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ABSTRACT

This study evaluates the fertilizing potential of micaschist powder in sugarcane farming on ferrallitic
soils of the Mbandjok area in Cameroon. These soils are poor in exchangeable cations and assimil
able phosphorus, very acidic, with low to moderate CEC. An experimental design, which consisted
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in a randomized Fischer block, is composed of six replications of five treatments:TO: conventional
fertilization (Ureemulticote 39 00, 150 kg ha™; MAP, 125kg ha™; KCI,250kg ha™) TO-M1: TO + 5 t
ha™of Micaschist powder, TO-M2: TO + 7 t ha of Micaschist powder, NP-M1:N and P supply,
conventional dose (no KCI) + 5 t ha™of Micaschist powder, N-M2: N supply, conventional dose (no
P and K) + 7 t haof Micaschist powder. The experiment was carried out between October 2015
and February 2019. During this period, soil samples were collected, sugarcane was planted and
monitored with great care in order to determine the parameters indicative of the growth and yield of
sugarcane plants. The results indicate an important increase of the sugarcane yield during the
three years of experiment, on soils where micaschist powder was added, compared to the control.
Concerning the percentage of lift and voids, the TO-M1 treatment had 3% of voids compared to the
TO (9%) treatment which is the reference fertilizer; for Tillers parameter, TO-M1 (338 stems)
performs very well during the experiment compared to the TO (297stems) and for the growth
parameter, TO-M1 treatment was good increasing from 182 cm in the first year to 280 cm in the
second year. This suggests that micaschist powder has a positive and significant effect on the
growth components. For the yield of sugarcane, the best result of tons of sugarcane (TC) was
obtained with TO-M1 treatment which increased from 77.15 TC ha™ in the first year to 86.13TC ha™
in the third year. The overall results indicate that using micaschist powder as fertilizer can enhance
sugar cane yield with a long lasting residual effect of rock powder.

Keywords: Cameroon; Ferrallitic soils; rock powder; sugar cane; sustainable development.

1. INTRODUCTION [17]. Several field experiments with very
satisfactory results have been conducted on the
Agriculture is one of the pillars of a country's use of rock powder to increase the fertility of
economy and the basis of all food production. these soils (e.g. [18,19,20]).
However, advanced soil degradation has led
many farmers to turn to the use of manures
(most of which are in short supply) and chemical
fertilizers (their high cost, their availability and
their quality are real obstacles to the
development of agricultural sector) [1]. In view of
these facts, it is important to think of ways and
means to overcome these difficulties. Therefore,
research was carried out in view to identify and
characterize locally available natural fertilizers,
such as rocks which can be easily used and at
low cost [2-5]. In fact, using rock fertilizers may
become an advantageous economic and

In this work, micaschists that form large outcrops
in South Cameroun (Mbalmayo, Ayos, Bengbis)
are tested as rock fertilizer in sugarcane farming
on ferrallitic soils of the Mbandjock area, with the
aim of evaluating their potential in the increase of
sugarcane yield. To carry out this work, physical
and chemical parameters of the petrofertilizer
and of the experimental soil will be determined,
the monitoring of the response of the different
treatments on the growth and vyield of the
sugarcane will be done in order to know which
treatment is the most suitable for the sugarcane

environmental solution for fertilizing ~ ©OP-
impoverished soils of tropical regions [6,7,8]. It > SEOGRAPHICAL AND GEOLOGICAL
does not require concentration processes and ' SETTINGS

chemical attacks [9]; it may be ready for use (as

in the present situation) and production costs are  Micaschists samples were collected in a
minimal (extraction and crushing costs when quarry (N03°30’14”- E11°30’38”) in the city
needed, will not exceed US$ 10 per ton) [2,4,10].  of Mbalmayo seated on low grade metamorphic
The technology of rock fertilizers is widely rocks which form the southern end of the
developed in countries such as Brazil, China and  yaounde group of Neoproterozoic age, near to

Australia [11-16] In addition, it has been noted the contact with the Congo craton (F|g ]_)
that regions covered by recent volcanic rocks are

excellence areas of intensive farming. The The singularity of low-grade metamorphic rocks
largest plantations of banana and palm oil are to which belongs the Mbalmayo micaschists is
found in the Southern continental part of the due to their position as a nappe straddling the
Cameroon Volcanic Line, proof that the soils Congo Craton [21,22] and a large E-W extension
derived from these rock types are naturally very  (over 300km). Geologically, the Mbandjock
fertile. Nevertheless, more than 60 % of the locality belongs to the Yaoundé group. Its
Cameroon territory is made of ferrallitic soils Substratum is composed of metamorphic rocks
developed on acidic Precambrian rocks (e.g. (gneisses, quartzite).
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3. MATERIALS
3.1 Flow Chart

Fig. 1. Geological map of Mbalmayo and Mbandjock

The flow chart gives a general idea of the work that will be done in the field and in the laboratory
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3.2 Site and Experimental Design

The experimental site is located in a commercial
sugarcane farm of the Societé Sucriére du
Cameroun (SOSUCAM) that extends on 22.485
ha. The experimental design is a randomized
Fischer block with six replications. The usable
area of the trial is 0.3 ha (64.5 m wide x 64.6 m
long) and the entire plot chosen for the trial
measures 1 hectare, of which the remainder
outside the trial represents protection area (0.7
ha) (Fig. 2).

Five treatments were tested and considered as
growth and yield controls in this trial:

TO: conventional fertilization (Urea
MULTICOTE 39 00, 150 kg ha™; MAP,
125kg ha™; KCI, 250kg ha™);

TO-M1: Conventional fertilization + 5T/ha
of micaschist powder (Urea MULTICOTE
39 00, 150kg ha'; MAP, 125kg ha™; KClI,
250kg ha*+5000kg ha™);

TO-M2: Conventional fertilization + 7T/ha
of micaschist powder (Urea MULTICOTE
39 00, 150kg ha™; MAP, 125kg ha™; KClI,
250kg ha™+7000kg ha™);

NP-M1: N and P contributions in classical
doses (no KCI) + 5 t ha™ of Micaschist
powder (Urea MULTICOTE 39 00, 150kg
ha™; MAP, 125kg ha™ +5000kg ha™);
N-M2: Nitrogen supply, classic dose (no
P or KY + 7 t ha' of Micaschist
powder (Urea MULTICOTE 39 00,
150kgha™ +7000kgha™).

3.3 Plant Material

The field experiment is carried out on
sugarcane (saccharum officinarum) variety
FR81258 and originating from Guadaloupe
(France overseas). The first sowing took place on
October 22, 2015. The second and the third
sowing was the regrowth and they took place on
February 08, 2017 and February 07, 2018
respectively.

3.4 Rock Powder

The rock wused is micaschist. It is a
metamorphic rock chosen particularly for its
considerable content of SiO2 (60.288), K20
(2.388%), Na20 (2.460%), CaO (5.384%) and
MgO (4.958%); in additon to a set of
micronutrients that are essential for plant
nutrition. This rock was collected and crushed in
the Mbalmayo quarry.
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3.5 Mineral Fertilizers

The mineral fertilizers used in this work (Urea
Multicote 39 00, 150kg ha™; MAP, 125kg ha™*;KCl,
250kg ha™ ) were provided by SOSUCAM. The
fertilization consists in bringing the elements N, P
and K in the form of urea for nitrogen (N), MAP
(Mono Ammonium Phosphate) for phosphorus
and KCI for potassium (K) respectively. The dose
and the number of applications (fractioning) vary
according to whether the cane is planted in virgin
sugarcane or in regrows.

4. METHODS
4.1 Soil Sampling

Soil samples were taken at a depth of 20cm
using an auger. They were composite samples
taken in a zigzag pattern on each experimental
unit and grouped in blocks. They were preserved
in polyethylene bags, then dried in the oven for
24 hours at 40°C and finally sieved with a 2mm
mesh sieve in order to have the fraction to be
analyzed.

4.2 Cane Planting

Planting of the cane consists of three basic steps
(Fig. 3): Cutting and transporting the cuttings:
cutting is done at the level of the nursery plot.
The canes are cut from top to bottom with the
straw Selection and care of the cuttings: once
transported to the plot, the cuttings are placed in
a pile to be planted and then they are thickened
by hand and cut into cuttings of three to four
eyes. Regularly, Carbamate is carried out on the
cuttings to fight against the diseases or the
attacks of insects. Distribution and planting: the
cuttings are laid out flat in the bottom of the
furrow with the eyes placed laterally to
encourage the emergence of the young plantlet.
The cuttings are planted at a density of four or
three-eyed cuttings per linear meter.

4.3 Maintenance of the Cane

Cane maintenance concerns the fight against
weeds, fertilization. To fight against weeds, two
types of weeding can be carried out: Hand
weeding consists of weeding with hoes fitted with
long handles between the rows of cane. It is
generally done when the degree of weediness is
not important; Chemical weeding is based on the
use of selective herbicides with a persistence of
at least three months. Fertilization is composed
of chemical fertilizer and it consists to bring the
elements N, P and K.



Tetchou et al.; Asian J. Soil Sci. Plant Nutri., vol. 8, no. 4, pp. 16-33, 2022; Article n0.AJSSPN.95869

Experimental device Coore

Trials of agronomic valorisation of micaschist powders, plot A13 2/8, Mbandjock

plot: 4°44'82" N; 11*97'74"E

Protection
1im

1L1m

Track between thelst and 2nd plank of the plot A13, Mbandjock site

16 2 A Ines
- 90m 15m %0m  15m  90m  15m 90m 15m  90m  1sm  90m  1Sm
lm
64.5m
protection |,
‘onventional fertilization Area of the experimental unit 100.0m2
fertilization- powder at 5T/ha Area to be weighed (4 central lines) 66.7m2
Useful surface of the test 03 ha

T0-M2  |Conventional fertilization+Micaschist der at 7T/ha
pow

Total surface of the experimental tile 1.0 ha

[ NP-M1 | Conventional fertilization (no KCl)+Micaschist powder at 5T/ha
[Conventional fertilization (no P and K) + Micaschist powder at 7T/ha

of

s i ing of sugar cane lines)

>

order number of the experimental unit

NF
F

Unfertilized lines
Fertilized lines (integral part of the treatment)

Fig. 2. Experimental set-up of the micaschist powder trial

4.4 Harvest

The three harvests were carried out in a similar
way and included: The cutting, preceded by the
burning of the plot to be harvested. The cutting is
done by hand after having cut and piled up the
sugar canes by blocks and by treatment, the
machine loaded with dynamo carries and weighs
the lots of canes of the whole field Then, these
batches are transported by truck to the factory for
further analysis The experimentation was
rigorously followed in order to avoid
inconveniences related to environmental
factors. The following agronomic monitoring
parameters were taken into account as controls
for sugar cane growth and yield: The growth rate
of the cane every 2 weeks just for the virgin cane
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Lifts of sugar cane at 1.5 and 2 months; Tillering
at 3, 4.5 and 6 months; Growth from 2 months
and every month until 8 months of age or even
10 months if we observe that the cane continues
to grow; Diameter measurements from 4 to 5
months until the end of the growth (8-10 months);
Weighing of the cane from each plot directly after
cutting to assess agricultural yield. Only the four
center rows were weighed while the two extreme
rows were discarded to limit edge effects and any
possible interaction. Weighing was done using
an electronic dynamometer attached to a grapple
hooked to a tractor. Crop data were analyzed
using Excel and ANOVA to highlight differences
and benefits induced by one treatment or
another.
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Fig. 3. Few steps of experimentation. a) Weighing of rock powder, b and e) Spreading of rock
powder, c and d) planting the cuttings, f) burning of the plot and piled up the sugar cane by
blocks and by treatment, g) the machine loaded with dynamo carries and weighs the lots of

cane

5. RESULTS
5.1 Petrography and Geochemistry

Macroscopically, the rock is  massive
melanocratic and rough to the touch. At the scale
of the sample, the rock is biotite dominant (Ca.
40%) with translucent white quartz and milky
white feldspar. Beside these minerals, there are
also numerous flakes of bluish muscovite and
greenish disthene of millimeter size. Calcite was
evidenced only under the microscope.

Whole rock geochemical analysis of micaschist
(Table 1) shows the following values for major
oxides: SiO2 (60.28%), Al203 (15.05%), Fe203

21

(7.77%), K20 (2.39%), MgO (4.96%), P205
(0.26%), CaO (5.38%), Na20 (2.46%).

The micaschists of Mbalmayo are strongly acidic
(60.28%), aluminous (15.05%), magnesiferous
(4.96%), potassic (2.39%), sodic (2.46%) and
calcic (5.38%). The sum of oxides of K20
+MgO+Ca0O+Na20 gives us 15.19%.

The field experiment using micaschist powder
was carried out on sugarcane. The trial was
followed during one cycle of virgin cane (first
year) and two cycles of regrowth (second and
third year). The first sowings in virgin cane took
place on October 22, 2015. The two other
sowings in regrowth took place on February 08,
2017 and February 7, 2018 respectively.
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Table 1. Geochemistry analysis of micaschist of Mbalmayo

Sio2 TiO2  AI203 Fe203 FeO MnO  MgO CaO Na20 K20 P205 Cr203 NiO H20 COo2 Lol Total

60.288 1.036 15.054 7.774 0.000 0.154 4958 5.384 2460 2.388 0.255 0.036 0.010 0.000 0.000 0.138 99.934

Rb Ba Sr Nb  Zr Hf Y Ga Zn Cu Ni Co Cr \ Sc La Ce Nd Pb Th ]

722 9655 4532 9.0 2400 6.1 265 173 903 298 756 283 2493 1556 165 219 785 331 46 85 0.9

Total
15% -
10%
N Total
- I I
. un
MN-M2  NP-M1 TO-M1  TO-M2

Fig. 4. Lifts and voids

22



Tetchou et al.; Asian J. Soil Sci. Plant Nutri., vol. 8, no. 4, pp. 16-33, 2022; Article no.AJSSPN.95869

5.2 Lifts and Voids

The average voids were not significant to the
whole field. However, the average voids are high
in the N- M2 (12%) and TO (9%) treatments and
very low for the TO-M1 plot (3%). In general, we
have 7% of voids in the whole cultivable area
(Table 2, Fig. 4).

Table 2. Lifts and voids

Line label Average of % blanks
N-M2 12%

NP-M1 5%

TO 9%

TO-M1 3%

TO-M2 4%

General total 7%

5.3 Growth

In virgin cane (CV), the behavior of the
sugarcane of all treatments, from the 2" to the
5" month, is similar. At this stage, the curve
shows that as time goes by, the sugar cane gets
bigger. From the 5th to the 9th month, the growth
of the sugarcane in the whole field is very
appreciable however; the curve (Fig. 5) shows
that the growth in the N-M2 treatment is below
the average of the others treatments. During the
regrowth and based on the different average
heights per treatment, the N-M2 treatment plants
are the shortest (177.24 cm) followed by the TO
treatment (177.84 cm) and finally the TO-M1
treatment plants (179.58 cm) which are the
longest (Table 3).

5.4 Diameter

In virgin cane (CV), from the 5th to the 6th
month, the crops of the TO treatment stand out
for their size while those of the other treatments
still have a diameter of less than 20 cm. between
the 6th and 8th month, we notice a clear
evolution of the canes of the whole field. between
the 8th and 9th month, the canes of treatments
N-M2, NP-M1, TO-M2 do not increase in volume
remaining respectively at 20 cm, 22cm, and 21
cm. while the canes of TO-M1 and TO evolve
lightly (from 22 to 23 cm for TO-M1 and from 21
to 22 cm for TO). For the first regrowth (R1), from
the 5th to the 8th month, it should be noted here
that the N-M2 and NP-M1 treatments that did not
perform well in virgin cane are resurfacing. In the
last month, the biggest crops are successively
those of treatments TO-M1 (20cm), NP-M1, TO
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and N-M2 (19cm), TO-M2 (18cm) (Table 4,
Fig. 6).

5.5 Tillers

At 2 months, we notice that the N-M2 treatment
has fewer tillers compared to the others. At the
3rd month, we note a boom concerning the tillers
for all the canes and of all the treatments
increased each one of the tillers. From 4 months
onwards, there was a sharp decrease in tillers in
all treatments. The crops of treatments N-M2,
NP-M1 lost more tillers, respectively 24 and 19
tillers and the TO-M1 lost less tillers (4 tillers)
(Table 5, Fig. 7).

5.6 Rate of Cane per Hectare

As for the rate of cane per hectare, with the help
of Fisher's test that analyzes the differences
between the groups, percentages of cane per
hectare increase after each harvest and this
applies to all treatments. Micaschist dust
application showed respectively increases in rate
of cane per hectare of 3% and 4% for the TO-M1
treatment. In virgin cane, the most successful
treatment was TO-M1 (77.15TC/ha), followed by
TO (74.99TC/ha), TO-M2 (73.15TC/ha), N-M2
(73.32TC/ha) and finally NP-M1 (66.46TC/ha)).
In first growth, TO-M1 (85.8TC/ha) produced the
most, followed by TO-M2 (82.7TC/ha), TO
(82.7TC/ha), NP-M1(77.7) and N-M2
(76.9TC/ha). At the second regrowth, TO-M1
(86.13TC/ha) performed best, followed by TO
(84.03TC/ha), TO-M2 (83.93TC/ha), N-M2
(78.99TC/ha) and NP-M1 (77.14TC/ha) (Table 6,
Fig. 8).

5.7 Sugar Yield

The percentage of sugar changes in an
increasing way during the experiment. Micaschist
dust application showed respectively increases in
sugar yields of 6% and 9% for the TO-M1
treatment. In virgin cane (CV), TO-M1
(10.84TS/ha) performed best, then TO
(10.24TS/ha) and finally N-M2 (8.8TS/ha). In first
regrowth (R1), TO-M1 (11.1TS/ha) is the best,
followed by TO (10.7TS/ha) which remained
stable and finally N-M2 (10.6TS/ha) which has
relatively increased. At the second regrowth
(R2), TO (11.74TS/ha) performed best followed
by TO0-M1 (11.64TS/ha) and finally N-M2
(10.77TS/ha). It can be seen that, still using
Fisher's test, the TO- M1 treatment has a
considerable sugar content followed respectively
by TO and N-M2. (Table 7, Fig. 9)
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Table 3. Evolution of sugar cane Growth

Averageof L2 Cv General Total R1 General Total
Line label N- M2 NP-M1 TO TO0- M1 T0- M2 N-M2 NP-M1 TO TO-M1 TO- M2

2 11 13 12 13 12 12 51 52 55 57 54 54
3 17 18 19 18 19 18 131 130 140 142 136 136
4 22 23 23 23 24 23 186 185 184 183 187 185
5 28 29 30 31 32 30 221 215 214 212 214 215
6 51 62 62 58 61 59 240 240 239 238 236 239
7 83 103 99 99 97 96 258 258 257 258 256 257
8 119 145 135 139 139 135 277 275 273 280 273 276
9 162 188 176 182 179 177

General total 61 73 69 70 70 69 177 176 177 179 176 177

Table 4. Evolution of sugar cane diameter

CcVv R1
Average diameter N- M2 NP-M1 TO TO-M1  TO-M2 Generaltotal N-M2 NP-M1 TO TO-M1 TO-M2 General total
5 18 17 20 17 18 18 20 19 22 21 20 20
6 19 19 20 20 19 19 20 20 20 20 19 20
7 20 21 21 21 20 21 19 19 19 20 18 19
8 20 22 21 22 21 21 20 20 20 21 19 20
9 20 22 22 23 21 22 20 20 20 20 19 20
10 19 19 19 20 18 19
Generaltotal 20 21 21 21 20 21 20 19 20 20 19 20
Table 5. Evolution of sugar cane Tillers
Average ofNber of stems/plots Column labels
Line label N-M2 NP-M1 TO TO-M1 TO-M2 Generaltotal
2,0 250 353 318 345 332 320
3,0 260 373 331 371 345 336
4,4 235 318 275 321 296 288
6,0 211 299 264 317 284 274
General total 239 338 297 338 314 305
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Fig. 5. Evolution of growth by treatment and by campaign
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Fig. 6. Evolution of diameter by treatment and by campaign
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Fig. 7. Evolution of Tillers by treatment
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Table 6. Rate of cane per hectare

Cut: 08/02/17 07/02/18 14/02/19
Age 15.6 12.0 12.2
CcVv R1 R2
Treatment TC/ha Tc/ha/months ANOVA % TC/ha Tc/ha/months ANOVA % TC/ha Tc/ha/months ANOVA %
Witness witness witness
TO-M1 7715 55 B 3% 85.8 6.45 A 4% 86.13 7.04 A 3%
TO-M2 73.15 54 B -1% 83.7 6.11 AB 1% 83.93 6.86 AB 0%
TO 7499 5.3 B 0% 82.7 6.27 A 0% 84.03 6.87 AB 0%
NP-M1 66.46 5.0 B -6% 77.7 5.55 B -5% 77.14 6.31 B -8%
N-M2 73.32 4.9 B -1% 76.9 6.13 AB -1% 78.99 6.46 AB -6%
TestF
Interraction
CV 6% 9% 9%
Average 73.5 81.5 82.1
10.00
8.00 ] IC"I.I" IR1 IR2
o q wi e R1l=First regrowth
£ 600 4977030385 4.0280
2 400 -
2.00 A

TO-M1

T0-M2

TO
Treatments

NP-M1

N-M2

Fig. 8. Evolution of rate of cane per hectare
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Table 7. Sugar yield

Cut 08/02/17 07/02/18 14/02/19
Age 15.6 12.0 12.2
CV R1 R2
Treatment TS/ha Ts/ha/months ANOVA % TS/ha Ts/ha/months ANOVA % TS/ha Ts/ha/months ANOVA %
witness witness witness
TO-M1 10.84 0.89 A 6% 11.1 0.91 A 9% 11.91 0.99 A +2%
TO-M2 9.76 0.67 AB -3% 10.5 0.82 B -5% 11.66 0.95 A -1%
TO 10.24 0.77 AB 0% 10.7 0.87 AB 0% 11.74 0.96 A 0%
NP-M1 8.98 0.62 BC -5% 9.7 0.75 C -12% 10.45 0.85 B -11%
N-M2 8.8 0.56 C -9% 10.6 0.86 AB -1% 10.77 0.88 AB -8%
Test F NS
Interraction
CV 8% 8% 9%
Average 10.06 10.1 11.26
1.00 uCV mR1 mR2
0.80
g 0.60
L
9 0.40
0.20

TO-M1

TO-M2

TO

Treatments

NP-M1

Fig. 9. Evolution of sugar yield
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Table 8. Extracted sugar

Cut 08/02/17 07/02/18 14/02/19
Age 15.6 12.0 12.2
CcVv R1 R2
Treatment SE%C %witness SE%C ANOVA % witness SE%C ANOVA % witness
TO-M1 13.0 A 5% 14.05 A 3% 14.53 A +3%
TO-M2 12.6 A 2% 13.36 B -2% 13.90 A -1%
TO 12.4 A 0% 13.65 AB 0% 13.98 A 0%
NP-M1 125 A 1% 13.50 AB -1% 13.59 A -3%
N-M2 11.4 B -8% 13.88 AB 2% 13.65 A -2%
Test F
Interraction
CV 6.9 4% 6%
Average 9.7 13.69 13.73
16.00
uCY ®mR1 =mR2
O 14.00
=
w
W
12.00
10.00

TO-M1

TO0-M2

TO
Treatments

NP-M1 N-M2

Fig. 10. Evolution of extracted sugar
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5.8 Extracted Sugar

The percentage of sugar extracted during the
experiment will rise and fall for the TO-M1
treatment from 13.01SE%C in virgin cane to
14.05SE%C in the first regrowth and falls again
to 13.53SE%C in the second regrowth. The
percentage of sugar for the TO treatment goes
from 12.4SE%C in virgin cane, increases in the
first regrowth (13.65SE%C) and continues to
increase until it reaches 13.98SE%C in the
second regrowth. The N-M2 treatment increases
as the experiment progresses. The sugar
percentage for this treatment increases from
11.4SE%C in virgin cane, then increases to
13.88SE%C in the first growth and decreases
slightly (13.65SE%C) in the second growth.
Micaschist dust application showed increases in
extracted sugarcane of 5% and 3% for the TO-M1
treatment. (Table 8, Fig. 10).

6. DISCUSSION

6.1 Micaschist Petrology

Microscopic study shows that the micaschists of
Mbalmayo contain biotite (which releases
magnesium, potassium), muscovite (releases
potassium), orthoclase (releases potassium),
calcite (releases Calcium) and quartz. When
these nutritive elements (Mg, P, and K) are
released into the soil, they promote the rapid
growth of plants [23,24,25,26]. Analyses of the
geochemical data of micaschist powder from
Mbalmayo show some essential macronutrients
for plant nutrition such as K20 (2.39%), MgO
(4.96%), P205 (0.26%), CaO (5.38%), Na20
(2.46%). All this demonstrates that micaschist
powder can be used as a fertilizer to enhance or
regenerate the fertility of the soils, which has
already lost part of its nutrients by leaching

processes. In addition, the use of these
materials, added to soils with different
granulometric ranges, could change their

physical restructuring [27,28] and brings benefits
to the increase of biological activity in the
rhizosphere as well [29].

6.2 Growth Components

There is no significant difference in the result of
growth and diameter for all the treatments in this
study. It seems that quantity and quality of
fertilizer used during the experiment had almost
the same effect on sugarcane growth and
diameter. In this paper, the treatments used
affect the percentages of lifts and tillers. The
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TO-M1 treatment had 3% of voids compared to
the TO (9%) treatment which is the reference
fertilizer. For the population of sugarcane
(Tillers), the crops of treatments N-M2, NP-M1
lost more tillers, respectively 24 and 19 tillers
and the TO-M1 lost less tillers (4 tillers), means
that TO-M1(338 stems) performs very well
during the experiment compared to the TO (297
stems). The same result has been obtained by
Priyono et al. [26] and Crusciol et al. [25] who
used silicate rocks in sugarcane culture.
According to Priyono et al. [26], the percentage
of germinating seed buds was significantly
affected by the application of different fertilizer
package. However, for the same parameters
(Growth, diameter) the TO-M1 treatment is
slightly better than the others. Rock fertilizer
mixed with conventional fertilizer gives very good
results.

The treatment with rock powder (N-M2) shows
more and more considerable evolution towards
the end of the experiment, suggesting that
the elements contained in the rock fertilizer
are progressively released and stay several
years in the soil before being renewed. This
shows that applications of this input to the soil
can be spaced more widely [1], since sail
regeneration occurs over time as the nutrients
from the rocks and the soils react with the
intermediation of the regenerated biota.

The TO treatment is considered as a control
treatment and behaves well but much less than
the combined treatment of rock fertilizer with
conventional fertilizer. These results obtained
corroborate well with those obtained by Leonardo
and Theodoro [30] and Ramos et al. [4].

Leonardos and Theodoro [30] showed the results
of a comparative study on the effects of using
ground meal rock (stonemeal), soluble fertilizers
(NPK) and the mixture of both for the growth of
eucalyptus trees over more than 10 years.
According to the authors, crushed rock + NPK
showed better germination and growth results.
Theodoro and Leonardos [7] suggested that
mixtures of NPK with crushed rocks could
become a transition mechanism from the
conventional model to a more sustainable
production model.

6.3 Sugar Yield
Considering the N-M2 treatment; it is clear that

micaschist powder brings nutritive elements that
plants need for growing. Concerning the rate
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Table 9. Comparative data on the effects of rock powder (N-M2), soluble fertilizers (NPK) and
the mixture of both on the yield (T0-M1)

Treatment 1 2 3
Time(years)
TO-M1 85.8 77.15 86.13
TO 82.7 74.99 84.03
N-M2 76.9 73.32 78.99
TC/Ha
a0
85 TO-M1
TO
70

Fig. 11. Effects of rock powder, soluble fertilizers (NPK) and the mixture of both on the yield

of cane per hectare (Table 9, Fig. 11), N-M2
treatment performs very well during this
study passing from 73.32TC/ha in virgin cane
to 78.99TC/ha in second regrowth. Silverol et
al.,, [31], used rock dust instead of synthetic
fertilization for maize, found that rock dust
treatments provided adequate crop development
results compared to that provided by the
control, but rock dust was inferior to inorganic
fertilization, probably due to higher fertilizer
solubility, thus highlighting the importance of long-
term rock dust use [4].

According to Theodoro et al. [32], maize and
bean crops showed improvements in yield of
approximately 20% in both grain crops and in
tuber yield by approximately 30%. Similarly,
Tarumoto [33] applied basalt rock dust on sugar
cane and found that sugarcane yield improved
by up to 9.2 and 9.1% in the first and second
year respectively. In this work, micaschist dust
application showed increases in sugar yields of
6% in the first year and 9% in the second year
for the TO-M1 treatment.

7. CONCLUSIONS

The main conclusions of this study can be
summarized as follows:

essential
for plant

Micaschist powder contains
macro and micronutrients
nutrition;
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The use of micaschist powder significantly
increases the growth and vyield of
sugarcane;

Among the treatments used in the present
work, TO-M1 has performed very well: it
displays best results in growing parameters
and yield, compared to the control;

It was also noted that the mixture of rock
fertilizer and chemical fertilizer not only
boosts the growth and yield of the plants
but also induces a positive and durable
effect in the soil.

SOSUCAM's historical average agricultural yield
is around 65TC/ha, for sugar yields of about
7TS/ha. In the trial carried out in the present
study, TO-M1 treatment agricultural yield is
86.13TC/ha, for sugar yield of about 11.61TS/ha.

Sosucam produces on average 7TS/ha and
in the present work, 11.61TS/ha were
obtained, corresponding to a significant increase
of 4.61TS/ha. In Cameroon, a ton of sugar is
about 800,000 francs, which means that when
7TS/ha is marketed, Sosucam obtains an
amount of 5,600,000 francs. The marketing of
the 11.61TS/ha obtained in the present work will
give 9,288,000 francs, indicating a gain of
3,688,000 francs for the company

Micaschist powder is suitable to supply
sugarcane requirement and from the second
year of planting, the agrominerals, resulting
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powder, can completely

replace chemical fertilizer. The overall results
indicate that the micaschist powder has a long
duration in soil and its fertilizing effects increase
with time.
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