhouse was divided into four wide furrows, each 

one meter width. Rice straw bales were arranged in four rows (75 cm) width 
for each greenhouse. Each furrow had two trickle irrigation lateral lines, with 
4L/hr discharge and 50 cm spacing of each emitter. 
 
Table (2): Chemical analysis of Farm Compost and Rice Straw bales. 

Elements Rate (ton/fed.) % C/N 
ratio   N P K C 

 5 1.39 1.38 1.29 27.60 19.86 

Farm Compost 10 1.45 1.41 1.34 30.25 20.86 

 15 1.76 1.48 1.39 37.18 21.13 

  20 1.98 1.67 1.45 48.60 24.55 

Rice straw bales  0.38 1.25 0.85 25.30 66.58 

        

 
All the other agronomic practices including pest control and applied 

the recommended doses from the mineral fertilizers in the form of ammonium 
nitrate, superphosphate and potassium sulphate carried out according to the 
MALR recommendations. 

Tomato cultivar (Lycopersion esculentum,L) variety flora was 
transplanted on Jan.1

th
,2013 and harvested on 23

rd
 of June,2013. 

Farm compost which decomposed from previous rice bales was 
added to the new rice bales. The rice straw bales were moisten by irrigation 
water via drip irrigation system for 7 days (3-4 hours a day) to remove soil 
particles that contaminated rice straw bales. 
A split plot design with four replicates was used for the experiment. The 
applied treatments were described as follows:- 
1)Cultivation media:   
 a- Rice straw bales.                        b- Ordinary clay soil. 
2)Water sources i.e. fresh water (F), well water (W) from local well and 
blended well water with fresh (W, F) at ratio of 1:1 (2.00 dS/m). 
3) Application of compost levels: 
          Zero level (control), 5 ton/fed., 10 ton/fed., 15 ton/fed. and 20 ton/fed. 

The tomato crop was picked once a week from each greenhouse to 
measure the total yield (kg) and weight of fruits per plant were calculated 
from the whole yield. Juice of the representative samples (20 fruits) was 
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taken for measuring fruit quality. It was extracted, estimated and used for 
determination of ascorbic acid, total soluble solids (%) and total acidity 
according to A.O.A.C. (1990). The plant samples were analyzed for nitrogen 
according to Cottenie et al. (1982), phosphorus according to Olsen et al. 
(1965) and potassium according to Page et al. (1982). Obtained data were 
statistically analyzed (Gomez and Gomez, 1984). 
 

RESULTS AND DISCUSSION 
 
Effect of different treatments on NPK contents in tomato leaves: 
Results presented in Table (3) indicate that the nitrogen, phosphorus and 
potassium percentage in leaves of tomato are affected by cultivation media. 
The nitrogen and phosphorus are highly significant increase in leaves of 
tomato cultivated in the clay soil compared with those grown on rice straw 
bales. This may be due to the immobilization of nitrogen in straw bales during 
the decomposition whereas, the N and P contents in the clay soil are 4.20% 
and 1.54%, while the content of these elements in rice straw pales are 3.35% 
and 1.40% respectively. 
 
Table (3): N, P and K % in tomato leaves as affected by different 

treatments under protected greenhouse during winter 
season 2013. 

Parameters Treatments N % P % K % 

C
u

lt
iv

a
ti

o
n

 

m
e
d

ia
 

Rice straw bales  3.35 1.40 4.17 

Clay soil 4.20 1.54 3.70 

Average 4.29 1.47 3.94 

F test ** ** ** 

LSD at 0.05 level 0.019 0.077 0.066 

LSD at 0.01 level 0.035 0.142 0.12 

W
a
te

r 
s
o

u
rc

e
s
 Fresh 4.29 1.67 4.61 

Well 4.04 1.10 3.60 

Blended 4.55 1.55 3.60 

Average 4.29 1.47 3.94 

F test ** ** ** 

LSD at 0.05 level 0.05 0.148 0.216 

LSD at 0.01 level 0.066 0.20 0.293 

C
o

m
p

o
s

t 
le

v
e
ls

 

(t
o

n
/ 

fe
d

.)
 

0 2.68 0.84 2.75 

5 3.79 1.33 3.53 

10 4.50 1.51 4.12 

15 4.90 1.72 4.48 

20 5.42 1.94 4.85 

Average 4.29 1.47 3.94 

F test ** ** ** 

LSD at 0.05 level 0.049 0.142 0.21 

LSD at 0.01 level 0.065 0.188 0.28 

In
te

ra
c
ti

o
n

 Cultivation x Water ** n.s ** 

Cultivation x Compost ** ** ** 

Water x Compost ** ** ** 

Cultivation x Water x Compost ** ** ** 
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On the other hand, the potassium percentage is lower in clay soil 
than rice straw bales. The K % was 3.70% in clay soil while in rice bales was 
4.17%.   

Data also revealed that the irrigation by different water sources had a 
highly significant effect on NPK contents in tomato leaves , whereas these 
elements are clearly increased when fresh water used in irrigation compared 
to well and blended water. These results may be attributed to the irrigation by 
saline water, and consequently decreased NPK concentration in leaves of 
tomato, my by inhibit water and nutrient uptake by plant.  

On the other hand data indicate that, the compost levels strongly 
affect NPK content of leaves of tomato. Increasing compost levels up to 20 
ton/fed increase NPK content, from 2.68, 0.84 and 2.75 to 4.29, 1.47 and 
3.94, respectively. This result is in agreement with Abu El Defan (1990), 
Salem (1988) and Selim et al. (2007). 

The combination between either cultivation media and water sources 
or cultivation media and compost levels had highly significant effect on N and 
P but not significant with K. While the interaction between water sources, 
compost and cultivation, had highly significantly affected on NPK content in 
leaves. 
Effect of interaction between different treatments on nutrients content 
of tomato leaves: 

Tables (4, 5 and 6) showed nutrients content in tomato leaves as 
influenced by cultivation media, water sources and compost. Cultivation of 
tomato in rice straw bales significantly resulted in increasing nitrogen and 
potassium percentage compared to clay soil. On the other hand phosphour 
percentage was increased by 9.1% as a result to cultivation in clay soil 
compared to cultivation on rice straw bales. 
 
Table (4): Effect of interaction between cultivation media, water sources 

and compost levels on nitrogen percentage in tomato leaves. 

Cultivation  Water Compost levels (ton/fed.) 

media sources 0 5 10 15 20 

  Fresh 2.49 4.28 4.62 5.13 5.41 

Rice straw Well 2.74 4.09 4.22 4.79 5.29 

bales blended 2.81 4.42 4.90 5.14 5.44 

        

  Fresh 2.69 3.73 4.36 4.68 5.53 

Clay soil Well 2.35 3.49 4.00 4.39 5.11 

 blended 2.98 3.80 4.91 5.28 5.78 
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Table (5): Effect of interaction between cultivation media, water sources 
and compost levels on phosphour percentage in tomato 
leaves. 

Cultivation  Water Compost levels 

media sources 0 5 10 15 20 

  Fresh 0.71 1.42 1.66 2.31 2.51 

Rice straw Well 0.72 0.83 1.00 1.21 1.50 

bales blended 0.70 1.50 1.61 1.63 1.75 

        

  Fresh 0.81 1.75 1.89 2.11 2.45 

Clay soil Well 0.83 0.96 1.23 1.30 1.42 

 blended 1.30 1.52 1.70 1.79 1.99 

        

 
Table (6): Effect of interaction between cultivation media, water sources 

and compost levels on potassium percentage in tomato 
leaves. 

Cultivation  Water Compost levels (ton/fed.) 

media sources 0 5 10 15 20 

  Fresh 3.20 4.45 5.20 5.55 6.17 

Rice straw Well 2.88 3.34 4.12 4.29 5.05 

bales blended 1.99 3.77 4.08 4.12 4.37 

        

  Fresh 2.85 3.47 4.65 5.30 5.30 

Clay soil Well 2.67 3.00 3.27 3.47 3.88 

 blended 2.72 3.14 3.40 4.12 4.32 

 
 This increase may be due to increasing the available P in soil which 

facilitates P uptake due to irrigation by blended and fresh water which 
increased the concentration of potassium and phosphour in tomato leaves 
followed by blended fresh water with well water. While the concentration of 
nitrogen in tomato leaves was decreased with irrigation by fresh water. The 
highest value of nitrogen percentage was obtained with irrigation by blended 
fresh water with well water. The decrease in potassium and phosphour in 
tomato leaves may be due to that the increasing the salinity in irrigation water 
decreased the potassium content in plants. The increasing levels of compost 
from zero to 20 ton/fed. increased the nutrients content of tomato leaves. This 
may be due to the decomposition of compost which supplied more available 
nutrient elements and release of organic and inorganic acids during 
decomposition which slightly reduce the soil PH which affected the solubility 
and availability of N, P and K. 

The interaction effect on nitrogen percentage was obtained from 
cultivation in clay soil; irrigation by blended of fresh water with well water and 
application of 20 ton/ fed. while the highest values of potassium and 
phosphour were achieved from combination between cultivation on rice straw 
bales, irrigation by fresh water and application of 20 ton compost / fed. 
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Effect of different treatments on fresh yield: 
Data in Table (7) reveal that, there is a highly significant effect on 

fresh yield of tomato. The cultivation on ordinary clay soil leads to increase 
the fresh yield of tomato by 4.6% over cultivation on rice straw bale. The 
decrease in yield of tomato which be grown in rice straw bale may be due to 
the deepest roots of tomato in clay soil than of in straw bales which increase 
nutrients uptake, from the soil media. 
 
Table (7): Early, mid-season, late season and total fresh yield (kg/m

2
) of 

tomato plants as affected by different treatments during 
growing season.                    

Parameters Treatments 

Harvesting stages Total 
Yield 

(kg/m
2
) 

Early Mid 
season 

Late 

C
u

lt
iv

a
ti

o
n

 

m
e

d
ia

 

Rice straw bales  1.75 5.41 2.25 9.41 

Clay soil 1.47 5.49 2.90 9.86 

Average 1.61 5.45 2.58 9.64 

F test ---- ---- ---- * 

LSD at 0.05 level ---- ---- ---- 0.398 

LSD at 0.01 level ---- ---- ---- ---- 

W
a

te
r 

s
o

u
rc

e
s
 Fresh 1.75 5.90 3.23 10.88 

Well 1.10 4.76 2.92 8.78 

Blended 1.55 5.25 2.46 9.26 

Average 1.47 5.30 2.87 9.64 

F test ---- ---- ---- ** 

LSD at 0.05 level ---- ---- ---- 1.13 

LSD at 0.01 level ---- ---- ---- 1.57 

C
o

m
p

o
s

t 
le

v
e

ls
  

  
  
 

(t
o

n
/ 

fe
d

.)
 

0 0.75 4.45 2.28 7.48 

5 1.25 4.85 2.25 8.35 

10 1.45 5.00 2.99 9.44 

15 1.75 5.41 3.10 10.26 

20 1.95 7.48 3.23 12.66 

Average 1.43 5.44 2.77 9.64 

F test ---- ---- ---- ** 

LSD at 0.05 level ---- ---- ---- 0.81 

LSD at 0.01 level ---- ---- ---- 1.06 

In
te

ra
c

ti
o

n
 Cultivation x Compost ---- ---- ---- ** 

Water x Compost ---- ---- ---- * 

Cultivation x Water x Compost ---- ---- ---- ** 

              
Concerning the effect of irrigation water sources, data in Table (7) 

show that the yield of tomato is reduced significantly by 19.30% and 14.89% 
due to irrigation with well and blended water; respectively as compared to 
fresh water. This result is agreement with Mass (1984) according to this 
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trend, tomato yield reduced by about 75% when irrigated by water with ECw 
equals 2.00 dS/m. 

Concerning the compost levels, data show that there is a highly 
significant effect on tomato fresh yield due to compost application levels up to 
20 ton/ fed. This increase in tomato fresh yield is 11.48 % 26.03%, 36.98% 
and 69.16% with 5, 10, 15 and 20 ton/fed compost over the control, 
respectively. It was observed from data in Table (7) that the interaction 
cultivation on between all treatments under study was high significant 
 
Effect of interaction between different treatments on Fresh yield of 
tomato: 

Data in Table (8) showed that the fresh yield of tomato increased by 
4.66 % due to cultivation in clay soil compared to cultivation in rice straw 
bales. 
 
Table (8): Effect of interaction between cultivation media, water sources 
                and compost levels on fresh yield of tomato (kg/m

2
). 

Cultivation  Water Compost levels 

media sources 0 5 10 15 20 

  Fresh 7.21 8.89 10.13 11.37 14.32 

Rice straw Well 7.20 7.40 7.98 9.66 12.46 

bales blended 7.13 7.54 8.96 8.97 11.96 

        

  Fresh 9.81 10.60 10.95 11.59 13.91 

Clay soil Well 5.74 6.96 9.31 10.05 11.06 

 blended 7.83 8.68 9.30 9.93 12.29 

 
It was also clear that the fresh yield of tomato markedly increased by 

19.3 and 14.89 % with irrigation by fresh water compared to irrigation by well 
water and blended of fresh water with well water. The decrease in fresh yield 
of tomato under irrigation by well water may be due to the accumulation of 
salts in the rote zone. 
Also , data indicated that the fresh yield of tomato were increased by 11.48 , 
26.03 , 36.98 and 69.16 % due to applying compost of rice straw compared to 
check treatment . The increase in fresh yield of tomato according to applying 
compost is may be due to their beneficial effects on the physio-chemical and 
biological characteristics of soil which in turn influence the growth and 
increase plants production. In other words, compost applications improves 
moisture retention in the soil and are a good source of essential nutrients as 
well they beneficially affect micro flora activities, improve soil structure and 
decrease soil pH after cultivation. It is worthy to mention that the highest fresh 
yield of tomato was achieved from interaction between cultivation of tomato in 
rice straw bales, irrigation by fresh water and application of compost at rate of 
15 ton / fed. 

While the lowest value of fresh yield of tomato was obtained from 
combination between cultivation in clay soil, irrigation by well water and 
without compost application. 
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Fruit quality 
 Values of vitamin C, total soluble solids and total acidity as affected 
by different treatments are presented in Table (9), the results show that the 
vitamin C in tomato juice is highly significantly affected by different water 
sources and different levels of compost application. It was noticed from the 
data obtained in Table (9) that the cultivation media had insignificant effect on 
vitamin C. The cultivation of tomato in clay soil slightly increased vitamin c as 
compared to cultivation on rice straw bales. 
 
Table (9): Vitamin C, total soluble solids and total acidity in tomato juice 

as  affected by different treatments during growing season. 

Parameters Treatments 
Vitamin C 
mg/100g 

TSS 
% 

Total 
acidity 

% 
 

C
u

lt
iv

a
ti

o
n

 

m
e

d
ia

 

Rice straw bales  3.90 1.76 13.69 

Clay soil 3.91 1.88 13.58 

Average 3.90 1.82 13.64 

F test n.s ** ** 

LSD at 0.05 level --- 0.08 0.09 

LSD at 0.01 level --- 0.14 0.12 

W
a

te
r 

s
o

u
rc

e
s

 Fresh 3.83 1.90 12.57 

Well 3.83 1.98 15.30 

Blended 4.05 1.58 13.05 

Average 3.90 1.82 13.64 

F test ** ** ** 

LSD at 0.05 level 0.38 0.17 2.25 

LSD at 0.01 level 0.52 0.23 3.48 

C
o

m
p

o
s

t 
(t

o
n

/ 
fe

d
.)

 0 2.44 1.16 11.93 

5 3.13 1.54 12.93 

10 4.02 1.79 13.50 

15 4.59 2.13 14.46 

20 5.35 2.48 15.37 

Average 3.90 1.82 13.64 

F test ** ** ** 

LSD at 0.05 level 0.39 0.51 1.15 

LSD at 0.01 level 0.52 0.65 1.37 

In
te

ra
c

ti
o

n
 Cultivation x Water ** ** ** 

Cultivation x Compost n.s * ** 

Water x Compost n.s ** ** 

Cultivation x Water x Compost 
** ** ** 

 
Concerning the irrigation by different water quality, the data revealed 

that the blended fresh water with well water achieved the highest value of 
vitamin C (4.05 mg/100 mg). While the lowest value was obtained with 
irrigation by fresh water. With respect to the effect of compost on vitamin c, 
data indicate that the application of compost at 20 ton/fed. was superior to the 
other rates of compost .  
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The interaction between cultivation media water sources and 
cultivation media x water sources x compost recorded highly significant effect 
on vitamin C. 

On the other hand, data of total soluble solids indicate that the 
cultivation media, different water sources and different rates of compost had 
highly significant effect on total soluble solids in juice of tomato. The data 
revealed that the cultivation in clay soil was superior to the rice straw bales. It 
is obvious from the data the irrigation by well water surpassed the irrigation 
by fresh water and blended fresh water with well water in increasing the total 
soluble solids. 

Regarding the application of compost, the data indicated that the 
application of compost up to 20 ton/fed. achieved the highest value of total 
soluble solids as compared to other levels. The interaction between all the 
studied factors had significant effect on total soluble solids in juice of tomato. 

Also, data in Table (9) illustrated that the cultivation of tomato in clay 
soil; irrigation by well water and application of 20 ton compost achieved the 
highest value of total acidity. While the lowest value of total acidity was 
obtained from combination between cultivation on rice straw bales, irrigation 
by fresh water and without application of compost. 

 
Effect of different treatments on C/N ratio of rice straw bales after 
harvesting of tomato: 
      Data in Table (10) indicated that C/N ratio of rice straw bales is 
decreased after harvesting of tomato compared to those recorded before the 
experiment.  
 
Table (10): C/N ratio in rice straw bales as affected by different                                  

treatments after harvesting of tomato plants. 

Irrigation 
water 

Compost 
Levels 

(ton/fed.) 

C% 
 

N % 
 

C/N ration 
 

F
re

s
h

 w
a

te
r 0 25.30 0.38 66.58 

5 17.91 1.18 15.18 

10 20.90 1.52 13.75 

15 19.88 1.74 11.43 

20 21.10 1.88 11.22 

Average 21.02 1.26 16.68 

W
e

ll
 w

a
te

r 

0 25.30 0.38 66.58 

5 23.17 0.99 23.40 

10 20.63 0.90 22.92 

15 19.63 0. 87 22.56 

20 19.22 0.88 21.84 

Average 21.59 0.80 26.99 

B
le

n
d

e
d

 

w
a

te
r 

0 25.30 0.38 66.58 

5 23.13 1.10 21.02 

10 20.02 0.96 20.85 

15 21.16 1.10 19.24 

20 19.86 0.89 22.31 

Average 21.89 0.89 24.60 
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The highest C/N ratio values are obtained with control after 
harvesting of tomato (66.58). The obtained results show also that the use of 
fresh water leads to achieve the lowest values of C/N ratio (16.68) comparing 
to well and blended water (26.99 and 24.60) respectively. The increases of 
application rate of the compost leads to decrease C/N ratio in rice straw 
bales, and thus indicates that the rice straw is completely decomposed and 
read to be safely used for soil improvement. The decreasing of C/N ratios 
was happened at the highest rate of added compost due to increasing the 
rate of compost decomposition especially with fresh water or blended water. 
Whereas, well water tend to decrease the rate of decomposition. It is clear 
that C/N ratio with different treatments is lower than the control. The lowest 
C/N ratio is obtained from the interaction fresh water and 20 ton compost / 
fed. (11.22). This trend may be attributed to increase the biological activity 
with fresh water and high rate of compost, consequently increase the 
decomposition of rice straw and clearly decrease C/N ratio. It is clear that C/N 
ratio with different treatments is lower than the control. 
 

CONCLUSION 
 
On the bases of the obtained results, it could be concluded that using 

compacted rice straw bales as a growing media for replacing naturally 
infested soil can improve the production of tomato under greenhouse in 
Egypt. 
       Using rice straw bales as cultivation media resulted in decreasing tomato 
yield compared to clay soil. The fresh yield of tomato decreased with 
increasing irrigation water salinity, as well as, the rate of compost 
decomposition. 
  Generally, it could be concluded that compost application at the rate 
of 20 ton/fed. to rice straw bales as a growing media was the recommended 
treatment which produced the highest total tomato yield and quality fruits 
under greenhouse in Egypt. Thus, these treatments can replace completely 
or partially instead of mineral fertilizers, which protect the environment 
chemical pollution and its harmful effect on human and animal health besides 
reducing the production costs.   
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 الكمب سوم  مسوت يام  الور  هالمعاملوة بن ييوام ملتل وة موا ميواالنمو    ةتأثير بيئ
 مصر.شمال دلتا  فى الطماطم انتاجية نباتاميلى 

  أحمد ، محم د يياد ، يبدهللا ملتار يبد ال تاح  احمد لليل يامر.حمد حسنيا أ
 مركز البح ث الزرايية  -ياه  البيئةمبح ث األراضى  ال معهد
 

 3102تجربة فى صوب بالستيكية بمحطة البحوث الزراعية بسخا فى الموسم الشتتو   جريتأ
علتى اننتاجيتة و الكمبوستت الت مختلفتة مت  دضافة معإنوعية مياه الر  و  ،النمو بيئة لدراسة تأثير

الكربتتو  العضتتو  التتى  نستتبة محتتتو  انورام متت  النيتتتروجي  و الفوستتفور و البوتاستتيوم و كتت ل 
ع بأربالقطع المنشقة  تصميم   فى باالت قش انرز بعد حصاد محصول الطماطم و استخدمالنيتروجي

 -مكررات و كانت اهم النتائج المتحصل عليها كما يلى :
 .ازادا محصول الطماطم المنزرع فى انرض الطينية معنويا مقارنة بباالت قش انرز .0
 والماء الع ب .  ةطوخلممياه الالالطماطم عند الر  بمياه البئر مقارنة ب لانخفض محصو .3
ط /فتدا  لكتل مت  بتاالت قتش انرز و انرض الطينيتة 31عتدل مب الكمبوستتأد  اضافة  .2

 خر  م  السماد العضو  .نالى زيادة محصول الطماطم مقارنة بالمعدالت ا
انرض الطينية عنه فى  على فىأم  النيتروجي  و الفوسفور كا   طماطممحتو  أورام ال .4

باالت قش انرز بينما البوتاسيوم كا  عكس  ل  و ا  محتو  انورام مت  هت ه العناصتر 
مت  متاء البئتر أو المتاء المخلتوط  لكتبى مع استخدام المياه الع بة فى الر  مقارنة لكا  اع

ط /فتتدا  يعطتتى أعلتتى قيمتتة لهتت ه العناصتتر مقارنتتة 31بمعتتدل  الكمبوستتتكمتتا أ  اضتتافة 
  الكمبوست.المعدالت انخر  م  ب

بعتد الحصتاد مقارنتة بقيمتته  تتروجي  فى بتاالت قتش انرز انخفضتيلى النإنسبة الكربو   .5
قبل التجربة و كانت اقل القيم عند استخدام الماء الع ب أو الماء المخلوط فى الر  مقارنتة 

دة تحلل قش االرز  ط  / فدا   يؤد  الى زيا 31وا  اضافة الكمبوست بمعدل  .بماء البئر
 تروجي . يوانخفاض نسبة الكربو  الى الن

إلنتاج بمصتر فتى الصتوبمع الكمبوستت استخدام باالت قش انرز كبيئة للزراعة التوصية بيمك     
مما ينتتج عنته حمايتة  أو حتى كلياّ،ستغناء ع  التسميد الكيماو  جزئياّ إلمكانية اإاعلى محصول، مع 
هم انهداف المطلوب تحقيقها فى أه الضار على صحة اإلنسا  والحيوا ، وهى البيئة م  التلوث واثر

 . لى خفض تكاليف اإلنتاجإضافة إلالعالم،با
  
 

 
 
 


