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EVALUATION OF DIFFERENT TECHNIQUES TO
 
SPRAY THE COMPOST TEA FOR ORCARD TREES
 

Sehsah, E. E: and E. B. Bela.··
 

ABSTRACT 
The conventional sprayers, such as the gun sprayers were appliedfor the 
apple trees under Egyptian conditions. In organic apple production the 
growers tends to apply the compost tea as provide fertili=er and 
pesticides control. The objectives of this current research were to spray 
the compost tea by using the gun sprayer, air assisted backpack sprayer 
Stcuki (2.13 kW) and Tia=h. QiniJi Machinery Knapsack. Also, 
investigated to use the yeast 'with the compost tea to improve and 
increase nutrient availability. The different techniques sprayers an air 
assisted backpack sprayer Su=uki (2.13 kW) and Tia=h. Qinili Machinery 
Knapsack ,sprayer (0. 7 kW) achieving thorough coverage was compared 
to a conventional hydraulic sprayer (gun sprayer) to apply the bio 
fertilber compost tea. Two different composts tea, the aerated compost 
tea (ACT1) and nun-aerated compost tea (.4CT2), were applied under 
laboratory conditions. The 10 gm of yeast!10 liter was added for both 
compost teas (ACT) as the marker of the microorganism in the compost 
tea. Microscope with digital camera and sofhvare Image J VI.52 
program was used to cOllnt the yeasts cells before and after spray 
treatment conditions. The conventional hydraulic sprayer (gun sprayer) 
gave a good result to apply the compost tea with low values ofnumber of 
microorganisms (yeast cells). The low values ofyeasts after treated main 
that there are a highest damage or crushed of yeast cells and the 
nutrition will be increasing. The viability numbers of yeast cells for 
com'entional gun sprayer in ACTJ compost tea were 0.76 x 106 

/ ml and 
0.52 x 1~ / ml at operating pressure 390 kPa and 480 kPa respectively. 
As well as. the viability numbers of yeast cells for com'entional gun 
sprayer in ACT2 compost tea were 0.84 x 1~ / ml and O. 76 x 106 

/ ml at 
operating pressure 390 /cPa and 480 kPa respectively. 
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The values ofnumber ofyeast cellsfor ACT1 were 0.52 x](1 Iml, 2.60x 
106 I ml and 1.22 x 106 I ml for conventional sprayer, motorbed an air 
assisted backpack sprayer SU=llki with 2.13 kW power and Tia=h Qinili 
MachinelY Knapsack sprayer with 0.7 kW power respectively. The 
viability numbers ofyeast cellsfor ACT2were 0.63 x 1061ml, 1.06 x 1if I 
ml and 0.82 x 106 I mlfor conventional sprayer, motori=ed an air assisted 
backpack Su=uki sprayer and Tia=h Qinili MachinelY Knapsack sprayer 
respectively. The viability numbers of yeast cells for the air assisted 
backpack SlI=uki ~prayer were 2.3 x 106 I ml and 4.6 x 106 I mlfor ACT! 
and ACT2 compost tea at halfopen throttle air position respectively. The 
conventional gun sprayer produced highly values ofdamage percentage 
compared to the T. Qinili sprayer and Su=uki sprayer. The percentage of 
damage yeasts cell in ACTl were 97.25% and 96.08 % at operating 
pressure 480 /cPa and 390 kPa respectively. 

Keywords: Organic fertili=er, sprayer 

INTRODUCTION 

Organic fertilizers are increasingly playing a more important role 
as substitutes to chemical fertilizers, where most organic 
fertilizers are made out of many kinds of agricultural wastes 

such as animal dung and plant residues (Larptansuphaphal and 
litumroochokchai, 2009). (However, there are reports showing that using 
organic fertilizers increased the development of some diseases (Chauhan 
et aI., 2000). In many studies, application of compost extracts (compost 
tea), which are filtrated solution of compost materials and water 
mixtures, showed promising results on crop protection after a soaking 
period referred to as"extractioll time" (Ghorbani et aI., 2006). The 
concept behind compost tea is quite simple, though the actual process of 
making compost tea becomes scientific and very complex. The idea is 
that compost (full of beneficial microorganisms) is mixed with water and 
then supplemented with nutrients for the growth of microorganisms. This 
procedure reduces the pollution caused by nutrients through reducing the 
amounts of fertilizers added to soil (Abou EI-nour, 2002). The effects of 
compost application either as extracts to the foliage or as soil 
amendments on plant disease control may be due to direct antifungal or 
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resistance- inducing/plant-strengthening effects. However, the 
mechanism by which compost extracts work is not well known but seems 
to vary depending on the host-pathogen relationship and the mode of 
application (Goldstein, 2002). Moreover, several studies revealed that 
foliar application is more efficient than soil fertilization, under arid and 
semiarid conditions (Amberger, 1991; EI-Fouly alld EI-Sayed, 1997). 
Also, organic fertilizers such as liquid pig manure, matured cattle 
manure, and sugarcane husks applied directly to the soil showed 
promising results in control of some crop diseases (Viana et aI., 2000). 
Yeast extract is a natural component contains many of the nutrient 
elements and cytokininis, which is safe and non-pollutant. It has a 
considerable amounts of amino acids; mineral elements, carbohydrates, 
reducing sugars, enzymes and vitamins 81,2,3,12 (Khedr and Farid, 
2000). Yeo et aI., (2000) found that yeast extracts contain trehalose-6­
phosphate synthase which is a key enzyme for trehalose bio synthesis. 

~ 

They suggested that the production of trehalose not only affects plant 
development but also improves drought tolerance. Many investigators 
reported that, spraying plants with yeast extract improved plant growth, 
yield and quality of many vegetable crops Le. pea, tomato, potato, pepper 
and cucumber (Mahmoud, 2004). Moreover, EI- Desuki and EI-Gereadly 
(2006) reported that, the vegetative growth of pea plant, leaves content of 

,-
photosynthesis pigments, free amino acids, carbohydrates and 
cytokininis, pod yield and quality as well as nutritive value were 
increased by increasing the concentration of yeast extract in spraying 
solution from 1% up to 3%. The current global scenario firmly 
emphasizes the need to adopt eco-friendly agricultural practices for 
sustainable agriculture (Fawzy et aI., 2012). Recent attention has been 
given to decreasing pollution sources in modern agriculture. One of the 
approaches to reduce soil pollution is the use of bio-stimulants, which 
have become commonly used as a safety nature of plant growth 
regulators, polyamines and vitamins. Such compounds can also improve 
plant resistance and tolerance to environmental stresses (Kowalczyk and 
Zietony, 2008). Foliar application of yeast extract .and ascorbic acid 
increased vegetative growth of eggplant (EI-Tohamy et aI., 2008). Omar 
et ai, (2010) mentioned that, it was clear the great role of compost tea 
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(CT) and filtrate biogas slurry liquid (FLB) as two sources of foliar 
application of organic fertilization for Washington navel orange grown in 
a clay loamy soil, as they are indispensable for improvement of the 
nutritional status of the navel orange trees and production of maximum 
yield and quality of orange, as well as minimizing the cost of production 
and in tum increasing the income of orange orchard. So, it should be 
recommended the superiority of application of (FLB) and (CT), 
especially 100%, which gave the best results in yield and physical and 
chemical characteristics of navel orange fruits. A conventional 
agricultural spray application system consists of three main equipment 
components. First, the spray tank where agitation takes place to keep the 
liquid suspension thoroughly mixed. Because of the nature of a bio­
pesticide suspension, the possibility of the organisms falling to the 

bottom of the spray tank may make mixing an even more important 
consideration than with conventional pesticides. Typically, a pump ..
withdraws part of the fluid from the tank and then injects it back into the 

tank through high-velocity jets from nozzles creating turbulent mixing in 
the tank. During operation, the liquid suspension will be reticulated 
through the pump many times. The second equipment component is the 
pump (Sehsah, 2005) and (Sehsah and Belal, 2016) 

OBJECTIVES 
The objectives of the current research were to spray the compost extracts 
(compost tea) by using the different mechanical hydraulic sprayers. As 
well as evaluation of the different aerated compost tea (ACTl) and nun­
aerated (ACT2) as provide organic fertilizer to apple trees. Utilization the 

crop residuals and animal wastes to produce the compost tea (ACT). 
Investigated the using of the yeast with the compost tea to improve and 
increase nutrient availability. 

MATERIALS AND METHODS .. 
The different techniques sprayers, conventional gun sprayer (Alcon 
Motori ) and two different motorized backpack sprayers, an air assisted 
backpack sprayer Suzuki (2.13 kW) and Tiazh.Qinili Machinery 
Knapsack sprayer (0.7 kW) as shown in figure 1. Two different compost 
tea, the compost tea ACT! and ACT2 were applied under laboratory 
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conditions. Microscope Traveler with a digital camera and software 
Image J V1.52 program was used to count the yeast cells before and after 
spray treatment conditions. ImageJ is a public domain Java image 
processing program inspired by the National Institutes of Health. It runs, 
either as an online applet or as a downloadable application, on any 
computer with a Java 1.52 or later virtual machine. It is multithreaded, so 
time-consuming operations such as image file reading can be performed 
in parallel with other operations. The ImageJ program can calculate the 
area, count cells and pixel value statistics of user-defined selections as 
shown in figure 2. 

Procedures 
The current research carried out under laboratory conditions of the 
Agricultural Engineering Department and Microbiology division, Faculty 
of Agriculture, Kafrelsheikh University, Egypt to evaluate the different 
techniques which used to spray the apple trees under Egyptian 
conditions. The three differences above mentioned spray techniques were 
prepared to spray the two compost tea (ACT) with and without adding of 
yeasts. The first trail for operating pressure was adjusted at 480 kPa and 
180 kPa for conventional gun sprayer and Tiazh.Qinili Machinery 
Knapsack respectively. The Suzuki air assisted backpack sprayer was 
adjusted at the full position of the outlet throttle air fan and compared to 
the above mentioned two sprayers at their operating pressure. The second 
trail for operating pressure was adjusted at 390 kPa and 150 kPa for 
conventional gun sprayer and Tiazh.Qinili Machinery Knapsack 
respectively. As well as the Suzuki air assisted backpack sprayer was 
adjusted at half position of the outlet air and compared to the above 
setting of the operating pressure of conventional gun sprayer and 
Tiazh.Qinili Machinery Knapsack. The' gm of yeast/litter was added for 
both compost teas solution ACTI and ACT2 as the marker of the 
microorganism in the compost tea. The samples from every treatment 
were collected in Petri dishes and stored to count the yeast cells after 
spray. The control samples were taken from the tanks of every sprayer 
(conventional gun sprayer Tiazh.Qinili Machinery Knapsack and Suzuki 
air assisted backpack sprayer). 
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Preparation of aerobic compost tea 
Rice straw composts (ACT I) was made from rice straw Sakha 101 
residues, cattle dung manure at Agricultural Botany Department, Faculty 
of Agriculture, Kafrelsheikh University, Egypt. Rice straw was shredded. 
Then all other materials were mixed and arranged in heaps at 2 m width x 
1.5 m height x 5 m length, which were regularly turned and moistened 
with water (55-65%) for 70 days to ensure appropriate composting 
conditions (turned windrow system). The heaps were covered with 
plastic to reduce the moisture evaporation from the surface of the piles, 
consequently preventing the dynamics of the piles. Heaps were 
moistened when needed and weekly turned to ensure adequate aeration 
and high decomposition. The compost was inoculated with a starter from 
mesophilic and thermophilic Iignolytic and cellulolytic microorganisms 
to accelerate the degradation rate (3 xl07 colony-fonning units [cfu]/g 
rice straw) (Belal and El- Mahrouk, 2010). Maturity of compost was 
shown when the temperature inside the heap decreased and was similar to 
air temperature around the heap, also decreasing the carbon/nitrogen 
(CIN) ratio of compost at the end of composting comparing with the raw 
materials. CIN ratio of rice straw compost at the beginning ofcomposting 
process was 30:1 and it was 15.2 at the end of composting period. Heaps 
were inoculated at maturity stage with Trichoderma harzianum and plant 
growth promoting rhizobacteria (PGBR) (4 x lOs cfu/g mature compost). 
Compost tea was prepared by brewing compost and water at a ratio of 1:5 
w/v (compost/water) with continuous aeration. Tap water was added to 
the brewing tank approximately 24 hours prior to use to allow 
virtualization ofchlorine (Naidu et aI., 2010). After that, compost tea was 
filtrated. The filtrated solution was di luted two times for foliar spraying. 
The compost tea ACT2 was prepared from different crop residues such as 
corn straw, crop residues from vegetables and without cattle dung 
manure. The above mentioned steps were used to obtain the ACT2. 
Physicochemical characteristics of compost tea are given in Table I. 
Custom acquisition, analysis and processing plug-in can be developed 
using ImageJ's built in editor and Java compiler. User-written plug-in 
make it possible to solve almost any image processing or analysis 
problem. With the object outlined, the count cells was calculated by 
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selecting the measure option (selected from the analyze menu) (Sehsah 

and Belal, 2012). The damage percent of yeasts cell was calculated by 

using the following formula: Damage cell, %= (No. of cells in control 

sample- No. of viability cells)x 100/ No. of cells in control sample. 

Table I: Physicochemical characteristics of soils (clay and s<ll1dy) compost 
Parameter ComE-0st 
pH 7.4 
Electrical conductivity 1.8 
% organic matter 17.5 
Nitrogen (ppm) 311.4 
Potassium (ppm) 9.8 
Phosphates (ppm) 126.3 
Cadmium (ppm) 0.3 
Nickel (ppm) 0.83 
Pb (ppm) 1.3 
Manganese (ppm) 5.2 
Copper (ppm) 3.5 
lron (ppm) 10.1 
Seed germination tcsi % 93 
Total count of Baclcria 3xl08 

Total COllnt of Fungi 6xl06 

Total count of actinomycctcs 3xl07 

Phytopathogenic agl'llts (Fungi, Bacteria and o 
nematode) 
Total E. coli form l~ollnts 

Total Salmonella ~ollnts 

Figure 1: The conventional gun Alcon sprayer and two knapsack 
.motorized sprayers 
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Figure 2: Indicate the imaging processing program Image J V.1.52 to 
count the yeast cell 

RESULTS AND DISCUSSION 
The result indicated that it could be able to use the compost tea as liquid 
organic fertilizer and the motorized conventional gun sprayer may 
produce good results compared to the different knapsack sprayer as 
shown in figure 3. Figure 4 indicates that the effect of the different 
techniques sprayer on the two different of compost tea solution ACTland 
ACT2 with yeast at different operating pressure. The conventional gun 
sprayer gave the lowest values of the viability number yeast cell or 
highest values of extracted yeast cells compared to the control and both 
knapsack sprayers. This result may be due to the high operating pressure 
which damaged the yeast well cells. The viability numbers of yeast cells 
for ACTI were 0.52 x 106

/ ml, 2.60 x 106 
/ ml and 1.22 x 106 

/ ml for 
conventional sprayer, motorized an air assisted backpack sprayer Suzuki 
and Tiazh Qinili Machinery Knapsack sprayer respectively. The viability 
numbers of yeast cells for ACT2 were 0.63 x 106

/ ml, 1.06 x 106 
/ ml and 

0.82 x 106 
/ mI for conventional sprayer, motorized an air assisted 

backpack Suzuki sprayer and Tiazh Qinili Machinery Knapsack sprayer 
respectively. The increasing of the extracted yeast cells tends to increase 
the natural component contains many of the nutrient elements and 
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cytokininis, which is safe and non-pollutant. Figure 4 and 5 indicated that 
the effect of the increasing operating pressure for different techniques on 
the microorganism or yeast cells. The increasing of operating pressure 
tends to produce a highly damage of yeast cells under all techniques 
conditions. It means that, the extract of yeast or nutrient may be 
increasing at high operating pressure. The conventional gun sprayer gave 
a high value or low lives number of yeast cells compared to the 
motorized an air assisted backpack sprayer Suzuki and Tiazh Qinili 
Machinery Knapsack sprayer. The viability numbers of yeast cells for 
conventional gun sprayer in ACTl compost tea were 0.76 x 106 

/ ml and 
0.52 x 106 

/ ml at operating pressure 390 kPa and 480 kPa respectively. 
As well as, the viability numbers of yeast cells for conventional gun 
sprayer in ACT2 compost tea were 0.84 x 106 

/ ml and 0.76 x 106 
/ ml at 

operating pressure 390 kPa and 480 kPa respectively. The motorized an 
air assisted backpack Suzuki sprayer and Tiazh Qinili Machinery 
Knapsack sprayer gave the same trend compared to conventional gun 
sprayer. Also, it is noticed that, the air assisted backpack Suzuki sprayer 
at half and full open air position produced high values of viability yeast 
cells compared to the gun conventional sprayer and Tiazh Qinili 
Machinery Knapsack sprayer for both compost tea solution ACTl and 
ACT2. The viability numbers of yeast cells for the air assisted backpack 
Suzuki sprayer were 2.3 x 106

/ ml and 4.6 x 106
/ 1111 for ACTI and 

ACT2 compost tea at half open throttle air position respectively. The 
viability numbers of yeast cells for the air assisted backpack Suzuki 
sprayer were 2. 6 x 106 

/ ml and 1.06 x 106 
/ ml for ACTl and ACT2 

compost tea at full open throttle air position respectively. This result may 
be due to the air velocity which tends to shear the microorganisms. 
Figure 6 indicated the percentage of damage yeasts cell due to the effect 
of different techniques sprayer in the organic fertilizer ACTl and ACT2 
at first and second trail conditions. The conventional gun sprayer 
produced highly values of damage percentage compared to the T.Qinili 
sprayer and Suzuki sprayer. The percentage of damage yeasts cell in 
ACTI were 97.25% and 96.08 % at operating pressure 480 kPa and 390 
kPa reSpectively. The Suzuki sprayer produced the minimum percentage 
of damage yeasts cell in both trail conditions. The minimum percentage 
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damage cells value were 78.49 % and 75.94 % at trail 1 and trail 2 
conditions in ACT2 respectively. 

SUMMARY AND CONCLUSIONS 
The result indicated that the conventional hydraulic sprayer (gun sprayer) 
gave the best result to apply the compost tea with low values Of the 
number of microorganisms (yeast cells). The compost tea with yeast 
ACTI gave the best result compared to the compost tea ACT2. The air 
assisted backpack Suzuki sprayer at half and full open air position 
produced a high value of viability yeast cells compared to the gun 
conventional sprayer and Tiazh Qinili Machinery Knapsack sprayer for 
both compost tea solution ACTI and ACT2.The conventional gun 
sprayer produced highly values of damage percentage compared to the 
T.Qinili sprayer and Suzuki sprayer. The Suzuki sprayer produced the 
minimum percentage of damage yeasts cell in both trail conditions. 
Lower values ofyeasts after treating main that there are a highest damage 
or crushed of yeast cells and the nutrition will be increasing. 
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Figure 3: The microscopic photos indicate the effect of different 
. techniques sprayer on the yeasts cells in compost tea. 
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Figure 4: The effect of different techniques sprayer on the organic 
fertilizer under laboratory conditions at first trail operating 
pressure and full outlet air position of Suzuki sprayer. 

FARM MACHINERY AND POWER 

-
~ 

3.E+07 
...._._._._...__.. ,~_9?.!!tr5!L .......!!.~~.!.L...... ~ A~n_L
3.E+07
 

3.E+07
 

2E+07
 

2.E+07
 

2.E+07
 

~ 2.E+07 

~ 2.E+07 

;i 1.E+07 

1 1.E+07 
<; 
o 1.E+07 

z 8.E+06 

6.E+06 

4.E+06 

2.E+06
 

O.E+oo
 

3.E+07
 

3.E+07
 

3.E+07
 

2.E+07
 

2.E+07
 

2E+07
 

E 2.e+07
 

~ 2.E+07
 
0 

iii 1.E+07 
:; 1.E+07
'5' 
<; 1.E+07 
0 
z	 8.E+06
 

6.E+06
 

4.E+06
 

2E+06
 

O.E+oo
 

.'.----... 

._"'..~..!:1.!!"~_ .._~.~It ...._.._~~~.:r.:? __ ... __....._ ....__.. __ ... ..._ 

T.Qinlli sprayer Suzuki Sprayer GunSpreyer 

Figure 5: The effect of different techniques sprayer on the organic 
fertilizer under laboratory conditions at second trail operating 
pressure and half outlet air position ofSuzuki sprayer. 
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Figure 6: The percentage of damage yeasts cell due to the different 
techniques sprayer in the organic fertilizer ACTl and ACf2 at 
first and second trail operating conditions 
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