Asian Journal of Research
in Crop Science

Asian Journal of Research in Crop Science

Volume 9, Issue 1, Page 108-113, 2024; Article no.AJRCS.112821
ISSN: 2581-7167

Field Evaluation of Six Newly
Introduced Soybean Varieties in the
National Pulses Program Germplasm,
Kongo Central Province

A. Kufinu Dia Matondo 2, K. Koy Kapinga ®,

F. Ngumbu-Kibanda ¢, J. Masumu Maloluka ¢,

A. Ngombo-Nzokwani ¢, L. Tshilenge-Lukanda &f
M. Muengula-Manyi &9" and A. Kalonji-Mbuyi &f

aDépartement de Géopolitique, Géostratégie, Environnement et Aménagement du territoire, Centre
de Recherche en Sciences Humaines, Kinshasa, Democratic Republic of Congo.

b Faculté des Sciences Agronomiques, Université de Kikwit, Kikwit, Kwilu,

Democratic Republic of Congo.

¢ Institut Supérieur Pédagogique de Mbanza-Ngungu, Mbanza-Ngungu, Kongo Central,
Democratic Republic of Congo

d Unit of Plant Breeding, Crop Production Department, Faculty of Agricultural and Environmental
Sciences, Université de Kinshasa, P.O Box 117 Kinshasa X, Kinshasa,

Democratic Republic of Congo.

e Unit of Phytopathology and Crop Protection, Crop Production Department, Faculty of Agricultural
and Environmental Sciences, University of Kinshasa, P.O Box 117 Kinshasa Xl, Kinshasa,
Democratic Republic of Congo.

f Centre Régional d’Etude Nucléaire de Kinshasa (CREN-K), P.O Box 868 Kinshasa X, Kinshasa,
Democratic Republic of Congo.

9 Institut National pour I'Etude et la Recherche Agronomiques, Direction Générale, P.O Box 2037,
Kinshasa, Democratic Republic of Congo.

Authors’ contributions

This work was carried out in collaboration among all authors. Authors AKDM and KKK designed the
study and coordinated field activities. Authors FNK and JMM, compiled literature review, collected
experiment data and wrote the first manuscript. Authors ANN and LTL carried out statistical analyzes
and corrected the first manuscript. Authors MMM and AKM corrected the final manuscript. All authors
have read and approved the final version of manuscript.

Article Information

DOI: 10.9734/AJRCS/2024/v9i1252

*Corresponding author: E-mail: muengula@gmail.com;

Asian J. Res. Crop Sci., vol. 9, no. 1, pp. 108-113, 2024



Matondo et al.; Asian J. Res. Crop Sci., vol. 9, no. 1, pp. 108-113, 2024; Article no.AJRCS.112821

Open Peer Review History:

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,
peer review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/112821

Received: 04/12/2023
Accepted: 09/02/2024
Published: 20/02/2024

Original Research Article

ABSTRACT

Aim: To evaluate the behavior of soybean varieties recently introduced in germplasm of National
Pulses Program of National Institute for Agricultural Study and Research.

Study Design: The study was conducted using a randomized complete block design (RCBD) with
six treatments replicated three times.

Place and Duration of the Study: The experiment was carried out at the Lieutenant-Colonel
EBEYA Military Camp, precisely in the POUDRIERE site in LOMA district from April 14 to June 17,
2023.

Methodology: The study was conducted with six soybean varieties replicated three times. Data
collected concerned percentage of seedlings emerged, vegetative development and production
parameters.

Results: The emerged plants rate varies from 82.6 to 90%, collar diameter from 4.3 to 6.4mm, and
plant height from 27.9 to 51.3 cm. The leaflet number per plant varies from 18.3 to 32, while their
length and width varied from 6 to 9.4cm, and from 10.5 to 17.7cm, respectively. On each plant, the
number of branches bearing pods varied from 3.6 to 5. The number of pods and seed per plant
varied from 18 to 37, and from 34.3 to 68, respectively. Overall, soybean varieties flowered on 34.4
to 68 DAS. The 100-seed weight varied from 8 to 15.3g, and yield obtained from 572.9 to
2,203kg/ha.

Conclusion: Overall, the results of this study indicate that vegetative development and production
parameters vary among varieties. This variability in behavior results from the interactions between
intrinsic properties of each soybean variety and agroenvironmental conditions of experimental field.
The vyields obtained were lower than the global average. However, variety TGM 0169 considered
late, had high emerged plants rate (90%), and yielded more than 2t/ha, which is far higher than the
average recorded in the majority of Sub-Saharan African countries. Ultimately, TGM 0162 appeared
as elite variety whatever parameter considered.

Keywords: Soybean; morphologic; agronomic; performance; assessment; mbanza-ngungu; Kongo
central province.

black beans have 25 to 28%. It is also rich in
oil, vitamins and mineral elements [5-7].

1. INTRODUCTION

Soybean [Glycine max (L.) Merrill] is a

multifunctional oil-protein plant that has many
qualities. It is currently the most important
source of vegetable oil in the world and the
most excellent source of protein for human
and animal nutrition [1,2]. On an industrial
level, the processing of soy lends itself to
multiple uses such as oilcake, flour, milk,
yogurt, creams and derived products [3].
Soybean is also known to improve the
physical, chemical and biological soail
properties [4]. The protein content of its seeds
can reach 50% in certain varieties, while

Soybean production is estimated at over 330
million tons per year with an increase of
almost 5% each year. The United States and
China alone produce 92% of global soybean
production, Europe (2%), Oceania (0.02%),
and Africa (less than 1%) [8]. The soybean
yield varies depending on region and variety
[9]. For example, in Madagascar, the yield is
539.5 kg/ha, while it can reach 1.1 t/ha in
Nigeria. In the Democratic Republic of Congo
(DRC), soybean yield can vary from 780 to
1,000 kg/ha.
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According to Karaboneye [9], in Africa,
soybean remained a marginal crop for a long
time, and it was not untili 1967 that
International Institute of Tropical Agriculture
(ITA) made soybean research and the
popularization of knowledge of this crop a
priority. At IITA, African soybean lines
improvement began in 1970, which led to an
increase in production of this crop in some
African countries. This is the case of Nigeria
where production increased from 60,000 tons
in 1985 to 285,050 tons in 2010 [8]. Research
work carried out at IITA has developed
several varieties, some of which have been
the subject of multi-local trials, while others
have not yet been tested.

It is in this context that the present study
takes place, which pits six soybean varieties
recently introduced in National Pulses
Program germplasm at Institut National pour
'Etude et la Recherche Agronomiques
(INERA), Mvuazi research station. This study
aims to analyze the morphologic and
agronomic parameters of these soybean
varieties under agroecological conditions of
Mbanza-Ngungu region. Specifically, it
involves evaluating the behavior of these
recently introduced soybean varieties, and
multiplying in a certain way the quantity of
their seeds that can be distributed to small
agricultural producers.

2. MATERIALS AND METHODS
2.1 Presentation of Experimental Site

Experimental site was located within the
Lieutenant-Colonel EBEYA Military Camp,
precisely in the POUDRIERE site in LOMA
district. The geographic coordinates of the
experimental recorded using a Garmin GPS
indicated 14°52'56" East longitude, 5°14'55"
South latitude, and 591m of altitude. Generally,
Mbanza-Ngungu region is dominated by
savannah; the experimental field was
characterized by grasses dominated by Imperata
cylindrica. According to Koppen classification,
the climate of MBANZA-NGUNGU is Aw4 type. It
is a humid tropical climate characterized by the
alternation of two seasons: a rainy season of 8
months, and a dry season of 4 months. The daily
temperature varies between 15.4 to 20.8°C
during the dry season, and between 24.6 to
25.7°C during the rainy season. The average
rainfall varies from 1,300 to 1,500 mm. In
general, MBANZA-NGUNGU soils have quite

variable textures, ranging from coarse (silty
sands) to fine (clays), and are acidic and
deficient in nitrogen because of their low level of
organic matter. Our experimental field soil was
characterized by a sandy-clayey texture.

2.2 Plant Material Used

In this study, six soybean (Glycine max) varieties
were used. These include: VUANGI, TGM0454-
1, TGMO0260, TGMO0169, TGMO0376, and
TGMO0776. The VUANGI variety served as
control. Seeds of all varieties were obtained at
National Pulses Program of INERA/Mvuazi
Research Center. Main characteristics of
soybean varieties used are presented in Table 2.

2.3 Setting Up the Experiment

The trial was conducted from April 14th to June
17th, 2023 using a randomized complete bloc
design (RCBD) with six treatments replicated
tree times. The experimental field measured
13.5m in length and 7m in width, which
correspond to an area of 94.5m2. The distance
between two blocks was 50cm, and each
elementary plot had 2m in length and 2m in
width. In the block, the distance between two
neighboring plots was 30cm. Sowing was done
manually at a depth of + 2-3cm with 2 seeds per
pocket, at spacings of 40cm x 20cm. Each
experimental plot contained 5 lines of 10
pockets. During experimental period, two
weedings were carried out. The first was carried
out 24 days after sowing (DAS), and the second
was carried out 41 DAS.

2.4 Parameters Observed and Statistical
Data Analysis

In this study, parameters observed concerned
morphologic and agronomic traits. After noting
the seed emergence rate, morphological
parameters observed were collar diameter, plant
height, number of leaves per plant, leaflet length
and width, and number of branches per plant.
Agronomic parameters concerned number of
days to flowering 50%, number of pods per plant,
number of seeds per plant, weight of 100 seeds,
and seed vyield. All observations were made on
fifteen plants located in three central lines in the
useful plot according to Naab et al. [10]. Data
collected were submitted to analysis of variance
(ANOVA) to compare means between soybean
varieties. When a significant difference was
revealed between varieties, the ANOVA was
completed by the least significant difference text
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at the 5% of probability threshold. Statistical
analysis was carried out using Statistix
(version 8.0).

3. RESULTS AND DISCUSSION
3.1 Results

3.1.1 Plant parameters

The results relating to the plants emerged, collar
diameter and plant height are presented in
Table 1. Analysis of the results in Table 1
indicates that the highest emergence rate was
recorded in the variety TGM 0169 (90%), while
the lowest emergence rate (82.6%) was recorded
in the TGM 0260 variety. The highest collar
diameter (6.4mm) was noted in the TGM 0169
variety, while the lowest collar diameter (4.3mm)
was observed in the TGM 0260 variety. The
highest average plant height (51.3 cm) was
recorded in the TGM 0169 variety, while the
variety TGM 0260 had the lowest height
(27.9cm) unlike the other varieties. Analysis of
variance revealed significant differences between
varieties only for plant height parameter.

3.1.2 Vegetative parameters

The results relating to the vegetative parameters
recorded on the six soybean varieties are

presented in Table 2. The results in Table 2
indicate  significant  differences  between
groundnut varieties for number of leaves per
plant. The highest number of leaves par plant
(32) was recorded on the TGM 0169 variety,
while the lowest number of leaves par plant
(18.3) was counted on the TGM 0260 variety.
The highest leaflet length (9.4cm) was observed
on the variety TGM 0169, while the lowest (6cm)
was observed on the variety TGM 0260. The
variety TGM 0260 presented the lowest leaflet
width (10.5cm), while the highest (17.7cm)
was recorded on the variety TGM 0169. The
highest number of branches bearing pods
(5) was recorded in the variety TGM 0169, while
the lowest number of branches bearing
pods (3.6) was noted on the variety TGM
0260.

3.1.3 Production parameters

Table 3 shows the
production parameters
soybean varieties put
results relating to the
reveal that there are
between the treatments

results relating to the
recorded on the 6
into competition. The
production parameters
significant differences
. The highest number of

seeds per plant (68 gains per plant) was
observed in the variety TGM 0169, while the
lowest number of seeds (34.3 seeds per plant

Table 1. Plants emerged rate, collar diameter, and plant height recorded on the 6 soybean

varieties
Variety Emerged plants Collard diameter (mm) Plant height (cm)
rate (%)

TGM 0169 90a 6.4a 51.3a

MVUANGI 89.3a 6.1a 48.5ab

TGM 0776 86a 6a 41ab

TGM 0376 84.6a 5.8a 36.8ab

TGM 0454-1 84a 4.6a 34.7ab

TGM 0260 82.6a 4.3a 27.9b

In each column, the means followed by the same alphabetical letter are not significantly different at the 5%
probability level

Table 2. Number of leaves per plant, leaflet length, leaflet width, and number of branches per
plant recorded on the 6 soybean varieties

Variety Number of leaves Leaflet length Leaflet width Number of
per plant (cm) (mm) branches per plant

TGM 0169 32a 9.4a 17.7a 5a

MVUANGI 27ab 8.4a 15.9a 4.6a

TGM 0776 26.3ab 6.7a 12.5a 4.3a

TGM 0376 21.3ab 6.7a 12.2a 4.3a

TGM 0454-1  20.3ab 6.4a 11.5a 4a

TGM 0260 18.3b 6a 10.5a 3.6a

In each column, the means followed by the same alphabetical letter are not significantly different at the 5%
probability level
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Table 3. Production parameters recorded on the 6 soybean varieties entered into competition

Variety Number of Number of Weight of Number of Yield (kg/ha)
seeds per pods per 100 seeds days to 50%
plant plant per plant flowering
9)
TGM 0169 68a 37a 15.3c 68a 2,203.1b
MVUANGI 49a 34.3a 12¢ 49a 968.8b
TGM 0776 45.6a 26.6a 11.7c 45.6a 911.5b
TGM 0376 39.6a 22.6a 9b 39.6a 895.8b
TGM 0454-1 36.6a 20.3a 8a 36.6a 713.5a
TGM 0260 34.3a 18a 8b 34.3a 572.9b

In each column, the means followed by the same alphabetical letter are not significantly different at the 5%
probability level

was recorded in the variety TGM 0260. The
variety TGM 0260 had the lowest number of
pods per plant (18), while variety TGM 0169 had
the highest number of pods per plant (37). The
variety TGM 0169 gave the greatest weight of
100 seeds (15.3 g), while the lowest weight of
100 seeds (8 g) was noted in the variety TGM
0260. The number of days to flowering high (68)
was observed in the TGM 0169 variety, while the
lowest (34.3) was noted in the TGM 0260 variety.
The highest yield (2,203kg/ha) recorded was in
the TGM 0169 variety, while the lowest yield
(572.9 kg/ha) was noted in the TGM 0260
variety.

3.2 Discussion

The results of this study made it possible to note
behavioral variability within the soybean varieties
studied. The emergence rate varied from 82.6 to
90%, the diameter at the collar varied from 4.3 to
6.4mm, and the height from 27.9 to 51.3cm
(Table 1). Our results are higher than those of
Sané [11] who observed an emergence rate of
less than 80% for the majority of soybean
varieties in Senegal. According to this author, the
low emergence rate can be explained by the
excess water in the soil, the nature of the soil,
and the attacks of pests which attack the sown
seeds. In addition, Thomas et al. [12] point that
excess water particularly affects soybean
emergence. In this study, results obtained plant
height varied among varieties. This corroborated
data reported by Doré et al. [13] who observed
that soybean plants can reached 30 to 150cm
due to interaction between varieties used and
fields conditions. The results on production
parameters (Table 3) revealed that the majority
of soybean varieties flower between 34.3 and 68
DAS. This demonstrates that there is variability in
flowering time among soybean varieties. Our
observation is similar to that of Sané [11] who

noted in the Ziguinchor region significant
differences regarding the flowering time of
soybean varieties. Varieties that flower at 34
days are considered early, while those that
flower after 45 days are late. In the present
study, the TGM 0169 variety flowered 68 DAS,
which makes it a later variety. This variability
would be due to the inherent characteristics of
the varieties and the environmental factors of the
experimental plot [12,14].

The weight of 100 grains varied from 8 to 15.3g,
and the yield varied from 572.9 to 2,203.1kg/ha
(Table 3). Significant differences were observed
between the soybean varieties studied. Our
results are lower than those obtained by Nzoue
et al. [3] who obtained weights of 100 seeds
varying from 17 to 22.5g. Furthermore, in the
Bukavu region, it was reported that the weight of
100 seeds varied from 14.5 to 27.99. The
differences observed in production parameters
can be explained by low rainfall conditions that
may occur at the start of the pod filling phase
[11], which also impacts the quality of the seeds.
The yields obtained in the present study revealed
to be far lower than the world average which is
3,000kg/ha as indicated by IAEA [15]. In the
absence of any pest attack, as well as drought,
the low yields observed in this study can be
explained by the genotypic qualities of the
varieties used. For Vidal et al. [16] the low yields
observed in soybeans may be due to pod
abortions that occur periodically during the pod
establishment and filling phase.

4. CONCLUSION

Overall, the results of this study indicate that
vegetative  development and  production
parameters vary among varieties. This variability
in behavior results from the interactions between
intrinsic properties of each soybean variety and
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agroenvironmental conditions of experimental
field. The yields obtained were lower than the
global average. However, variety TGM 0169
considered late, had high emerged plants rate
(90%), and yielded more than 2t/ha, which is far
higher than the average recorded in the majority
of sub-Saharan African countries. The soybean
varieties used in this study have not yet been
included in the DRC national catalog of crop
varieties. It is therefore important that similar
studies are carried out in different
agroenvironmental field conditions and cultural
seasons in order to compare their potential
production.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. AGANZE MV. Response of three soybean
varieties to inoculation with
Bradyrhyzobium japonicum without

limitation of phosphorus and potassium in
Buhehe/Birava in Kabare territory
(democratic republic of congo. agronomic
engineer's dissertation, catholic university
of bukavu). French. 2014;52.

2. Javaheri F, Baudouin JP. Soya (Glycine
max L. Merrill): In raemakers (Ed),
agriculture in tropical Africa, DGCI,
Brussels, Belgium. French. 2001;860-882.

3. N'Zoué A, Kouame C, Mondeil F,
N’Gbesso M. Agro-morphological analysis
of two soybean lines (Glycine max L.
MERR), agronomy Africaine. French.
2003;15(3):93-104.

4. Singh G, Shivakumar BG. The role of
soybean in agriculture. In: Singh B. (Ed),

The soybean: Botany, Production and
Uses, CAB International, Oxfordshire.
2010;24-47.

5. Verville J. Legumes. Faculty of agronomy
and veterinary medicine. Quebec, Canada.
French. 2003;18.

10.

11.

12.

13.

14.

15.

16.

Gazzoni DL. Soya in the tropics:
Improvement and production (Botany) FAO
collection: Plant production and plant
protection, Rome. 1995;27:1-11.

Pannizzi MCC, Mandarino JMG. Soya in
the tropics: Improvement and production
(Soya for human consumption: Nutritional
quality, processing and use). FAO
collection: Plant production and plant
protection, Rome. French. 1995;27:41-63.
Food and agriculture organization.
FAOSTAT; 2012.
Avalilable:http://www.fao.org/faostat/
(accessed on January, 22nd 2024)
Karaboneye F. Characterization of the
symbiotic efficiency of highly promiscuous
African soybean lines. Master Thesis,
Laval University, Canada. French; 2013.
Naab JB, Tsigbey FK, Prasad PVV, Boote
KJ, Bailey JE, Brandenburg RL. Effects of
sowing date and fungicide application on
yield of early and late maturing peanut
cultivars grown under rainfed condition in
Ghana. Crop Protection. 2005;24:325-332.
Sané AOI. Evaluation of soybean varieties
with high vyield potential in Ziguinchor.
Master's thesis, Assane Seck University of
Ziguinchor, Senegal. French. 2022;34.
Thomas A, Guyomard H, Soussana JF. A
social-ecological approach to managing
multiple agro-ecosystem services. Current
Opinion in Environmental Sustainability.
2015;14:68-75.

Doré T, Le Bail M, Martin P, Ney B, Roger-
Estrade J. Agronomy today. Editions
Quae, Versalilles, France. English; 2006.
Cornelius M, Goldsmith P. Soybean yield
in Africa. African Journal of Food,
Agriculture, Nutrition and development.
2019;19(5):15169-15172.

IAEA. From soybeans to cancer treatment.
IAEA Buelletin November. 2020;26-27.
Vidal A, Arnaudo D, Arnoux M, Blayac H,
Claparede L, Meynie, S. Drought
resistance of soybeans Il. Study of varietal
reactions to a water deficit. Agronomy.
French. 1981;1(4):303-314. hal-00884259.

© 2024 Matondo et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/112821

113


http://creativecommons.org/licenses/by/4.0

