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ABSTRACT: The present study which focused on insecticide effect on rice (Oryza sativa parain) on
KOMBOKA and NERICA4 varieties within rice Kashusha’sfields, Eastern Democratic Republic of Congo,
which consisted of determining damage caused by rice insect pests phenological differences stages in Kashusha
ecosystem.

A split- plot designcontaining three repetitions, two varieties rice (KOMBOKA and NERICA4) and two
treatments was adopted. Insecticide treatments were carried out between 6:30 a.m. and 8:30 a.m. on stages
different at 65™, 90" and 120" days after transplantation. The cypermethrin spraying method was applied to
each variety each subplot expect control.

After panicle harvesting, the different productions by variety and treatment led us to estimate the yieldloss due
to insect pests on KOMBOKA and NERICA4 to Kashusha's rice fields. The results obtained proved that the loss
there was more than 85% to rice plants.
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. Introduction

Rice (Oryza Sativaparain) is the staple of more than half of the world's population. Global demand for
rice should go from 676 million tonnes in 2010 to 763 million tonnes in 2030 tonnes [1]. Cultivated rice is from
South and Southeast Asia, it belongs to the Poaceae family. There are two cultivated species and 21 wild species
of the genus Oryza. Oryza Sativa is cultivated rice in Asia and all over the world [2].

In the Democratic Republic of Congo (DRC), rice is the second most consumed cereal after corn. The
estimated consumption of white rice varies from 7 kg to 19.5 kg/person/year [3-4]. Rice is struck by multiple
constraints, in particular certain pathologies and pest insects [1].

In the sense of controlling insects of pests on rice cultivation, several protection methods can be used,
among which we have: culture, biological, genetic, physical, integrated and chemical fight [5].

Damages caused by roders of stems are a threat to rice production, drill damage, in particular dead
hearts and white panicles constitute a major loss [6- 7-8].

The main damage is observed by fruit perforations and the fall of flowers [10]. In rice lockers, insects
sew a large loss evaluated at more than 80% yield on rice culture [9-7-10]. The use of insecticides is a good
method of managing rice plants in rice lockers [1- 11]
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Il.  Materials and methods
2.1. Location
The ecological conditions during the test were determined by the GPS and the thermometer, thus, the altitude
was 1535 m, a latitude of 2 ° 19 "55 'and a longitude of 28 © 48" 7' with average temperatures 16 and 20 ° C.
The plots had a soil holding water not containing trees and pebbles.

2.2. Equipment

This study, biological materials were the rice plants of two varieties (KOMBOKA and NERICA4) in place in
Kashusha lockers in Kabare territory in South Kivu.

During the delimitation of blocks, the machetes was used to cut and cut the picking stakes. A decameter of 100
meters in length to us to determine the dimensions of the experimental space of each plot and variety. The board
labels were used to identify the blocks, treatment and names of each variety.

The houes were our equipment to plow, plan rice lockers and the formation of the diguettes.

The chevron to levol the rice lockers at the same levels for good water management and allow good adhesion of
the seedlings in their poquets according to ficels to orient the lines during transplanting.

The markers used to mention the processing codes, plots and blocks on the labels.

Insecticide (cypermethrin) contained in a back sprayer with the capacity of 20 liters to control insect pests of
rice according to their phenological phases, hence the 10cc syringe had the role of quantifying the product
(cypermethrin) to mix In water to obtain a solution to be sprayed at rice plants.

During the harvest, the expensive helped to harvest the panicles of the rice according to the size of the plant
carrying them before in the package in the bag to transport them to the deposit, they were dried on the bush for 6
hours of time for 4 days on solar rays For its detachment by 120cm sticks/sticks. To separate the rice balls from
the paddy rice; The vans intervened to valor the rice grains, wrap them in the bags containing the duplicating
paper stretches to contain the raw data of each variety and processing then weighed with the precision balance to
estimate the loss of the yield. All bags containing Paddy rice were tied up by the strings and kept at the deposit
for the next search.

2.3. Experimental disign

Simmitted by the decameter, an experimental device in Split-Plot, it consisted in the allocation of
treatments to experimental units by reasoned randomization.

The experimental system consisted of three (3) blocks divided into elementary plots of 10x10m. Each
block had two types of treatments (insecticide and witness) were applied on two varieties of rice (KOMBOKA
and NERICA4) with three repetitions (4 X 3 -block treatments which give 12 plots). The elementary plots were
separated from the 2 m alleys and the blocks were by the 4 m alleys.

The plots had a soil holding water not containing trees and pebbles.

The preparation of the nurseries began with mowing, plowing and delimited. 2 bedseeds of 1 meter
width x 4 lengths were installed hence each variety occupied 1m x 4m. The Germition plantled was installed on
January 26 until February 15, 2021.

The plowing was made by the hoe, the leveling by the chevron 10 cm thick and 3 meters in length and
supported by three people to level rice cassies.

Seeds two varieties: NERICA4 and KOMBOKA were soaked in fresh water for 48 hours to stimulate
germination. The stay of seedlings in nursery was 21 days for transplanting.

The transplanting was done in the plots of 100m to the differences of 25 C m x 25Cmentre the lines
and on the lines /picquets (25 cm x 25 cm) for each variety and 50 cm of separation between the two varieties
/under 2 plant plot per poquet.

The irrigation mode was surface irrigation or water is brought to crops in plots by controlled irrigation
channels. The water levol was 10cm high upon transplantation, quantified to 5 cm to floweringand turn off to
grainshardening.

2.4. Phytosanitary treatment

Phytosanitary treatment began 65™, 90 and 120" days after sowing (Talling, Epiaison/Flowering and Maturity)
for an insecticide known in the name of cypermethrin. 10cc cypermethrin were defined quantitywithin 20 liters
of water in a sprayer on the back for each 100m (10m?) depending on these different phenological stages.

2.5. Weeding

The first weeding was made by hand 1 month after transplanting and the second at 60" days.

2.6. Harvest

The rice was harvested when grainshave 100% upper part of the panicles changed green color in yellow-pale.
The harvested panicles have been dried, beaten, valid, weighed, wrapped and classified by variety. Each useful
plot of 9m/9m has been harvested to estimate theyield loss.
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It was carried out by cutting the tufts about 50 cm for NERIKA4 and 90 for KOMBOKA compared to its collar.
The harvested panicles were brought to the deposit for:
drying ; The harvested panicles were exposed to the solar department for 4 days for its slaughter;
Slaughter; The panicles were shot down on the bush by means of 120 cm sticks for them,
Vanning; Paddy rice were valued by vans to separate other particles, wrapped in bags to estimate the yield of
each plot/treatment to determine theyield loss by precision balance,
The precision balance allowed us to specify the so-called loss of pest insects in the Kashusha rice lockers.
Estimate yield loss.

The yieldloss linked to pest insects for the treated and untreated plots was obtained by the following formula:

average yield T1— average yield T2 x 100,
P = 1)

average yield T1

Legend
T1 = treated plot

T2 = untreated plot (witness)

P = loss of yield.
2. 7. Statistical data analysis
The data were encoded by Microsoft Excel 2010. The results linked to the various average productions by
processing were subject to the Chi squareindependence tests among two variables and adequacy, multiple
component analysis (ACM) and factory analysis Mixed data (AFDM) at 0.05 threshold thanks to R version 10
software.

1. RESULTS AND DISCUSSION
To estimate the damage due to insect pests, the results related to the average yield are recorded in Table 1
below.
3.1. Evaluation lossesyield
Table 1 below presents the average yields obtained on the two varieties of rice in the witness plots and the plots
treated with cypermethrin.

Table 1. Average yield by treatment

J Replication yield (Kg/ha)
KOMBOKA-1 KOMBOKA -2 NERICA4-1 NERICA4- 2

1
4360,2 348,90 3192 352,1

2
4162,8 334,19 34092 349

3
4156 345,2 347045 3339

Mean
4226,333 339,695 3357,216 345
Losses yield
91,96 89,7
Legend

-KOMBOKA-1: KOMBOKA variety treated with insecticide (Cypermethrin),
-KOMBOKA-2: control variety,

-NERICA-1: NERICA4 variety treated with insecticide (Cypermethrin),
-NERICA-2: NERICAA4 control Variety.

The results recorded in Table 1 above show the superiority of yields for the plots dealt with in all
blocks compared to those untreated with the insecticide. Indeed, yield losses following pest insects were raised
to the KOMBAOKA variety (91.96%) against 89.7% ofloss with NERICA4 variety.

Overall yield losses to these two varieties were very high >85%. This situation was explained by the
damage of pest insects on the two varieties when no insecticide application was not made. The Chi square test
with 95% confidence threshold confirmed that both varieties were attacked with the same percentages. To
estimate the loss of yield, we took into account the total average of insecticide treatment (T1) minus the average
of the witness plot (T2) x 100 on total average of the treated plot (T1). We note that all treated plots have
produced more than untreated plots (witness). We estimated approximately (91.96%) for KOMBOKA and
89.7% case of NERICA4 of the loss linked to pest insects before moving on to statistical analyzes to allow us to
make the decision by the Chi square of adequacy.
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3.2. The variance between treatments and varieties
Table 5. The yieldLoss

Chi square df p-value Signification
Yield loss (%)
KOMBOKA NERICA4
91,96 89,7 | 0028116 1 0,8668 NS
Legend

-KOMBOKA-1: KOMBOKA variety treated with insecticide (Cypermethrin),
-KOMBOKA-2: Control variety,

-NERICA-1: NERICAA4 variety treated with insecticide (Cypermethrin),
-NERICA-2: NERICAA4 control Variety.

With regard to the value of Chi square (0.028116) to the DF (1) and P-Value (0.8668), on the threshold of
0.05% the variety KOMBOKA and the NERICA4 variety are attacked in the same way.

3.3. Yield analysis and interpretation
The figure below shows that the yield average of the KOMBOKA-1 variety is 4226.333kg/ha, from
KOMBOKA-2 of 339.695 kg/ha, from NERICA4-1 of 3357.216kg/ha and NERICA4-2 345 kg/ha (Figure 9).
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IV.  Discussion

We have observed that the damage caused by pest insects was enormous in our rice lockers, we
observed different damage caused by certain rod forest insects which were present in the form of larva in the
interior of the leafy sheaths. The larva fed on leaf sheaths. They dig inside the stems to eat with the whole stem
starting with the apical rod which announced the total damage. The witness plots were more attacked than the
plots treated with the Tallage, the Epiaison/Flowering and Maturity. The damage caused by pest insects was
enormous (90%) in rice lockers. The damage caused by Dipteres and Lepidoptera impact phases whose
vegetative phase (dead hearts and galls), the reproductive phase (white panicles) [12]. So, this result
corroborates with information testifying that there is Many pest insects which seriously damage rice cultivation
up to a loss of yield between 80%- 90% [9- 13- 14- 15].

Also, it was found that the plots treated with cypermethrin gave a high yield that the witness plots
(untreated to cypermethrin). Our results are similar to those [16-14 -17-18] which report that the treatment is
carried out in the third week for the reduction of dynamics of pest insects and that without chemical treatment,
production drops because of insects Pests for rice farmers and other plants.

All the plots treated with cypermethrin have produced more than untreated plots. A loss of 91.96% was
recorded on the KOMBOKA variety and a loss of 89.7% on the NERICA4 variety. Cypermethrin had a positive
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impact for the production of these two varieties. These results are similar to the results of [19-20] which
emphasize that the effectiveness of fungicides is a good method of fighting for agricultural income which would
be a good method of controlling the dynamics of pests of rice culture.

V.  Conclusion

Our study which focuses on the insecticide effect (Cypermethrin) on the damage associated with insects
pests of rice/case of the KOMBOKA and NERICA4 \varieties in the rice lockers of
Kashusha/Kabare/Democratic Republic of Congo, had the objective of evaluate the yield losses linked to the
damage caused by rice pest insects. To carry out this work, we used the phytosanitary treatment method at the
insecticide (Cypermethrin) from 65™ days after sowing (Talling), 90™ days and maturity (120™ days). 10cc were
the dose defined in 20 liters of water in a sprayer for each 100m (10m?) according to their phenological phases.
The data obtained made it possible to note that the efficiency losses associated with the damage caused by the
pest insects on rice are evaluated at maturity (harvest) at (91.96%) for KOMBOKA and 89.7% for the
NERICA4 variety.

Overall yield losses to these two varieties were very high >85%. This situation was explained by the
damage of pest insects on the two varieties when no insecticide application was not made. The Chi squaretest
with 95% confidence threshold confirmed that both varieties were attacked in the same percentage. We suggest
that the insecticide application is carried out to reduce the damage related to pest insects and maximize
production.
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