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ABSTRACT

Aims: To contribute to improving the productivity of rainfed rice by amending the soil with a waste
product.

Study Design: The experiment was conducted using a randomized complete block design (RCBD)
with three replicates, each comprising ten treatments.
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Place and Duration of Study: The field trial was conducted in 2018-2019 in Daloa,
Céte d'lvoire.

Methodology: A sandy soil was amended with the waste product “Termisol.” Six doses of Termisol
(29.1tha™ to 175 t ha™) and four controls (zero fertilizer, NPK fertilizer (0.15 t ha™), manure (7 t
ha™), and natural termite mound soil (116.5 t ha™t) were tested. Observations focused on leaf area,
plant height, biomass production, and yield.

Results: The results showed that in the first cycle, the dose of 116.5 t ha™ produced the largest
leaves (56.11+10.48 cm?), the highest plant biomass (21.32+7.75 g), while the dose of 175 t ha!
produced the tallest plants (67.43+1.95 cm) and the dose of 87.30 t ha'! produced the highest fresh
yield (5.71£1.26 t hal). The 175 t ha! dose produced the widest leaves (48.24+1.95 cm?), the
tallest plants (47.60 +4.04 cm), the largest biomass (11.50 + 1.60 g), and the highest yield (4.43 +
0.15t ha®) in the second cycle.

Conclusion: The use of the waste product “Termisol” as a soil amendment to improve soil fertility
could be a viable method for reducing production costs and increasing rice yields. However,
this study needs to be expanded to refine the economically viable application rates for widespread

use.

Keywords: Amendment; waste product; “Termisol”; rice; Daloa; Céte d'Ivoire.

1. INTRODUCTION

Food crop farming in Africa is characterized by
low productivity due to rapid soil nutrient
depletion and the combined effects of poor
agricultural land management, varying climatic
conditions, and population growth (Bationo et al.,
2004; Tumawu et al.,, 2025). In sub-Saharan
Africa, agricultural residues are generally
collected after harvest by farmers for domestic
use or burned in bush fires to create new
pastureland. These actions promote the
irreversible export of soil nutrients, leading to a
disruption in the renewal of soil organic matter.
Furthermore, fallow land is becoming less and
less common due to strong pressure on arable
land caused by growing needs resulting from
population growth (Thomas et al.,, 2011). Thus,
the dominant role played by agriculture in the
economy of Cote d'lvoire forces farmers to resort
to modern agricultural techniques such as
varietal selection and the rational use of
pesticides and chemical fertilizers to improve
yields (Barrett & Sheahan, 2014). While chemical
fertilizers have a rapid beneficial effect on crop
productivity, justifying their use, their misuse
leads to soil degradation through loss of organic
matter and acidification. Furthermore, the cost of
fertilizers makes them almost inaccessible to
small farmers (Gala et al., 2007; Useni et al.,
2012), while the risks of environmental pollution
and water eutrophication pose a threat to
biodiversity and endanger the lives of
populations. As a result, alternative methods of
soil fertility management are being sought.

In addition, various studies report on certain soil
macroinvertebrates such as termites and

earthworms and the use of agricultural residues
to improve soil properties (Guei et al.,, 2020).
Thus, the work of Dosso et al. (2017) highlighted
the contribution of termites to restoring the
fertility of degraded soils by examining their
contribution of nutrients through the on-site
decomposition of residues from a few plant
species, while the work of Soro et al. (2021)
demonstrated the fertilizing capacity of waste
products from artificial termite mounds and their
potential use in rainfed rice cultivation. These
results open up an opportunity to initiate the
formation by termites of a waste product that
retains the characteristics of the natural termite
mound in a semi-controlled environment. The
overall objective of this study is to contribute to
improving rainfed rice productivity by amending
the soil with the waste product “Termisol” from
the digestion of agricultural residues by termites
in an artificial termite mound. The specific
objective is to evaluate the fertilizing capacity of
the waste product in rainfed rice cultivation.

2. MATERIALS AND METHODS
2.1 Location of the Study Site

The work was carried out in Daloa and
Campement Zongo. The first site was used for
the production of the termite waste product
“Termisol” and the second for agronomic testing

(Fig. 1).
2.2 Material
2.2.1 Biological material

The biological material used in this study
consists of rice plants grown from seeds of the
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Fig. 1. Location of the production site and the evaluation test of the termite waste product
“Termisol”

IDSA 10 variety. This is a rainfed rice variety with
a 105-day cycle and an average yield of 2.5t ha
1. It also has good drought tolerance (CNRA,
2016).

2.2.2 Technical equipment

The technical equipment used includes an
electronic scale for weighing, a carpenter's
folding ruler for measuring the height of rice
plants, a pair of scissors used for sampling
plants, tracing paper for evaluating leaf area, an
oven, and aluminum foil for drying samples.

2.2.3 Soil, fertilizers, and soil amendments

The termite waste product “Termisol” is
evaluated for its fertilizing capacity in rainfed rice
cultivation in the presence of three controls:

- Poultry manure (organic fertilizer) is
characterized by nitrogen (N), phosphorus (P),
potassium (K), calcium (Ca), and magnesium
(Mg) contents of 1.40%, 0.45%, 1.72%, 2.44%,
and 0.32%, respectively. As for trace elements,
the copper (Cu), iron (Fe), manganese (Mn), and
zinc (Zn) contents were 5.03 mg kg, 10.11 mg
kg, 5.09 mg kg?', and 7.19 mg kgl
respectively.

- NPK (15-15-15) and urea (46% N);

Termite mound soil characterized by a silty
sandy texture, low in organic matter (1.16%),
slightly acidic with a CEC of 7.2 cmol kg It is a
desaturated soil with a saturation rate (V) of
34.44% and a base sum equal to 2.48 cmol kg

Termisol was obtained through the degradation
of corn residues and the rise of mineral
constituents by termites in an artificial termite
mound. It is characterized by a sandy loam
texture, rich in organic matter (5.86%), slightly
acidic with a CEC of 9.92 cmol kg*. It is a
moderately desaturated soil with a saturation rate
(V) of 74.14% and a base sum of 7.4 cmol kg
(Soro et al., 2021).

2.3 Methods

2.3.1 Agronomic evaluation of the termite
waste product “Termisol”

2.3.1.1 Experimental design

The experimental design is completely
randomized blocks (CRB) with three replicates of
ten (10) treatments each (Fig. 2). The treatments
consist of six (6) doses of “Termisol” and four
controls.
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Fig. 2. Experimental design applied in the field

The doses of “Termisol” applied are calculated
based on the mass of soil contained in one
square meter at a working depth of 22 cm of the
plot to be treated (Soro et al., 2021).

The doses of Termisol used were therefore:

-29.1tha?, or 1% Termisol (T1);
-58.30 t hal, or 2% Termisol (T2);
- 87.30 t hal, or 3% Termisol (T3);
-116.50 t ha', or 4% Termisol (T4);
- 145.50 t ha', or 5% Termisol (T5);
- 175t ha, or 6% Termisol (T6).

The control treatments are:

- ZeroF:
(TO);

- NPK: application of 0.15 t ha™* of NPK (15-15-
15): mineral control (T7);

absolute control without fertilizer

- TermNat: application of 116.50 t ha* of natural
termite mound soil (T8) taken from the trial site
(Boga, 2007);

- Manure: application of chicken manure at a rate
of 7 t ha: organic control (T9).

The treatments were applied once as basal
dressing in cycle 1. During the vegetative phase,
top dressing with urea (46% N) at a rate of 0.07 t
ha* was applied 40 days after sowing (das) on
all plots during both cycles.

The basic plot is rectangular, measuring 1.25 m
long and 1 m wide.

2.3.1.2 Evaluation of leaf area

Leaf area was evaluated at 64 days after sowing
(das) by reproducing 4 leaves per treatment on
tracing paper. The traced image of the leaf was
then cut out and its mass evaluated. This mass
was used to estimate the leaf area, knowing the
mass per unit area of the tracing paper. The leaf
areas were then deduced by correspondence
from the calculated masses (Lepengue et al.,
2012). Leaf area is expressed in square
centimeters (cm?).

2.3.1.3 Evaluation of plant height

Plant height was measured using a carpenter's
folding ruler at 75 days after sowing (das).
This measurement was taken from the
base of the plant at the point where the panicle
was attached to the panicle leaf of the most
vigorous plant in the plot. Height was expressed
in cm.

2.3.1.4 Determination of biomass and root size

Destructive sampling was carried out on two
plants per treatment at 75 das. The selected
plants were carefully pulled up, the roots were
rinsed with water, dried with blotting paper, and
their lengths measured with a folding carpenter's
ruler. Each fresh plant was then weighed and its
root cut at the collar. The fresh roots and fresh
aerial parts were weighed separately and placed
in an oven to dry at 70°C for 48 hours before dry
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weighing. Lengths were expressed in cm and
masses in g.

2.3.1.5 Evaluation of paddy yield

The rice is harvested by bunch at 105 das. The
panicles from the same bunch are then weighed
together. Three panicles per plot are sent to the
laboratory to be dried in an oven at 65°C for 24
hours.

The dry paddy vyield is calculated at 12%
moisture content, using a conversion table to
convert fresh yield to dry yield:

Yield = (harvested mass (kg))/(area (m?)) x k,
where k = (100-H)/(100-h)

Yield = yield in kg m?;

H = moisture content at harvest (%);

h = moisture content of dry grains (12%);

k = conversion factor from wet grain to dry
grain.

2.3.2 Data processing

The data were processed using XLSTAT
software. The normality of the sample
distributions was verified using the Shapiro- Wilk
test and the homogeneity of variances was
verified using Levene's test. If the variable from
which the sample originates follows a normal
distribution and the variances are homogeneous,
an ANOVA is performed; otherwise, the

nonparametric Kruskal-Wallis test is applied. The
analysis of variance was supplemented by the
Newman-Keuls test, which allowed the means to
be ranked using the smallest significant
difference (Pvalues) at a 5% probability
threshold. A principal component analysis (PCA)
was then performed using R software.

3. RESULTS AND DISCUSSION

3.1 Effect of “Termisol” on the growth
and Yield of Rainfed rice Depending
on Treatment

3.1.1 Effect of “Termisol” dose on rice plant

height
No significant differences were observed
between treatments in terms of rice plant

height (Haut), regardless of the crop cycle
(Table 1). However, the average plant height
varied overall between 31.33+2.47 cm (1%
Termisol, cycle 2) and 67.43x1.95 cm (6%
Termisol, cycle 1). Between these two
extreme values, plants in the 3% and 5%
Termisol treatments reached heights of
63.80+£1.50 cm and 64.56+0.62 cm,
respectively, in cycle 1. The plants in the ZeroF
and TermNat treatments were slightly taller than
those in the 1% Termisol treatment, reaching
heights of 32.53+3.62 cm and 34.07+8.52 cm,
respectively, in cycle 2. Overall, the plants were
taller in cycle 1.

Table 1. Variation in the number of leaves, leaf area, and height of rice during the two cycles

Growth parameters

Treatments Surfol (cm?) Haut (cm)

Cycle 1l Cycle 2 Cycle 1 Cycle 2
ZeroF (without fertilizer) 43.05+1.942 25+0.96° 58.46+5.50% 32.53%3.622
1%Termisol (29.1t ha?) 43.14+3.222 29.35+3.49¢¢ 61.03+1.57% 31.33+2.472
2%Termisol (58.30 t ha'l) 50.74+17.76%  35.09+3.073%° 61.11+1.46% 35.08%5.422
3%Termisol (87.30 t ha'l) 53.24+9.362 29.16+4.88%° 63.80+1.50% 39.57+10.392
4%Termisol (116.50 t ha') 56.11+10.48% 33.98+11.62%°¢ 63.62+1.62%  37.73+4.982
5%Termisol (145.50 t ha?) 53.61+14.07%  43.61+3.63%° 64.56+0.62%  38.49+4.772
6%Termisol (175 t hat) 54.16+9.052 48.24+4.782 67.43£1.952 47.60+4.042
NPK (0.15 t ha't) 44.35+2.852 33.88+2.37%¢ 62.70+5.20% 38.57+4.48?
TermNat (116.50 t hat) 46.85+10.352  24.81+0.32°¢ 59.05+6.77% 34.07+8.522
Manure (7 t hal) 43.98+8.95?2 30.46+11.60 62.44+5.99%  43.53+2.802
Ccv 0.1949 0.2603 0.0652 0.1749
P .6217 .0017 .2566 .0559
Effect ns ** ns ns

Averages followed by the same letter in the same column are not significantly different at the 5% threshold for the
Newman-Keuls test; **highly significant difference P = .001; ns: Non-significant difference P > .05; CV:
Coefficient of variation; TermNat: Natural termite mound; ZeroF: Control without fertilizer; Surfol: Leaf area;

Height: Height 75 days after sowing (das).
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3.1.2 Effect of the dose of “Termisol” on leaf
area

The leaf surface area (Surfol) of rice plants
varied significantly in cycle 2 (P = .001) between
treatments (Table 1). It ranged from 24.81+0.32
cm? in the TermNat treatment in cycle 2 to
56.11+10.48 cm? in the 4% Termisol treatment
(cycle 1). The 5%Termisol and 6%Termisol
treatments had leaf areas of 53.61+14.07 cm?
and 54.16+x9.05 cm? respectively in cycle 1,
below that of the 4%Termisol treatment in the
same cycle. The ZeroF and 3% Termisol
treatments had leaf areas slightly larger than that
of the TermNat treatment, which was the
smallest in cycle 2.

3.1.3 Effect of dose on
production in rice

dry biomass

The fertilizer dose had a highly significant effect
(P = .001) on dry matter production in cycle 2
(Table 2).

Above-ground biomass (MsTF) was higher in the
6% Termisol (18.06+5.34 g), 2% Termisol
(19.45+£10.78 g), and 4% Termisol (19.84+7.26
g) treatments in cycle 1. The lowest amounts of
dry matter were recorded in the ZeroF, 1%
Termisol, and TermNat treatments, with values of
2.1740.43 g, 4.1940.96 g, and 5.15+0.98 g,
respectively, in cycle 2. Above-ground dry matter
was more abundant in cycle 1.

Root biomass (MsRac) varied between
0.44+0.03 g (ZeroF, cycle 2) and 1.43+0.46 g
(4% Termisol, cycle 1). Between these two

values, the 6% Termisol (cycle 2) and 2%
Termisol (cycle 1) treatments achieved dry
matter quantities of 1.37+0.24 g and 1.41+0.59 g.
The TermNat and 1% Termisol treatments
showed low biomass values of 0.65+0.15 g and
0.68+0.13 g, respectively, in cycle 2, which were
higher than those of the ZeroF treatment in the
same cycle, but with a highly significant
difference between these three treatments. The
total biomass of the plants (MsPE) evolved
similarly to the biomass of the aerial part (MsTF).
With the exception of the 6% Termisol and NPK
treatments, the proportion of root dry matter
(MsRac) was higher in cycle 1.

3.1.4 Effect of the dose of Termisol on 1000-
grain weight, grain moisture, and yield

The addition of Termisol had a significant
effect (P < .001) on 1000-grain weight
(PMG), relative grain moisture at harvest
(HR(%)), and fresh yield at harvest (Rendfrais) in
the second cycle (Table 3). The PMG varied
overall between 17.84+1.58 g (ZeroF, cycle 2)
and 26.88+3.19 g (4% Termisol, cycle 2). Thus,
the highest PMGs were obtained with the 4%,
5%, and 2% Termisol treatments, with
26.88+3.19 g (cycle 2); 26.22+5.31 g (cycle 2)
and 25.74+0.76 g (cycle 1), respectively. The
moisture content of the grain at harvest varied
significantly (P < .001) between treatments in
cycle 2 only. The ZeroF treatment (cycle 2) had
the highest grain moisture content at harvest,
23.45+0.92%, and the 4% Termisol treatment
had the lowest moisture content in cycle 1,
15.31+1.04%.

Table 2. Variation in rice biomass during two crop cycles according to fertilizer dose

Growth parameters

Treatments MsPE (g) MsTF (9) MsRac (g)

Cycle 1 Cycle 2 Cycle 1 Cycle 2 Cycle 1 Cycle 2
ZeroF 14.69+2.252  2.63+0.41° 13.45+2.172  2.17+0.43¢ 1.18+0.08% 0.44+0.03°
1%Termisol 14.7+2.902 4.89+1.08%°  13.39+2.83%  4.19+0.96%  1.24+0.07* 0.68+0.13°
2%Termisol 20.94+11.40% 6.18+1.64%®  19.45+10.78% 5.44+1.52b%%¢ 1.41+0.59% 0.75+0.12°
3%Termisol 16.02+0.83%  9.01+2.52%  14,72+0.78%  8.06+2.33%°  1.25+0.082 0.94+0.192°
4%Termisol 21.32+7.75*  8.97+3.12%  19.8447.26%  7.99+2.95%°  1.43+0.46% 0.99+0.19%°
5%Termisol 15.55+2.982  9.89+3.212 14.33+2.802 8.91+3.072®  1.18+0.22% 0.98+0.15%"
6%Termisol 19.34+5.452 11.50+£1.60% 18.06+5.342 10.15+£1.472  1.26+0.18% 1.37£0.242
NPK 14.52+0.872  7.86+2.41%°  13.62+0.66%  6.92+2.213°d (.88+0.22% 0.92+0.26%
TermNat 14.07+1.392  5.81+1.16% 13.14+1.332  5.15+0.98%%  0.95+0.20% 0.65+0.15°
Manure 14.89+2.142  7.39+3.84%°  13.80+2.03* 6.55+3.512°d 1,05+0.21* 0.84+0.32°
Ccv 0.2937 0.4224 0.3004 0.4385 0.2430 0.3336
P .5098 .0069 5144 .0084 .3553 .0017
Effect ns ** ns ** ns *x

Averages followed by the same letter in the same column are not significantly different at the 5% threshold for the
Newman-Keuls test; * significant difference P =.05; **: highly significant difference P =.001; ns: non-significant
difference P > .05; CV: Coefficient of variation;
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Production parameters

Treatments PMG (g) HR(%) Rendfrais (t ha')
Cycle 1 Cycle 2 Cycle 1 Cycle 2 Cycle 1 Cycle 2
ZéroF 24.29+2.922 17.84+1.58°¢ 16.39+0.412 23.45+0.922 3.77+0.412 2.29+0.45
1%Termisol 24.76+0.722 21.05+3.10°¢ 16.05+0.682 22.05+1.282 5.16+0.142 2.96+0.419%f
2%Termisol 25.74+0.762 19.08+1.39¢ 15.92+0.592 21.8+1.372 5.64+1.422 2.95+0.549%f
3%Termisol 25.57+2.642 21.48+0.51b° 16.18+1.012 22.3310.492 5.71+1.262 3.15+0.63¢c®
4%Termisol 24.60+2.082 26.88+3.192 15.31+1.042 18.11+1.84° 4.76+0.382 4.08+0.54%°
5%Termisol 24.28+3.542 26.22+5.312 15.66+1.312 19.28+1.80° 4.67+0.292 3.96+0.453%¢
6%Termisol 22.9442.452 25.56+2.09%° 16.48+0.53? 19.28+1.08° 4.86+0.932 4.43+0.152
NPK 25.85+0.732 19.71+1.16° 16.87+1.302 23.28+1.272 4.07+0.632 3.48+0.29°c
TermNat 24.32+1.072 18.33+2.27¢ 16.98+0.242 22.98+1.562 5.08+0.622 2.53+0.70°
Manure 25.2442.222 20.70+0.95°¢ 15.33+0.772 22.18+0.88? 3.90+0.452 3.97+0.383°
Ccv 0.0785 0.1748 0.0555 0.0971 0.1917 23.21
P .8542 .0006 2744 .0004 .0696 .0008
Effect ns i ns e ns *rk

Averages followed by the same letter in the same column are not significantly different at the 5% threshold for the Newman-Keuls test; ** P < 0.0001
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Dens: plant density; LgRac: root length; TalTot: total number of tillers per plant; Talfert: number of fertile tillers per
plant.

The fresh yield at harvest of rice was strongly
influenced (P < .001) by treatment during cycle 2
only. The highest fresh yields were obtained with
the 3%, 2%, and 1% Termisol treatments, with
5.71+1.26 t ha™t; 5.64+1.42 t ha!; and 5.16+0.14

t ha™t respectively in cycle 1. The ZeroF,
TermNat and 2% Termisol treatments had the
lowest fresh yields, with values of 2.29+0.45 t ha
1, 253+0.70 t ha'l and 2.95+0.54 t ha?,
respectively, in cycle 2.
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Paddy vyields varied according to the dose of
Termisol in cycle 1 and cycle 2 (Fig. 3). In cycle
1, fresh yields increased gradually with the doses
of Termisol, from 3.77+0.36 t ha™* (ZeroF) to
5.71+1.26 t ha™t (3% Termisol), while dry yields
increased from 3.58+0.32 t ha' (ZeroF) to
5.44+1.18 t ha' (3% Termisol). Beyond these
values, the yield decreased despite the increase
in the Termisol dose. For the second cycle
carried out in 2019, yields were lower than those
obtained in 2018. For this first cycle, the best
yield was obtained on the plot treated with 3%
Termisol.

Fresh and dry yields in cycle 2 fluctuated, with
the best yields obtained on plots treated with 4%
Termisol or more for both fresh and dry yields.

3.2 Relationship Between Growth and
Production Parameters in Rice

The projection in factorial plane 1-2 associates
all growth and production parameters with axis 1
(Fig. 4 A).

The factorial map allows two productivity groups
to be defined that are opposed on axis 1 (Fig. 4
B). Group 1, characterized by low production
levels, includes the treatments Termitiere
naturelle (TermNat), ZéroF, 1%Termisol, NPK,
and Fiente, forming the Fiente - NPK group.
Group 2, comprising treatments based on
Termisol at doses of 2 to 6%, constitutes the
Termisol group, characterized by better
vegetative growth and higher rice productivity.

3.3 Discussion

The results of the study showed that soil
amendment with Termisol improved rice growth
and production parameters. Termisol promoted
good height growth, larger leaf areas, and
greater plant biomass. It also promoted good
yields with reduced grain moisture at harvest.
Thus, despite a slightly lower thousand-grain
weight compared to NPK fertilization, the waste
products from artificial termite mounds achieved
the best yields (Kpangba et al., 2020).

The effect of Termisol on the agronomic
parameters of rice demonstrates its good fertility
potential. Plots treated with Termisol have a
structural advantage in that they remain within
the same pH range favorable to rice (Zingore et
al., 2014). In addition, the organic matter in
Termisol and the presence of clay + silt
contributed to the development of physical and

chemical conditions favorable to good soil
growth and productivity (Drouet, 2010). Organic
matter both nourishes plants by releasing
adsorbed mineral elements and stores these
elements. It forms the basis of soil fertility
and plays a role in soil structure (Some et al.,
2015). These results confirm those of Boga
(2007) and Soro et al. (2021), who observed
improved growth parameters for maize and rice
in the former case and for rainfed rice in the
latter. Mokossesse et al. (2009) showed that
termite mound soil significantly influenced the
growth of Sorghum sp and Crotalaria ochroleuca
in pots, while Kpangba et al. (2020) observed
that termite mound soil significantly influenced
the growth parameters of black nightshade.
Lepage and Duponois (2006) also showed that
Cubitermes termite powder used in gardening
improves tomato fruit production by 150 to 300%.
However, according to these authors, this
influence of Cubitermes termite mound soil is
due to the high nitrogen-rich fulvic acid content of
the nest.

The results of this study show that Macrotermes
termite mound soil, a natural termite mound at
the test site, has little influence on the agronomic
parameters of rice. The results obtained are
similar to the observations made by Boga (2007)
on corn plants. This low influence is thought to
be due to the low colloidal content in natural
termite mound soil. Indeed, termite mound soil is
highly sandy and lacks chemical fertility potential.
However, according to Lin et al., (2024), in
addition to this low mineral content, the
phosphorus contained in Macrotermes termite
mound material is difficult to mineralize and
therefore unavailable to plants. The results
obtained contradict those of Beugré et al. (2020),
who showed that Macrotermes bellicocus termite
mound soil was rich in minerals and organic
matter, but linked its low influence on the
agronomic parameters of cowpea to its high
acidity.

The addition of 4% and 6% Termisol had the
most significant effects on biomass and rice plant
height. The large amount of biomass and large
plant size obtained with these treatments
compared to the other treatments could be
explained by the good organomineral level of
these doses of Termisol. Indeed, these doses
improved the nitrogen and phosphorus content of
the soil. These results corroborate those of
Kpangba et al. (2020), who obtained significant
effects on the vegetative growth and biomass
yield of black nightshade (Solanum nigrum L.)
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plants with the addition of 2 kg, 4 kg, and 6 kg of
termite mound soil. Rice plants require significant

amounts of nutrients, particularly nitrogen,
potassium, and phosphorus, as well as
calcium and magnesium (Du et al, 2022;

Rakotoson et al. 2023). The content of these
elements in the soil determines the growth and
productivity of rice, which explains why rice
grows well with these treatments. Wang et al.
(2024) and Akhtar et al., (2024) reported that the
mineral nitrogen absorbed by the plant was
used for amino acid synthesis and played an
important role in the growth and development of
the vegetative system. Termisol probably
improved the effectiveness of the urea applied
due to its contribution to the texture, organic
matter, and consequently the structure of the
initially sandy soil. In fact, the 0.07 t ha™* dose
applied to the soil during production would have
constituted the mineral supplement to Termisol
for sustainable rice production on this type of
sandy soil.

From cycle 1 to cycle 2, a gradual decrease in
rice plant height and yield was observed in
almost all treatments. This decrease could be
explained by a gradual depletion of minerals in
the soil, due to uptake by the rice plants and
leaching by rainwater during each growing
season. Termisol therefore acts as a slow-
release fertilizer, as most of the nitrogen it
contains is supplied in organic form, and the
mineral forms that can be used by plants are
released gradually (Mokossesse et al., 2012).

The rice was harvested at 105 das with moisture
levels ranging from 15.31% to 16.98% in cycle 1
and from 18.11% to 23.45% in cycle 2. In all
cases, rice harvested from plots treated with
Termisol had the lowest moisture content and
higher vyields. The application of Termisol
therefore provided conditions for earlier
harvesting compared to other treatments.

The paddy vyield in cycle 2 is lower than that in
cycle 1. Furthermore, only the yield in cycle 1
varied according to the law of less-than-
proportional yield supplements, in line with the
work of Soro et al. (2021). This response of rice
to increasing doses of Termisol confirms its
fertility potential. Termite activity in the traps over
a period of three to six days therefore produced a
substance with fertility potential that can be used
in food crop agriculture. Furthermore, the
variation in paddy yield in cycle 2 is not related to
the yield in cycle 1. The differentiated effect
between the yields of cycles 1 and 2 for all

treatments therefore reflects a different and more
significant after-effect of Termisol.

4. CONCLUSION

The results of the effect of “Termisol” on the
agronomic parameters of rice show that different
doses of “Termisol” had a positive influence on
the growth and productivity parameters of rice.
Amendments of 4% and 6% Termisol
resulted in better growth of rice plants and good
yields.

All these results show that Termisol could be a
sustainable  solution  for  improving  soll
fertility.
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