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In the present work, we tried to valorize the agricultural garbage in order to get a substratum fertilizing
soil. For it, gone up us in batteries of the miscellanies of olive marcs, of banana residues, of the lootings
of grapes, the feathers as well as the residues of tobacco. These batteries have been followed regularly
by physical-chemical measures (T, pH, Hu, EC...) and whose maturity has been studied by tests of
germination and elongation of the roots of cress and cucumber. The physical-chemical sizes allowed
custom to notes has progress correct of the operations of dating and the tests of germination showed the
necessity to dilute every takes of compost in order to avoid the inhibitory effect one germination.

Copyright © 2014 Mohamad Ezzedine et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

There are many organic wastes in Lebanon owing to the fact
that agriculture occupies an overriding position in the
economy and resources of Lebanese’s life, and it is mostly
waste bananas, olive pomace, the stalks and grape skins,
tobacco waste as well as organic waste from the food
industries causing great environmental problem such as
poultry feathers [24]. Huge amount for a country the size is so
small as Lebanon. The principal aim of our work consists in
manufacturing composts made up of various mixtures of
organic wastes into variable proportions and by comparing
their evolution in time while checking the quality of the
composts obtained and seeking the best solutions for their
improvement.

MATERIALS AND METHODS

This methodology is based on the follow-up of relevant and
rational parameters of the bio-wastes during the treatment
phase: physico-chemical analyzes (T, pH, Hu, M.O, C, N...)
allowed to follow the status of various mixtures [4][12][17],
then germination tests were used to examine the degree of
maturation and phytotoxicity of the compost obtained, using
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watercress seeds (Lepidium sativum) and cucumber (Cucumis
sativus). Among the raw materials used, only residues banana
and tobacco rods were ground to facilitate processing during
composting. Mixtures were prepared with the raw materials
chosen according to the following proportions (table 1): After
completion, the stacks have been watering and turning every 5
days for one month, then every 10 days for two months and
finally every 14 days until the end of composting. At each
turning, we carried out a sampling of approximately 2 kg of
each stack. The taken samples underwent drying air in a closed
room for a week, then grinding. After sieving, the samples
were stored at 0° C to avoid any form of evolution, then
subjected as soon as possible to the various analyzes.

Physico-chemical analyzes

Evolution of the temperature (figure 1)

The temperature is monitored on a periodic basis using a
thermometer probe and three mesures are performed (two on
the sides and one in the center) and the value given is the
average of the three. The average depth at reading
temperatures is about 1 meter (heart of the stack).

Moisture monitoring (figure 2)

The moisture of the samples is measured after drying in an
oven at 105° C. Moisture does not give any index known about
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Table 1. A raw materials component stacks

Bananas Olive pomace Feather Tobacco Grappe
% Kg % Kg % Kg % Kg % Kg
stack A 30 900 30 900 30 900 2 60 8 240
stack B 45 1350 45 1350 0 0 2 60 8 240
stack C 45 1350 0 0 45 1350 2 60 8 240
stack D 0 0 45 1350 45 1350 2 60 8 240
stack E 33,3 1000 33,3 1000 33,3 1000 0 0 0 0
Fi e
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Figure 1. Variation of temperature according to time for the 5 stacks
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Figure 2. Variation of moisture according to time for the 5 stacks
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Figure 3. Variation of pH according to time for the 5 stacks
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Figure 4. Variation of conductivity according to time for the 5 stacks
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140

Table 2. Start composting

178

208 266

—+—stack A
—m—stack B
——stack C

stack D
—#—stack E

Days

stack A stack B stack C stack D stack E
% Moisture 10,14 9,1 10,53 10,04 8,46
pH 8,09 8,21 7,78 7,65 7,4
Electrical conductivity (mS/cm) 1,81 3,12 3,83 3,21 3,11
% Total carbone 13,97 14,5 14,08 14,46 14,38
% Organic matter 24 25 24,28 24,93 24,8
Total phosphorus (mg/100 g de compost) 134,4 147,38 134,64 235,44 220,13
Table 3. End of composting
stack A stack B stack C stack D stack E
% Moisture 16,52 21,47 22,7 23,8 26,17
pH 5,84 7,91 7,85 6,7 6,2
Electrical conductivity (mS/cm) 3,55 0,83 3,86 2,1 3,39
% Total carbone 9,75 10,69 7,79 10,81 10,32
% Organic matter 16,82 18,44 13,44 16,38 17,79
N-ammonium (mg/100 mg compost) 4194 18,15 12,38 1044,6 501,55
N-nitrates (mg/100 g compost) 706,91 7,97 1215,6 242,25 717,48
total phosphorus (mg/100 g compost) 233,74 311,88 367,27 230,67 553,85
Available phosphorus (mg/100 g compost) 41,9 30,86 82,05 138,1 31,36
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the quality of the compost since it varies on weather conditions
and stack watering periods. But in all the types of compost, the
water content should not exceed 65% (what is our case)
because during composting water replaces the air in the
interstices between wastes which has the effect to drown the
aerobic bacteria and to trigger an anaerobic fermentation. High
temperatures indicate a period of activity of the micro-
organisms. At the end of composting, microbial activity
decreases due to the transformation of the biodegradable
substances, resulting in a reduction of the temperature, which
is stabilized at the end of the operation around room
temperature (maturation phase) [8][13][14]. Usually, the ideal
temperature for a good composting operation ranges between
35° C and 60° C [11]. In our hands, we obtained maximum
temperatures between 65° C and 68° C (stacks A and D) and
this difference is, a priori, by the choice of mixture proportions
[10][18]. But in all cases, high temperatures are the guarantors
of sterilization [20][22] and stability of substrate [12].

pH (figure 3)

The pH values of the 5 stacks vary experimentally close to the
theoretical variation of the pH during composting [17]. Note
that a slightly basic pH is an indicator of the stability of
compost [9][10][18].

Electrical conductivity (figure 4)

The conductivity values obtained for some stacks (higher than
3 ms/cm) can be the result of the production of salts during
mineralization. This salinity can inhibit the germination of
seeds [18] and this is to be demonstrated with the germination
test done later.

Total organic carbon (C/N) (figure 5)

Since during the phases of active aerobic fermentation, the
carbon uptake is from 15 to 30 times greater than the nitrogen
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Figure 7. Number of seeds germinated for various dilutions
0,3 1
0,25 1
0,2 1 = 0x
EI U: 15 W 3x
l-:T: O10x
0.1 =0.W
0,05 1
0
ook P ack® ek O ackD ack® D W
Figure 8. Average lengths of the roots for various dilutions
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Figure 9. Percentage of germination for various dilutions
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uptake, C/N ratio thus decrease during composting to stabilize
at a given value. In our case, the total carbon organic decrease
in over the time, this coincides with the theoretical data
[31016][19].

Organic materials (figure 6)

The percentages obtained for the 5 stacks are normal
percentages [2][8][13].

Phosphorus

The quantities of total phosphorus on the one hand and
phosphorus available on the other hand are normal
[10][17][18].

NH4"/NO;* ratio

For the 5 stacks, this ratio is lower than 3, indicating compost
maturity [10][17][18]. Summary of physico-chemical analyzes
for the 5 stacks at time zero and at the end of composting.

Test of germination and root elongation

This test is used to study the phytotoxicity of compost sample
on seeds of Lepidium sativum and Cucumis sativus by
calculating the index of germination (GI index) and the length
of the roots for each sample [25][28][29]. From each compost
sample, different dilutions were prepared (0x, 3x, 10x). Each
dilution was tested in 5 boxes each containing 8 seeds of
Lepidium sativum and 5 boxes each containing 8 seeds of
Cucumis sativus. Germination and the elongation were
compared with a control consisting of distilled water instead of
the compost sample for 5 to 7 days (figures 7, 8, 9 and
table 4).

AGT: average of germination for each treatment.

AGC: average of germination for distilled water.

ATRL: average of elongation of the roots for each treatment.
ACRL: average of elongation of the roots for water.

RPL: Radical Percentage Length = MTRL
MCRL

x100.

PG : Percentage of Germination = MTG x100.
MCG

PG x PRL

ZUCCONI Index of germination of =
10000

Table 4. Classification of the composts according to their index of
germination

Germination index

Dilution Ox  Dilution 3x Dilution 10x

stack A 0,013 0,176 0,680
stack B 0,593 0,636 0,775
stack C 0,139 0,391 0,829
stack D 0,001 0,182 0,222
stack E 0,15 0,724 0,521

No inhibition
Weak inhibition
Strong inhibition
Severe nhibition

Interpretation of the results

All the stacks showed an inhibitory effect on the germination
and root elongation for compost extracts undiluted. To

decrease the inhibition, we have mixed with the soil in the
proportions 10:1 (soil-compost) for the stacks A, B and C and
3:1 for the stack E.

Conclusion

The raw materials chosen in these mixtures show important
characteristics, but some of them require treatments before
being used in composting. The mixtures applied gave good
composts according to the criteria followed, but other
chemical tests are needed to confirm the characteristics of the
composts obtained and the conditions of their use (evaluation
of the quality of the compost on the Lebanese ground).
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