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SELECTING THE OPTIMUM AMOUNT OF ORGANIC, MINERAL
AND BIOFERTILIZERS RESPONSIBLE FOR MAXIMIZING THE
PRODUCTIVITY OF BALADY GUAVA TREES
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Hort. Dept., Fac. Agric., South valley University, Egypt.

ABSTRACT

The effect of supplying Balady guava trees with N at 400 g/tree
from mineral source, filter cake mud and Bio Azotene in various
percentages on leaf area, total chlorophylls, total carbohydrates,
percentages of N, P, K and Mg, yield and fruit quality was studied
during 2004 and 2005 seasons. Nitrogen at the fixed rate namely 400
g/tree was applied either completely from mineral (ammonium
sulphate), filter cake mud (2% N) and Bio Azotene sources or in
various proportions of each.

Results showed that combined application with N through
mineral, filter cake mud and Bio Azotene was effective in improving
leaf area, total chlorophylls, total carbohydrates, percentages of N, P,
K and Mg in the leaves, yield and fruit quality compared to using
each source lower than 50% out of the recommended N. Application
of N completely via organic or biofertilizer form caused a reduction
in the above-mentioned traits compared to using N completely via
mineral source. Application of Bio Azotene alone was favourable
than using filter cake mud in this connection.

Generally, fertilizing Balady guava trees with N at 400 g/tree in
the form of 972 g ammonium sulphate + 5.0 kg filter cake mud +
12.5g Bio Azotene/ tree gave satisfactory promoted yield and fruit
quality of guava trees.

Key words: Guava trees, mineral fertilization, ammonium sulphate, Organic
fertilization filter cake mud and Biofertilization (Bio Azotene).

INTRODUCTION

Application of organic and biofertilizers in guava orchards is a
production system largely excludes the use of chemical fertilizers. Using
organic or biofertilizers is accompanied with producing organic fruits and juice.
Any effort aimed to produce higher yield and improve fruit quality of guava
will be appreciated.

Optimization of N fertilization and application with suitable amount of
organic and biofertilizers, was accompanied with stimulating growth and
nutritional status of the trees (Giglinejsvil and Maladze, 1968; Subba-Rao,
1989; Jones and Parker, 1989; Bayhob, 1990; Subba-Rao et al., 1993 and
Mansour and Ahmed, 1993). The beneficial effect of these fertilizers on
growth and nutritional status was extended to enhance production Ahmed et
al., 1995a and 1995b; Author and Ferguson, 1995; Wani and Lee, 1995;
Boutrous et al., 1995a and 1995b; El-Sayed, 1996; Author et al., 1996;
Author and Upadhyaya, 1996 and Upadhyaya, 1996). Combined application
mineral and bio fertilization recorded the best results of citrus fruit quality and
yield rather than using each alone (Author et al., 1997; Ouyang and Ouyang,
1998; Tachibana and Yohata, 1998; El-Kobbia, 1999; Author et al., 1999;
Obreza and Ozores, 2000 and Ebrahiem and Mohamed, 2000). It is worth to
mention that adjusting the amount of these fertilizers was beneficial for
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improving production of citrus and other fruit crops (Kannaiyan, 2002; Fouad
— Amera et al., 2002; Abo El-Komsan and Ebrahiem, 2002a and 2002b;
Ebrahiem et al., 2002; Mohamed and Gobara, 2004, Shaarawy, 2005 and
Mansour et al., 2005).

This study aimed to examine the effect of mineral, organic and
biofertilizers on growth and fruiting of guava trees as well as to select the best
combination of these three fertilizers responsible for obtaining an economical
yield and good fruit quality.

MATERIALS AND METHODS

This study was conducted during 2004 and 2005 seasons on 48 uniform
in vigour 15 years old selected Balady guava trees in a private orchard situated
at Girga district, Sohag Governorate, Egypt, where the soil is sandy and well
drained with a water table not less than 2 meters deep. Tree spacing was 5 x 5
m apart.

Soil analysis was carried out according to Chapman and Pratt (1962)
and the obtained data are shown in Table (1).

Table (1): Analysis of the tested soil.

Constituents Values
Sand % 85.00
Silt % 5.00
Clay % 10.00
Texture grade Sandy
PH (1:2.5 extract) 8.00
E.C (mmhos / cm /25 °C) 1.70
O.M. % 0.33
Total CaCO3 % 2.00
Total N % 0.02
Available K (PPm) 150.00
Total P % available P (PPm) 3.7

The applied treatments in this study were:
1.  Application recommended rate of N (R.R.) (i.e., 400g/ tree) completely via
mineral source, i.e., 1944 g ammonium sulphate (A.S.) (20.6 % N).

Application with R.R. completely via organic source (filter cake mud at 20
Kg /tree).

Application with R.R. completely via Bio fertilizer (Bio Azotene at 50 g/
tree).

Application with 75% R.R. via mineral source (1458 g A.S. / tree) + 5.0 kg
filter cake mud.

Application with 75% R.R. via mineral source (1458 g A.S./tree) + 12.5g
Bio Azotene /tree.

Application with 75% R.R. via mineral source (1458 g A.S./tree) + 2.5 kg
filter cake mud /tree) + 6.25 g Bio Azotene /tree.

Application with 50% R.R. via mineral source (972g A.S./ tree) + 10 kg
filter cake mud / tree).

Application with 50% R.R. via mineral source (972g A.S./tree) + 25g Bio
Azotene /tree .

Application with 50% R.R. via mineral source (972g A.S./tree) + 5 kg filter
cake mud / tree + 12.5 g Bio Azotene /tree.
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10. Application with 25% R.R. via mineral source (486g A.S./tree) + 15 kg
filter cake mud / tree .

11. Application with 25% R.R. via mineral source (486 g A.S./tree) + 37.5 g
Bio Azotene /tree.

12. Application with 25% R.R. via mineral source (486 g A.S./tree) + 7.5 kg
filter cake mud /tree + 18.75 g Bio Azotene /tree.

Each treatment was replicated four times, two trees per each using.
completely randomized block design. All the experimental trees received the
recommended rate of N (R.R.) namely 400 g/tree according to Mofyah (2002).
The sources of mineral, organic and biofertilizers are ammonium sulphate
(20.6% N), Filter cack mud (2.0% N) and Bio Azotene, respectively. filter cake
mud is an organic fertilizer locally produced as by-product of sugar cane
Manufacture. It contains about 2.0% N and other nutrients. Bio Azotene is a
commercial biofertilizer locally produced by Soil and Water Research Institute,
Agricultural Research center. It contains the live cells of symmetric
Azotobacter species which is capable to N, fixation about 10: 15 Kg in feddan/
annum.

Table (2): Analysis of the filter cake mud according to Chapman and Pratt (1962).

_ ) Total Total
0 0 9
Constituents | PH EC | OM% | C/Nratio % | Total N% P,0s % | K0 %

Values 6.2 6.51 | 56.5 20.12 2.3 2.51 0.31

A random sample consist of 10 gm from filter cake mud was taken and oven
dried at 70°C till constant weight then the chemical composition were
determined according to Chapman and Pratt (1962) and the obtained data are
shown in Table (2).

Bio Azotene was mixed with moist sand and added to the soil holes around
the trunk of each tree and was directly irrigated after covering the holes with
soil. Ammonium sulphate was added at three equal batches in the first weeks of
feb., April and June. Filter cake mud and bio Azotene were added once at the
first week of Jan. and another at the first week of March, respectively. All
horticultural practices except N fertilization were followed as usual.

Twenty Mature leaves aged five months and situated about 1.5 meters
high from the ground were taken randomly from the trees of each replicate to
measure their area (cm?) according to Ahmed and Morsy (1999) and to
determine their content of total carbohydrates percentage (according to Smith
et al., 1956) and percentages of N, P, K and Mg on dry weight basis (according
to Wilde et al., 1985). Total chlorophylls as mg/100 g fresh weight of leaves
was also determined according to methods outlined in A.O.A.C. (1985).

Yield was harvested and determined as kg/ tree at the second week of
August in both seasons. twenty fruits/tree were taken randomly to determine the
average fruit weight (g), dimensions of fruit height and diameter in cm, of total
soluble solids %, total and reducing sugars % and total acidity in fruit juice
(expressed as g citric acid/100 ml juice) according to A.O.A.C. (1985).
Ascorbic acid content as mg/100 ml juice was also determined using 2,6-
dichlorophenol endophenol (A.O.A.C., 1985).

All The obtained data were tabulated and statistically analysed
according to Gomez and Gomez (1984) using New L.S.D. test at 5 % level.
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RESULTS AND DISCUSSION
1. Leaf area :

Data in Table (3) clearly show that application of the recommended rate
of N (R.R.), i.e., 400 g N/tree through the different combinations of the three
rowces, namely, mineral (ammonium sulphate), organic (filter cake mud) and
biofertilizer (Bio-Azotene) significantly improved the leaf area than application
of N compellation of the three sources of N alone.

However, application of the R.R. of N in the form of Bio-Azotene was
better than that of filter cake mud alone. Application of the Bio Azotene
fertilizer with the mineral source surpassed the application of filter cake mud
with mineral source. The promotion on the leaf area was associated with
decreasing the percentage of mineral source till 50 % and increasing the amount
of Bio Azotene and filter cake mud. Reducing the percentage of mineral source
from 50 to 25% of the R.R. significantly decreased the leaf area compared to
using the higher percentage of mlneral N with the other two sources. The
maximum values (96.9 and 105.0 cm?) of leaf area in both seasons were
recorded from trees received the R.R. of N through 50 % mineral (972 g A.S.) +
5.0 kg filter cake mud + 12.5 g Bio Azotene / tree. Fertilizing the trees with
R.R. of N completely via organic source, (20 kg filter cake mud /tree) produced
the minimum values (71.1 and 74.5 cm?) in both seasons. These results are in
agreement with those obtained by Ahmed et al., (1995a), El-Sayed (1996),
Ebrahiem and Mohamed (2000), Shaarawy (2005) and Mansour et al.,
(2005).

2. Leaf chemical compositions :

It is obvious from the Tables (3 & 4) that total carbohydrates and total
chlorophylls as well as percentages of N, P. K and Mg in the leaves were
significantly higher in all Balady guava trees received the R.R. of N via any of
the different combinations comparing with each source alone. Completely
application of the R.R. via organic (filter mud) or bio sources (Bio Azotene)
caused significant reduction in all chemical composition parameters compared
to all other treatments. However, application of Bio Azotene alone had higher
values rather than application of filter cake mud only. Stimulating effects of
these nutrients were associated with the decrease in the percentage of mineral
source till 50% and increasing the amount of Bio Azotene and filter cake mud.
The values tended to reduce significantly with decreasing the percentage of
mineral N source to 25% of the R.R. even with the higher amounts of organic
and biofertilizers. The highest values were detected by trees received the R.R.
of N via 972 g A.S. + 5.0 kg filter cake mud + 12.5 g Bio Azotene / tree. The
minimum values were detected in the trees fertilized with N completely via
filter cake mud at 20 kg/ tree. The present results are in harmony with those
presented by Fouad et al., (2002), Ebrahiem et al., (2002), Mansour et al.,
(2005) and Shaarawy (2005).

3. Yield / tree:

Data in Table (4) clearly show that the yield/tree of Balady guava trees
was significantly improved by fertilizing the trees with N at R.R. through 50-
75% mineral source beside filter mud and Bio Azotene comparing with each
source alone. Application of R.R of N completely via Bio Azotene at 50 g / tree
was better than filter cake mud in this respect.
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Table (3): Effects of mineral, organic and biofertilization on leaf area, leaf
total carbohydrates, leaf total chlorophylls and leaf N% of
Balady guava trees during 2004 and 2005 seasons.

Mineral, organic and biofertilization Leaf area (cm?) Leaf total
treatments carbohydrates
2004 2005 2004 2005
1944 g of A.S/ tree 76.2 81.1 15.8 15.9
20 kg F.M / tree 71.1 74.5 14.9 15.0
50 g B.A. / tree 73.0 76.6 15.3 15.4
1458 g A.S. + 5.0 kg F.M/tree 79.0 92.2 17.1 18.4
1458 g A.S + 12.5g B.A/tree 82.3 95.0 17.4 18.8
1458 g of A.S + 2.5 kg F.M + 6.25 g B.A./tree 86.3 97.5 17.8 19.3
972 g of A.S. + 10.0 kg F.M/tree 90.0 99.0 18.1 19.5
972 g of A.S + 25.0 g B.Altree 93.5 102.0 18.4 20.0
972 gof A.S +5 kg F.M + 12.5 g B.Altree 96.9 105.0 18.7 20.4
486 g A.S + 15.0 kg F.M/tree 78.5 84.0 16.2 16.3
486 g of A.S + 37.5 g B.Altree 79.9 86.0 16.5 16.6
486 g of AS+7.5kg F.M + 18.75 g B.A/tree 80.9 89.2 17.6 16.9
New L.S.D at5 % 1.1 1.2 0.3 0.3
Leaf total
) chlorophylls Leaf N %
1944 g of A.S/ tree 2.3 2.4 1.29 1.26
20 kg F.M / tree 1.9 1.8 1.21 1.18
50 g B.A/tree 2.1 2.1 1.25 1.21
1458 g of A.S + 5.0 kg F.M / tree 4.1 4.4 1.48 1.41
1458 g of A.S + 12.5 g B.A / tree 4.4 4.7 1.52 1.46
1458 g of A.S+ 2.5 kg F.M + 6.25 g B.Altree 4.8 4.9 1.55 1.52
972 g of A.S + 10.0 kg F.M / tree 5.1 5.2 1.60 1.59
972 gof AS+25.0gB.A/tree 5.4 5.4 1.66 1.62
972 gof A.S +5 kg F.M + 12.5 g B.Altree 5.5 5.7 1.66 1.66
486 g of A.S + 15.0 kg F.M/tree 2.5 2.7 1.35 1.30
486 g of A.S + 37.5 g B.Altree 2.8 3.0 1.40 1.33
486 of AS+7.5kg F.M + 18.75 g B.A/tree 3.1 3.3 1.43 1.34
New L.S.D at5 % 0.2 0.2 0.03 0.03

A.S. = Ammonium sulphate
B.A. = Bio Azotene
F.M. = filter cake mud

Decreasing the percentage of mineral source from 100 to 50% with
increasing the amount of both filter cake mud and Bio Azotene was
significantly accompanied by improving the yield. In this respect, Bio Azotene
plus mineral source was favourable than filter cake mud alone in increasing the
yield. Significant reduction in yield was recorded as a result of decreasing the
percentage of mineral N source from 50 to 25% of the R.R. even under
application of organic or biofertilizers. Fertilizing the trees with the R.R. of N
50% mineral source (972 g A.S./tree) + 5.0 kg filter mud + 12.5g Bio Azotene/
tree was considered to be the most promising treatment responsible for
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producing an economical yield. Under such promising treatment, yield per tree
reached 86.0 and 79.0 Kg in both seasons, respectively. The minimum yield
(50.0 and 50.5 Kg/tree) in the two seasons, respectively were recorded from
trees received the R.R. completely via filter cake mud (organic form) at a rate
of 20 Kg/tree. These results go in line with those obtained by Upadhyaya
(1996), El-Kobbia (1999), Fouad et al., (2002), Ebrahiem et al., (2002) and
Mansour et al., (2005).

Table (4): Effects of mineral, organic and biofertilization on percentages of
P, K and Mg and the yield / tree (kg) of Balady guava trees
during 2004 and 2005 seasons.

. . . — Leaf P% Leaf K%
Mineral, organic and biofertilization treatments 2004 2005 2004 2005
1944 g of A.S/ tree 0.11 0.09 1.08 0.05
20 kg F.M / tree 0.07 0.07 1.02 1.00
50 g B.A. / tree 0.09 0.09 1.05 1.02
1458 g A.S. + 5.0 kg F.M/tree 0.21 0.19 1.23 1.22
1458 g A.S + 12.5g B.A/tree 0.24 0.22 1.27 1.25
1458 g of A.S+ 2.5 kg F.M + 6.25 g B.A./tree 0.27 0.25 1.32 1.28
972 g of A.S. + 10.0 kg F.M/tree 0.27 0.28 1.31 1.32
972 A.S + 25.0 g B.Altree 0.30 0.31 1.36 1.36
972 gof A.S +5 kg F.M + 12.5 g B.Altree 0.33 0.34 1.41 1.43
486 g A.S + 15.0 kg F.M/tree 0.14 0.12 1.12 1.09
486 g of A.S + 37.5 g B.Altree 0.17 0.14 1.16 1.14
486 g of AS + 7.5 kg F.M + 18.75 g B.A/tree 0.19 0.17 1.19 1.18
New L.S.D at5 % 0.02 0.02 0.03 0.03
Leaf Mg % Yield / tree (Kg)
1944 g of A.S/ tree 0.25 0.21 60.0 55.8
20 kg F.M / tree 0.21 0.17 50.0 50.5
50 g B.A/tree 0.23 0.19 53.0 52.0
1458 g of A.S + 5.0 kg F.M / tree 0.38 0.38 715 66.0
1458 g of A.S+ 1259 B.A/tree 0.41 0.42 73.0 69.0
1458 g of A.S+ 2.5 kg F.M + 6.25 g B.Altree 0.44 0.47 75.6 715
972 g of A.S +10.0 kg F.M / tree 0.49 0.52 77.0 73.0
972 gof AS+25.0gB.A/tree 0.55 0.60 81.0 76.0
972 gof AS+5kgF.M + 12.5 g B.Altree 0.60 0.66 86.0 79.0
486 g of A.S + 15.0 kg F.M/tree 0.28 0.25 62.0 59.0
486 g of A.S + 37.5 g B.Altree 0.31 0.29 65.0 61.5
486 of AS+7.5kgF.M + 18.75 g B.Altree 0.35 0.33 68.0 64.0
New L.S.D at 5% 0.02 0.03 1.8 1.9

A.S. = Ammonium sulphate B.A. = Bio Azotene F.M. = filter cake mud

4. Fruit quality :

Data presented in Tables (5 & 6) show clearly that application of R.R.
(400 gN/ tree) via the combination of the three sources significantly improved
fruit quality in terms of increasing fruit weight and dimensions, total soluble
solids %, total and reducing sugars % and ascorbic acid content and in
decreasing total acidity % comparing with the use of N completely via any
source. Completely application of mineral source was preferable in enhancing
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physical fruit quality rather than using organic or biofertilizer source. Supplying
N via Bio Azotene alone was beneficial in improving fruit quality rather than
using filter cake mud alone. The promotion on fruit quality was associated with
decreasing the percentage of mineral source from 100 to 25% along with
organic and biofertilizers. The best results with regard to fruit quality were
obtained by fertilizing Balady guava trees with N at 400 g/tree via 486.0 g
ammonium sulphate + 7.5 kg filter cake mud + 18.75 g Bio Azotene/tree. In
most cases unacceptable fruit quality was recorded from trees received N in the
mineral form only in both studied seasons.

Table (5): Effects of mineral, organic and biofertilization on some physical
and chemical characters of Balady guava trees during 2004 and
2005 seasons.

Mineral, organic and biofertilization Fruit weight (g) Fruit hight (Cm)
treatments 2004 2005 2004 2005
1944 g of A.S/ tree 94.0 92.0 5.3 5.4
20 kg F.M / tree 70.1 66.5 5.0 4.9
50 g B.A. / tree 82.0 80.0 5.2 5.2
1458 g A.S. + 5.0 kg F.M/tree 106.0 107.0 6.2 6.2
1458 g A.S + 12.5g B.A/tree 108.0 111.0 6.4 6.4
1458 g of AS+25kg F.M +6.25 g B.A./tree | 109.0 113.0 6.6 6.6
972 g of A.S. + 10.0 kg F.M/tree 109.0 108.0 6.8 6.4
972 A.S + 25.0 g B.Altree 110.0 112.0 7.1 6.6
972 gof AS+5kgF.M + 125 g B.Altree 112.0 115.0 7.3 6.9
486 g A.S + 15.0 kg F.M/tree 105.0 106.0 5.5 5.6
486 g of A.S + 37.5 g B.Altree 108.0 107.0 5.7 5.8
486 g of AS + 7.5 kg F.M + 18.75 g B.A/tree 109.0 110.0 5.9 6.0
New L.S.D at5 % 11.0 12.0 0.2 0.2
Fruit diameter
(cm) T.S.S%
1944 g of A.S/ tree 4.8 4.7 9.1 9.3
20 kg F.M / tree 4.4 4.2 9.5 9.6
50 g B.A/tree 4.6 4.4 9.7 9.9
1458 g of A.S + 5.0 kg F.M / tree 5.6 5.6 10.0 10.1
1458 g of A.S + 12.5 g B.A / tree 5.8 5.8 10.3 10.3
1458 g of A.S + 2.5 kg F.M + 6.25 g B.Altree 6.0 6.0 10.6 10.5
972 g of A.S+10.0 kg F.M / tree 6.2 6.4 10.9 10.9
972 gof AS+25.0gB.A/ tree 6.4 6.0 11.3 11.3
972 gof AS+5kg F.M + 12.5 g B.Altree 6.6 6.2 11.6 11.6
486 g of A.S + 15.0 kg F.M/tree 5.0 5.0 11.9 11.9
486 g of A.S + 37.5 g B.Altree 5.2 5.2 12.2 12.2
486 of AS+7.5kgF.M + 18.75 g B.Altree 5.4 5.5 12.8 12.7
New L.S.D at5 % 0.2 0.2 0.2 0.2
A.S. = Ammonium sulphate B.A. = Bio Azotene F.M. = filter cake mud

Similar findings were obtained by El-Sayed (1996), Abo EI-Komsan
and Ebraheim (2002b), Ebrahiem et al., (2002), Mohamed and Gobara
(2004), Shaarawy (2005) and Mansour et al., (2005).
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The beneficial effects of organic and biofertilizers on stimulating the
microflora populations, activity of enzymes, natural hormones and availability
of nutrients could explain their positive action on growth and fruiting of the
trees. The beneficial effects of these biofertilizers in enhancing the biological
fixation of N and soil fertility considered another factor (Nijjar, 1985 and
Kannaiyan, 2002).

As a conclusion, it is recommended use N at 400 g/ tree through 972 ¢
ammonium sulphate + 5.0 kg filter cake mud + 12.5 g Bio Azotene / tree to
obtain an economical yield of Balady guava trees with better fruit quality,

Table (6): Effects of mineral, organic and biofertilization on some chemical
characters of Balady guava trees during 2004 and 2005 seasons.

. . . I Total sugar % Reducing suger %
Mineral, organic and biofertilization treatments 2004 g 2005 2004 d 3005
1944 g of A.S/ tree 7.1 7.2 5.5 5.3
20 kg F.M [ tree 7.3 7.4 5.7 55
50 g B.A. /tree 7.9 7.9 5.9 5.7
1458 g A.S. + 5.0 kg F.M/tree 8.3 8.2 6.1 5.9
1458 g A.S + 12.5g B.Altree 8.7 8.5 6.3 6.1
1458 g of AS+ 2.5 kg F.M + 6.25 g B.A /tree 9.2 8.9 6.6 6.4
972 g of A.S. + 10.0 kg F.M/tree 9.9 9.3 6.9 6.6
972 A.S + 25.0 g B.Altree 10.5 9.6 7.1 6.9
972 gof AS+5kg F.M +12.5 g B.Altree 11.0 9.9 7.3 7.1
486 g A.S + 15.0 kg F.M/tree 11.4 10.9 7.6 7.4
486 g of A.S + 37.5 g B.Altree 11.6 11.3 7.8 7.6
486 gof AS + 7.5 kg F.M + 18.75 g B.Altree 11.9 11.6 8.1 7.8
New L.S.D at 5 % 0.2 0.2 0.2 0.2

Vitamin C (mg

L
Total acidity % /100ml juice )

1944 g of A.S/ tree 0.791 0.794 66.9 68.0
20 kg F.M / tree 0.768 0.774 69.2 70.1
50 g B.A/tree 0.740 0.750 71.3 71.5
1458 g of A.S + 5.0 kg F.M / tree 0.718 0.727 74.0 73.2
1458 g of AS+ 1259 B.A/ tree 0692 | 0.701 | 78.0 78.0
1458 g of A.S+2.5kg F.M + 6.25 g B.A/tree 0.671 0.670 81.0 82.0
972 g of A.S+10.0 kg F.M / tree 0.650 0.648 84.0 83.5
972 gof AS+25.09B.A/tree 0.630 0.625 86.0 88.0
972 g of A.S +5 kg F.M + 12.5 g B.Altree 0610 | 0.601 | 90.0 90.0
486 g of A.S + 15.0 kg F.M/tree 0.581 0.570 91.6 92.0
486 g of A.S + 37.5 g B.Altree 0.559 0.548 94.0 94.9
486 of A.S + 7.5 kg F.M + 18.75 g B.Altree 0.530 0.528 96.0 95.5
New L.S.D at5 % 0.021 0.020 1.0 11
A.S. = Ammonium sulphate B.A. = Bio Azotene F.M. = filter cake mud
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