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Abstract

Within the framework of this work, the objective was to evaluate the performance of two hybrid varieties F1 (Thorgal
and Mongal) foreign of tomato (Solanum lycopersicum L), with the use of saw dusts of wood decomposes, cultivated
under shelter with Kisangani. It A was undertaken with an aim of improved the production of tomato with large fruit. The
experimental culture used for the two varieties was a device of the blocks randomized at a rate of 3 repetitions per piece.
The observation on the two hybrids F1 Thorgal and Mongal) carried on some quantitative characters in particular the
average weight of fruits, the compartmental production and the output. For the hybrids F1 (Thorgal and Mongal)
cultivated in the ground enriched by sawdust of wood:
e The average fruit weight was higher with the variety T (92g) and less low with the variety T (78g);
e The compartmental production was higher with the variety M (15 kg) and less low with the variety with the
variety T (8,1 kg) and
e The output was slightly higher than the variety T (3,7 tones/ha) and slightly lower than the variety M (3,1
tones/ha).
For the hybrid variety F1 THORGAL and its witness
e the average weight was slightly high with the pilot variety To (93g) and slightly less less high with the variety T
(929);
e  The compartmental production ranked above the witness To (9,4 kg) and lower than the variety T (8,1 kg) and
e The output was identical to the variety T and its witness To (3, 7 tones/ha).
For the hybrid F1 Mongal cultivated in the ground enriched by saw dusts by wood and its witness
e The weight was higher with the variety M (78 G) and less low with its witness Mo (74 G);
e  The compartmental production was higher with the variety M (15 kg) and less low with its witness Mo (7,9 kg)
and
e The output was slightly higher than the variety M (3,1) and slightly lower than the variety Mo (3 tones/ha).
The results obtained by these two hybrid varieties F1 (Thorgal and Mongal) show that the foreign varieties of tomato had
two forms: form round observed with the variety T and form flattened with the Mr. variety As for the checking of our
assumptions, the variety M is more powerful than the variety T enriched by saw dusts of wood. The influence of saw
dusts of wood for the variety T did not have the impact.
Keywords: Influence, Sawdust, Wood, Growth, Yield, Varieties, F1 Hybrids, Thorgal, Mongal, Foreign, Tomato,
Solanum lycopersicum L.
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INTRODUCTION Tomato cultivation is an advantageous activity for

. . . many rural, urban and peri-urban producers [1-6].
Tomato is one of the most widespread crops in y P P [1-6]

the world. It is a very important source of vitamins and
an important income crop for smallholders and
commercial farmers with medium-sized operations.

In the climatic conditions of the Kisangani
region, the cultivation of exotic tomatoes poses a
number of problems. These problems include poor
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adaptation to the climate, as well as susceptibility to
diseases and pests. For these reasons and those related
to the very limited income of the population, it is
therefore the local varieties of tomato with low quality
yield, but better adapted to the conditions of the
environment, that are grown and sold on the local
market. Despite the difficulties encountered, foreign
varieties are increasingly appreciated by the population
than the local variety. Hence the need to test the
agronomic performance of new commercial varieties.

Lately the large tomatoes observed in the
Kisangani market come from North Kivu Province.
From then on, so-called F1 hybrid varieties appeared
that gradually supplanted the fixed old lineages, they
are obtained from genetically distant homozygotic lines
and the cross-breeding gives the offspring an increased
vigor in the face of a given character, called hybrid
vigor or heterocyst [7-12].

The use of hybridization in agriculture has
increased considerably in recent decades, particularly in
vegetable plants. In 1995, more than 80% of tomato
varieties were from hybrids of older varieties. As early
as the 1970, breeders sought to increase tomato
production yields through crossbreeding between
different varieties [13-16].

In addition to their increased performance,
hybrids are more homogeneous than parent varieties:
plants from the cross-breeding of two pure lines and
selected because of their hybrid vigor will be selected
so much that they will be genetically identical [5, 15-
18]. Indeed, the production of the selected varieties are
influenced by their own genetic potentialities and the
environment, the growing conditions in which these
potentialities materialize, i.e. their genotypes [13, 14,
19]. For tomatoes, there are two main types of crops
[15, 20]. "Field" cultivation is the classic crop that has
no protection from the effects of the climate. "Under-
sheltered" cultivation is a technique that protects plants
through shelter; it requires permanent irrigation. For a
"under-sheltered, full-earth™" crop, the soil is preserved,
whereas in the case of a "sheltered, above ground" crop,
production is either on an inert substrate or without
substrate  (Nutrient Film Technology or NFT,
aeroponics, aquaponics...).

In this type of crop, it is necessary to have
permanent fertilizing irrigation (nutrient solution) [20-
23].

During the rainy season that characterizes the
humid tropical climate, waterlogged soils cannot be
cultivated and rains, by their impact, destroy plants and
fruits while facilitating the development of fungal
diseases in particular. In such a climate, the production
of vegetable crops is therefore limited. However, the
high population density observed in both urban and

peri-urban areas leads to a high demand for vegetables
[20, 24]. To increase vegetable production in these
regions, it is therefore necessary to be able to
circumvent the constraints associated with the high
rainfall of the humid tropical climate.

In this context, sheltering is an interesting
technique: it protects plants from rain and thus allows
production throughout the year [20]. In addition, this
type of cultivation allows the development of above-
ground or hydroponic production and thus removes
certain constraints related to the nature of the soil:
mineral deficiencies, inadequate physical structure,
presence of pathogens [20]. Finally, through better
control of diseases and hydro mineral nutrition,
sheltered cultivation promotes higher yields than field
crops and better-presented fruits and therefore easier to
value. It allows for increased production on smaller
surfaces [20].

The use of shelter also tends to protect plants
from the already very high temperatures recorded in
tropical environments. At the same time, the radiation
that reaches these crops is reduced by the roofing
material, the palm branches; plastic film most of the
time. Indeed, various climate changes with rising higher
temperatures require diversification of agricultural
practices, including sheltered cultivation [20, 25]. The
major consequence of climate change for tropical and
Mediterranean agriculture will be increased risk of
drought. Drought is also the most consequential
constraint faced by most farmers in the world each year
[26-29].

The consequences of drought vary greatly
depending on the intensification of agriculture and
agricultural practices.

Agricultural practices are the first cover of
drought risk. The techniques used are mainly aimed at
strengthening the ability of soils to maintain fertility in
times of drought. The main market garden species that
have an advantage to be grown under shelter all year
round are tomatoes, lettuce, peppers, zucchini, beans
and condiments including onions. To make this facility
profitable, the farmer will have to carry out an intensive
crop under this shelter; this assumes that it will
maintain good soil fertility, whether chemical, physical
or biological [20, 21]. Organic fertilization includes all
organic amendments, organic fertilizers and oregano-
mineral fertilizers, whether natural or synthetic [20, 21].
This allows tomato yield to be improved by organic
fertilizers.

The overall objective is to assess the
performance of two F1 hybrid varieties for sawing from
sheltered wood. The specific objective of this work is
to: Detect the most efficient F1 hybrid variety for the
use of sawdust. The aim of this work is to improve
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tomato production and its interest lies in the recycling
of industrial waste from the primary wood processing
industry (Sawmills), which reduces environmental
pollution. Industrial waste of plant origin (wood
sawdust) poses environmental problems in the industrial
sector of Kisangani. We are committed to making this
industrial plant waste the noble products of agriculture.
This is part of our commitment to promote agriculture
that respects the environment and contributes to the
preservation of the living environment. This work
exploits these industrial plant products to boost
agricultural yields, especially tomatoes.

MATERIELS AND METHODS
VEGETAL MATERIEL

The plant material used consists mainly of two
commercial tomato varieties that are: F1Thorgal and F1
Mongal. These varieties are represented by Figures 1
and 2 below:

Fig-1: F1Thorgal

Fig-2: FIMONGAL

The seeding was carried out in the grounds of
the Faculty of Science under shelter on 2/05/2016, the
shelter was made of palm branches (Elaeis guineensis).
The nursery germinal 2 meters long by 1 meter wide,
containing the foreign hybrid varieties F1 T and M. The
transplant was performed 30 days after sowing
(01/06/2016), at a rate of 16 feet per randomized block.
The space between the plants was 50 cm X
50cm.Interviews were conducted on a regular basis
while carrying out the facts such as: weeding; tutoring
and watering. The number of seeds for each variety was
130.For both varieties, the experimental randomized

block system was adopted due to two seals in the order
of 3 liters of sawdust to amend the soil. The
characterization involved F1 hybrids in 3 repetitions
(blocks) of two treatments each.

Treatments have been defined as follows: T:
Hybrid F1 Thorgal grown in the enriched block of
sawdust; To: hybrid F1Thorgal control grown in the un
enriched block of sawdust; M: FIMongal hybrid grown
in the enriched block of sawdust; Mo: hybrid F1Mongal
control grown in the un enriched block of sawdust; The
2 plots measured 8 meters each and each block had an
area of 4 m? (2m x 2m) and the spreads used were
5x5 M. The walkways between the blocks and the plots
were 0,50 M. The seedlings produced in germination-
nursery were transplanted to the 30th day after seeding
according to the randomized block device. Observations
of the plant set focused on the rate of growth, the
number of flowers and fruits, and the analysis of the
fruit consisting of color, weight, number of seminal
lodges, fruit length and width, total number seeds and
the shape index.

For each fruit, the following observations were made:
e The color of the fruit.
e  The number of seminal lodges.
e The weight of the fruit.
e The height and width of the fruit.
e The total number of seeds, including well-
developed and poorly developed seeds.

The Shape Index (S I) [30]

The color of the fruit was observed with the
naked eye. The weight of the fruit was obtained using
the KERN-branded precision scale. The number of
seminal lodges was counted after the cross-section of
the fruit. The height and width were measured by a
sliding foot. The number of seeds was counted after re-
opening for at least 24 hours in the test tube.

The fruit shape was determined by the shape
index (FDI) obtained by the following relationship:

_fruithieght _

|.F= fruit diameter [30-32]

Thus, the fruits were grouped into three series:
e Round Fruit: : 0,80 < 1.LF< 1,20
e Flattened Fruits: I.F. < 0,8
o Elongated Fruit: : I.F. > 1,20

Parcel production and yield were -calculated by
extrapolation.

STATISTICAL DATA
The data was processed with R.210 software.

The evaluation of F1 hybrids is given by Figure-3
below:
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Fig-3: Evaluation of hybrid varieties F1T and M.

Legend:
T: THORGAL in sawdust;
To: Witness THORGAL;
M: MONGAL in sawdust;
Mo: Witness MONGAL;

RESULTS AND DISCUSIONS

The results of wvarious analyses and
observations made during this work on two hybrid
varieties of tomatoes grown under shelter are
represented in Figure 4 to 31 and Table-1.

ANALYSIS OF SOME QUANTITATIVE
CHARACTERISTICS

Quantitative characters of the hybrid varieties
FITHORGAL and MONGAL.

LEVEE RATE

The lifting rate of the hybrid varieties F1
THORGAL (T) and MONGAL (M) is presented in
Figure-4.

100 - 96
90
80 -
70
60
50
40 -
30
20
10 -
0,

Lifting rate in %

72

Varieties

Fig-4: The lifting rate of the hybrid varieties F1 THORGAL and MONGAL
Legend: M - hybrid variety F1 MONGAL and T - hybrid variety FITHORGAL

Figure-6 shows that the lifting percentage
ranged from 72% to 96%. The T variety grown in soil
enriched with sawdust had the highest survey rate. This
discrepancy between the two varieties under
experimentation is due to genotypes.

Compared to the results of Bokolo [22], which
observed the germination rate for the Marmande variety
of 11.5%. This difference is believed to be due to the
cultivars used and the conditions of experimentation.
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Also comparing our results with those of
Lokonga and Kamara [34], which found the survey rate
of 70% for the THORGAL variety and 97.6% for the
MONGAL variety, grown in the soil of pig manure.
Small differences can be attributed to the culture
medium.

Medium Plant Size
The medium size of hybrid varieties F1 T and
M is presented in Figure-5.

127,7 143
£ 100 -
(8]
£
2 50
N
0
T M
Vareties

Fig-5: Medium size of the hybrid varieties F1 T and M

It shows in Figure-5 that the medium size of
the hybrid M variety is higher (143 cm) than the T
variety (127.7 cm). The statistical test of student carried
out by the R.210 software shows that there is no
significant difference between the hybrid varieties F1 T
and M (p - value = 0,34 > 0,05).

Comparing our results with those of Lokonga
and Kamara [34], which found for the variety M
(127.83 cm) and T (129.83 cm respectively), this
difference is explained by environmental conditions.

Average number of flowers per plant
The average number of flowers per plant of the
hybrid varieties F1 T and M is illustrated in Figure-6.

45 -
40 -+
35 A
30 A
25 A

39

15
10

Average number of flowers per
plant

46

Varieties

Fig-6: Average number of flowers of hybrid varieties F1 T and M

It is shown in Figure 6 that the average flower
production ranged from 39 to 46 flowers. The M variety
produced more (46 flowers) than the T variety (39
flowers). These average numerical values subjected to
the static student test do not reveal a significant
difference between the two varieties (p-value = 0, 12 >
0, 05)

Comparing our results with those of Lokonga
and Kamara [34], which worked on the same varieties

but grown in soil enriched with pig manure. He
observed for the T variety (31.66 flowers) and for the M
variety (27.91 flowers). It is clear that our values are
higher. The discrepancy between these results could be
explained by the conditions of the environment.

Average number of fruits per plant
The average number of fruits of hybrid
varieties F1 T and M is presented in Figure-7.
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Fig-7: Average fruit number per plant of hybrids T and M

Figure-7 shows that the number of fruits varied
on average from 6 to 12. The M variety has knotted
more fruit (12) than the T variety (6). The statistical test
of the student applied to these results shows that there is
no significant difference (p-value= 0, 21 > 0.05).

Referring to the results of Lokonga and
Kamara [34], we note that the T variety grown in the

soil of pig manure is lower (4.58 fruits). This difference
may be to the growing conditions.

Average fruit weight
The average fruit weight of the hybrid varieties
F1 T and M is presented in Figure-8.

o]
o

Average fruits weight

92
60 -
40 -
20 -
o0 -
T

78,4
M

Varieties

Fig-8: Average fruit weight of F1 T and M hybrids

Figure-8 shows that the weight of the F1 T
hybrid variety is higher (92g) compared to the M
variety (78.49). The statistical student test applied to
these results does not show a difference.

The statistical test of the student applied to
these results does not show a significant difference (p -
value = 0,72 > 0,05). Compared to the results of
Lokonga and Kamara [34], which found for the M

variety grown in pig manure-like soil (79.92g), this
value is slightly higher. The fruit weight of the T
variety grown in soil enriched with pig manure (82.53)
is lower. This difference is related to the growing
conditions.

Average number of lodge per fruit
The average number of hybrid F1 T and M
varieties is illustrated in Figure-9.
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Average number of lodge
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Fig-9: Average number of F1 T and M hybrid hybrids

Figure-9 shows that the number of boxes of the
T variety is the same as the M variety (6 lodges).
Comparing our results to those of Lokonga [16], which
found for the hybrid variety F1 group XI the average
number of lodges (2.23 lodges). Our hybrid varieties
contain more lodges. This difference can be explained

by the varieties used and probably by the growing
conditions.

Shape Index
The analysis of the form index is illustrated in
Figure-10 below:

average shape index

0.88
0.8 -
0.6 -
0.4 -
0.2 -
0
T

0.78
M

Varieties

Fig-10: Fruit Shape Index of hybrid varieties F1 T and M

Figure-10 shows that the form index ranged
from 0.78 to 0.88. And shows that the fruits of the M
variety are flattened and those of T are round. These
results are consistent with normal values ranging from
0.8 to 1.20 for the round form; lower than (0.8) for the

flattened shape and greater than (1.20) for an elongated
shape.

Number of well-formed seeds
The number of well-formed seeds of hybrid F1
varieties is presented in Figure-11.

140 -
120
100 -~
80 -
60 -
40 4
20 -

115

Number of well-formed seeds

Varieties

Fig-11: Average number of well-formed seeds of hybrid varieties F1 T and M
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Figure-11 shows that the average number of
well-formed seeds has been observed in the M variety
(115 seeds). On the other hand, the T variety developed
fewer seeds (86 seeds).

Compared to the results of Bokolo [33], which
obtained the average well-formed seeds of 35.6 seeds,

this value is lower than our values. This difference can
be attributed to the genotypes of the varieties used and
the conditions of experimentation.

Parcel Production
The parcel production of hybrid varieties F1 T
and M is presented in Figure-12.

20 A
2
= 15,1
z 15 -
°
L=
[5)
3 10 8,8
o
[=5
3 2 .
e
[\
[+ % 0 a

T M
Varieties

Fig-12: Parcel production (in kg)

The observation of Figure-12 reveals that
parcel production was higher in the T variety (15.1kg)
and lower in the M variety (8.8 kg). Comparing our
results to those of Lokonga [16], which obtained for the
variety F6/G10 (4.5 Kg) group XIV and for F6/G14
(6.1kg) group XIV. Our results are superior. These
differences can be explained on the one hand by the

genotypes of the varieties and, on the other hand, by the
conditions of the environments.

Fruit yield
The yield of fruits of hybrid varieties T and M
is illustrated in Figure-13.

wu
1

T/ha yield
= NN
S -]

[ary
[ -
I I

o

37.2

Varieties

Fig-13: Fruit yield of hybrid varieties F1 T and M
Legend: ha - hectare, t - tons.

Figure-13 shows that the yield ranged from
21.6 to 37.2 tonnes. The M variety yielded a higher
yield (37.2t/ha) compared to T (21.6t/ha). Comparing
our results to those of Lokonga and Kamara [34] who
have found for the M variety (15.11 t/ha) and the T
variety (14.61t/ha). This shows that the M variety
grown in soil enriched with sawdust is superior to the
same variety grown in soil enriched with pig manure.
As for the T variety grown in soil enriched with pig
manure, is lower than the same variety grown in soil

enriched with sawdust. This discrepancy can be
attributed to environmental conditions.

Quantitatives  characters of the  variety
FITHORGAL (T) and ITS WITNESS (To)

Average size of plants the average size of
plants of the hybrid variety F1 THORGAL cultivated in
the soil enriched with sawdust (T) and not enriched
(To) be presented in Figure-14.
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Fig-14: Average size of hybrid variety F1, T and To
Legend: T = THORGAL and To = witness THORGAL,;

It appears from this Figure-14 that the average
size of plant is identical (128 cm) in the two conditions.
The statistical test of student of hybrid variety F1 T and
its control To, shows that there is no significant
difference (p - value = 0.96> 0.05). Compared to the
results of Lokonga [16], who found for the hybrid
variety F1 of group Xl (128.26 cm). This slight

difference is related to the genotypes and the conditions
of the culture medium.

Average number of flowers per plant

The number of flowers of the hybrid variety F1
THORGAL cultivated in the soil enriched with sawdust
(T) and unenriched (To) is presented in Figure-15.

60 -
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40 -
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Fig-15: The number of flowers per plant of the hybrid variety F1 T and the control To

It appears from this Figure-15 that the average
number of flowers varied from 39 to 58 flowers. The
witness developed more flowers than the variety grown
in the enriched soil. The student test carried out by
software R. 2.10 showed that there is no significant
difference (p - value = 0.07> 0.05). By comparing our
results to those of Lokonga [16], who found for the

hybrid variety F1 of group XI (55.8 flowers). This value
is greater than the variety F1 T and is less than its
control. This difference is due to genotypes and
environmental conditions.

Number of fruits per plant the number of T and
to hybrid variety fruits is shown in Figure-16.

O B N W R U N
1

Number of fruits per plant

6,2

To
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Fig-16: Numbers of fruits of the hybrid variety T and To
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From the examination of this Figure-16, it
emerges that the control variety To is slightly higher
(6.2 fruits) than the variety T cultivated in the soil
enriched with sawdust (6). The student test performed
by software R. 2.10 showed that there is no significant
difference (p-value = 0.72> 0.05). By comparing our
results to those of Lokonga [16], who found for the
hybrid variety F1 (15.5 fruits) of group XII. Our values

are lower. This performance can be explained, on the
one hand, by the genotypes of the varieties studied and,
on the other hand, by the environment.

Average fruit weight per plant
The average weight of the fruit of the hybrid
variety T and To is illustrated in Figure-17.
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Fig-17: Average weight of hybrid variety F1T and To

It appears from this Figure-17 that the average
fruit weight is slightly higher in the control To (93g)
than T in enriched medium (92g). The student test
applied to these data shows that there is no significant
difference (p-value = 0.91 >0.05).

By comparing these results to those of
Lokonga [16], who obtained the average weight of

hybrid variety F1 (32.13) from group XI. This value is
lower than our results. These differences in weight
could be due to environmental conditions, cultural
practices and the varieties used.

Average number of lodges per plant
The number of lodges per hybrid variety plants
F1 T and To is given in Figure-18.

Average number of per plant
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1 -
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Fig-18: average number of lodges per fruit of the hybrid varieties F1 T and To

It appears from this Figure-18 that the variety
T presented (6 boxes) and control To (5 boxes). By
comparing our results to those of [16] the number of
lodges of the hybrid variety F1 (3.17) of group X. This
value is lower than our results. These differences are
explained by genotype and cultural conditions.

Shape Index
The T and To hybrid variety fruit shape index
is shown in Figure-19.
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Fig-19: shape indices of hybrid varieties T and To
From the examination of this Figure-19, it Average number of well-formed seeds
emerges that all the fruits are round in the same variety The average number of well-formed grains of
under the two conditions. the hybrid variety F1 T and To is illustrated in Figure-
20.
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Fig-20: The average number of well-formed grains of hybrid variety F1 T and To

It can be seen from this figure 20 that the

number of well-formed seeds varied from 66 to 86 Plot Production
seeds. By comparing our results to those of Bokolo The plot production of hybrid variety F1 T and
[33], who found 56.8 seeds in the variety To is shown in Figure-21.

MARMANDE. This number is lower. This difference
may be due to genotypes and environmental conditions.

10 4 9.4

8.1
8

Plot production in kg

Variety

Fig-21: Plot production of hybrid variety F1 T and To
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The observation in Figure-21 shows that the
plot production is higher in the control (9.4 kg) and less
in the same variety cultivated in the soil enriched with
sawdust (8.1 kg). Referring to the results of Lokonga
[16], who found for the hybrid variety F6 / G10 (4.5 kg)
of group XIV. This result is lower than our results. This

difference may be due to genotypes and environmental
conditions.

Yield
The fruit yield of the hybrid variety F1 T and
its control To is illustrated in Fig-22.
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Fig-22: Yield of F1 T hybrid and To control fruit

The observation in Figure-22 shows that the
yield of the control variety To is higher (37.2 t / ha)
compared to the variety T cultivated in soil enriched
with sawdust (21.6t / ha). By comparing our results
with those of Lokonga and Kamara [34], who found for
the hybrid control F1 variety To (14.72t / ha) and T
grown in pig manure (14.61t / ha) lower than the
cultivated T variety in the soil enriched with sawdust

and its witness. These differences are explained by
environmental conditions.

Quantitative characters of the variety FIMONGAL
(M) AND ITS WITNESS (MB)
Average size per plant

The average size of the hybrid variety F1 M
and Mo is shown in Figure-23.
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Fig-23: The average size of the F1M hybrid variety and of the witness Mo
Legend: M = MONGAL and Mo = witness

It appears from Fig-23 that the average size of
the hybrid variety F1 M and its control Mo varied from
119 to 143 cm. The MONGAL F1 variety cultivated in
soil enriched with sawdust presented the largest size
than the control. However, the student statistical test
shows that there is no significant difference (p - value =
0.03 <0.05). By comparing our results with those of
Lokonga [16], who obtained for the hybrid variety F1 of
group XIV (89.6 cm). This shows that the variety M

cultivated in the soil enriched with sawdust and its
witness is superior. This difference is due to genotypes
and environmental conditions.

Average number of flowers per plant

The average number of flowers per plant of the
hybrid variety F1 (M) and its control (Mo) is marked in
Figure-24.
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Fig-24: Average number of flowers per plant of hybrid variety F1 M and witness Mo

It can be seen from this Figure-24 that the
average number of flowers per plant of the hybrid
variety F1 varied from 31 to 46 flowers under the two
culture conditions. The applied student statistical test
shows that there is no significant difference (p — value =
0.12> 0.05). By comparing our results to those of
Lokonga [16] who found for the hybrid variety F1
(45.9) group X. This shows that this result is greater

than the control M and is less than the variety M
cultivated in the soil amended with sawdust. This
difference may be due to genotypes and cultural
conditions.

Average number of fruits per plant
The number of fruit of plants of hybrid variety
F1 M and Mo is illustrated in Figure-25.
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Fig-25: Average number of fruit of plants of hybrid variety F1 M and Mo

It appears from this figure 25 that the average
number of fruit was higher in the variety M cultivated
in the soil enriched with sawdust (12 fruits) than in its
control (7 fruits). The student's test shows that there is
no significant difference (p-value = 0.21 >0.05).

By comparing with the results of Bokokolo
[33], which found in the variety Marmande (9.6 fruits).

This number is less than the variety M and is greater
than the same variety considered as control Mo. These
differences are due to genotypes and environmental
conditions.

Average fruit weight per plant
The average fruit weight for the hybrid variety
F1 M and its control (Mo) is illustrated in Figure-26.
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Fig-26: Average weight of fruit for the hybrid variety F1 M and of witness Mo
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It appears from this figure 26 that the variety
M cultivated in the enriched soil produced heavier fruits
(78 g) than its control Mo (74 g). These average
numerical values tested by the student statistical test
indicate that there is no significant difference (p - value
= 0.72> 0.05%). In relation to the results of Lokonga
[16], which found in fruits of the hybrid variety F1

(15.23 g) of group XI. This average weight is less than
variety M in both conditions. This difference is due to
the cultural conditions and the varieties used.

Average number of lodges per fruit
The number of lodges of hybrid variety F1 M
and of control Mo is presented in Fig-27.

Average number of lodges
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Fig-27: The number of lodges of hybrid varieties F1 M and Mo

It appears from this figure 27 that the number
of lodges of the variety M and of control Mo are
identical (6 lodges). These results are different from
those of Lokonga [16], who found group XIII for the
hybrid variety F1 (2.2 lodges). These differences can be

explained by the environmental conditions and the
genotypes of the varieties used.

Shape Index
The F1M hybrid variety and Mo control fruit
shape index is shown in Figure-28.

0.78
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Fig-28: The shape index of the hybrid variety F1 M and M

It appears from this Figure-28 that the shape
index varied from 0.75 to 0.78. Which shows the fruits
are flattened.

These results agree with the normal value of
the shape index less than 0.8 for the flattened fruits
Dossou et al., [30].

Number of well-formed seeds per fruit

Number of well-formed seeds per fruit of
hybrid variety M and control Mo is illustrated in
Figure-29.

© 2020 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 118



Lokonga 0. & Tonganga K., Sch Bull, May, 2020; 6(5): 105-122

120 - 114,9

100 -
30 -
60 -
40 -

20 -+

96.2

Number of well formed seeds
per fruit

Mo

Varieties

Fig-29: Number of well-formed seeds per fruit of hybrid variety M and Mo

Analysis of this figure 29 shows that the
number of well-formed seeds varied from (96.2 to 114.9
seeds). Fruits of the same variety M grown in soil
enriched with sawdust formed more seeds than the
control.

By comparing our results with those of Bokolo
[33], who obtained in the variety MARMANDE (125.2

seeds), higher number of seeds than M. This difference
is due to genotypes and environmental conditions.

Plot Production
The plot production of hybrid variety F1 M
and Mo is illustrated in Figure-30.
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Fig-30: The plot production of hybrid variety F1 M and control Mo

It emerges from this figure 30 that the plot
production of hybrid variety M and its control (Mo) that
variety M varied from 7.9 to 15 kg. Hybrid M grown in
enriched soil had the highest plot production (15 kg)
compared to its control (7.9 kg).

Yield
The yield of fruits of hybrid variety F1 M and
of control Mo is presented in Fig-31.
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Fig-31: Yield of F1 M hybrid variety fruit and Mo control
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It appears from this Figure-31 that the yield of
the variety M cultivated in the amended soil of sawdust
is higher (37.2 t / ha) compared to its control Mo (21.17
t / ha). This difference is due to the cultural conditions
(sawdust).

By comparing our results with those of [34],
who have found for the variety M cultivated in the soil
enriched with pig manure (15.11t / ha). These
deviations may be due to environmental conditions.

Table-1: Summary of the Quantitative Characters of Two Varieties and Their Witnesses

Varieties | Characters

Zise | Flower | Fruit | weight | Plot production | Yield
T 127,7 | 39 6 92 8,1 21,6
M 143 | 46 12 78,4 15 37,2
To 128,4 | 58,7 6,2 93 9,4 22,94
Mo 119 | 31 7,3 74,9 79 21,17

Table-1 shows that the size of plants varied
from 127.7 to 143 cm in the two hybrid varieties F1 T
and M cultivated in soil enriched with sawdust. The
variety M presented the highest size compared to T.

For the variety T and its control, the control
showed the size slightly high (128.4 cm) compared to T
cultivated in the enriched soil (127.7). As for the size of
the variety M and its control, M cultivated in the
enriched soil has the highest size.

With regard to the average number of flowers,
the witness to formed more flowers (58.7 flowers);

The variety M cultivated in the amended soil
developed more flowers (46 flowers) than the control
(Mo: 31 flowers). With regard to the average number of
fruit, the variety M cultivated in the enriched soil had
more fruits (12) than the variety T and the controls. As
for the average fruit weight, witness to developed
heavier fruits (93g) than T and M grown in soil
enriched with sawdust.

Regarding the plot production, the variety M
cultivated in the soil enriched with sawdust produced
more (15 kg) compared to its control to (9.4 kg) and
finally, for vyield, the variety M cultivated in soil
enriched with sawdust is greater (37.2 t / ha) than
variety T cultivated in soil enriched with sawdust. The
control to is slightly superior to the variety T cultivated
in the soil enriched with sawdust and to the control Mo.

CONCLUSION

The general objective of this work was to
compare 2 varieties (genotypes) in the same
environment (in soil enriched with decayed sawdust) in
order to detect the most efficient. These are the foreign
F1 (Thorgal and Mongal) hybrid varieties of tomato
(Solanum lycopersicum L.) grown under cover in
Kisangani. The specific objective was to detect the best
performing hybrid variety F1 for using sawdust. Both
were evaluated according to the randomized block
system at the rate of 3 repetitions per plot.

The analysis of quantitatives characters led us
to the following results: For the F1 hybrid varieties
(THORGAL and MONGAL) cultivated in the amended
soil of pig manure:

e The average size of plants was higher in the M
variety (143cm) and lower in the T variety
(127.7cm);

e The number of flowers was higher in variety
M (46 flowers) and lower in variety T (39
flowers);

e The number of fruits was higher for variety M
(12fruits) and lower for variety T (6fruits);

e Plot production was higher in variety M (15
kg) and lower in variety T (8.1 kg) and

e Variety M gave a higher yield (37.2 t / ha)
compared to variety T (21.6t / ha). Concerning
the cultivar F1 THORGAL cultivated in the
soil enriched with sawdust and its witness:

e The average size of plants was the same for
both the variety T and its control To (128cm);

e The number of flowers was higher in the
control To (58 flowers) than in T (39 flowers)
cultivated in the soil amended with sawdust;

e The number of fruits was the same for variety
T and its control To (6 fruits);

e The plot production was higher in the control
To (9.4 kg) than in the same variety T (8.1 kg)
cultivated in the amended soil of sawdust;

e The yield was slightly higher in the control (To
=22.97 t/ ha) than in the same variety T (21.6
t / ha) cultivated in soil enriched with sawdust.
As for the hybrid variety F1 MONGAL
cultivated in the soil enriched with sawdust
and its witness

e The average size of plants was higher in the
variety M (143cm) and lower than its control
Mo (119cm);

e The number of flowers was higher in variety
M (46 flowers) and less in control Mo (31
flowers);

e  The number of fruits was higher in variety M
(12fruits) and lower in control Mo (7fruits);

o the plot production was higher in the variety M
(15 kg) and less in its control Mo (7.9 kg) and
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e The yield was higher in variety M (37.2 t / ha)

than in its control Mo (21.17 t / ha). The
student statistical test carried out between the
quantitatives characters of two varieties
showed that there is no significant difference
(p-value >0.05). At the end of these results, we
suggest: for the next studies

e Cultivate the same varieties by varying the

quantities of sawdust from the sheltered woods

e Compare the yields of the cultivation of these

varieties under cover and in the field

e Combine the application of sawdust with rice

husks, manure, and so on.

e Determine the nutritional values of the fruits of

these varieties grown in soil enriched with
sawdust.
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