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Abstract

This study was initiated with the aim of evaluating the influence of cow dung doses on the morphological, physiological, and
agronomic parameters of the mung bean grown in the field. The trial was conducted using a completely randomized block
experimental design with four treatments (TO= controls; T1= 2 tonnes/ha cow dung; T2= 3 tonnes/ha cow dung; T3= 4 tonnes/ha
cow dung) and four replicates. The results showed that cow dung had a very highly significant positive effect on the
morphological, physiological and agronomic parameters of the mung bean, except for the weight of 100 seeds where the effect
was not significant. Treatment 3 (T3) had more effects on the grain yield of the mung bean (1.15 t/ha) compared to the T2, T1,
TO treatments (respectively 0.99 t/ha; 0.69 t/ha; 0.44 t/ha). This corresponds to yield increases of 163% (T3), 125% (T2) and
56% (T1) compared to the unfertilized TO control. From these results, it appears that the tonnes/ha dose had significant effects
on the parameters studied compared to the other treatments. The contribution of cow dung in the production of mung bean is
therefore highly recommended to producers in order to optimize yields.
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1. Introduction

In Burkina Faso, agriculture occupies a predominant place
in the economy. Indeed, it employs 84.5% of the population
and contributes 33% to the Gross Domestic Product [1]. How-
ever, this agriculture is essentially subsistence agriculture and
is based on food crops (sorghum, millet, maize, rice, cowpeas,
and fonio), with average yields of less than 850 kg/ha [2]. It is
characterized by the poor management of basic resources such
as land, water and forests, which often results in irreversible
degradation [3].

Anthropogenic pressure also contributes to negatively in-
fluencing the ability of soils to provide better yields in order
to meet increasingly growing food needs. In such a context,
producers are no longer able to maintain fallow land over long
periods of time [4] and proceed to cultivate marginal areas,
thus exacerbating the phenomenon of soil degradation. In ad-
dition, climate change increases rainfall variability and weak-
ens ecosystems, thus posing a potential risk to food security
[5]. In this dynamic, the diversification of agricultural produc-
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tion with the promotion of short-cycle species with high nutri-
tional value is becoming a necessity.

It is in this sense that a legume with high potential, called
mung bean (Vigna radiata L. Wilczek), has been introduced
into Burkinabe agriculture. It has been disseminated thanks to
its promotion by LarléNaaba Tigré& a customary chief of Oua-
gadougou [6].

Mung bean produces protein-rich seeds that can help limit
malnutrition problems [7]. Mung bean seeds are high in die-
tary fibers and proteins and are also a source of iron, magne-
sium, potassium, and a numerous of essential amino acids. It
has interesting potential for smallholders in semi-arid areas of
Africa given its hardiness and drought tolerance [8]. In addi-
tion to being the main source of food and feed, it plays an im-
portant role in maintaining soil fertility by improving the

physical properties of the soil and fixing atmospheric nitrogen.

In addition, the average yields of mung bean are very low
in some areas [9], such as Burkina Faso. This can be explained
by the poverty of the soil and the vagaries of the climate. To
cope with these constraints, producers use mineral fertilizers.

Nowadays, with the high cost of mineral fertilizers as well
as the dangers associated with their use, it is therefore becom-
ing imperative to use organic manure [10]. The use of organic
manure influences agricultural sustainability by improving the
physical, chemical and biological properties of soils [11].
Studies on the beneficial effect of cow dung on mung bean
growth and yield have not been sufficiently in-depth. It is with
this in mind that cow dung was chosen as an organic manure
in order to increase the agronomic potential of mung bean. The
objective of our study is to evaluate the effects of organic ma-
nure doses (cow dung) on the physiological, morphological
and agronomic parameters of field-grown mung bean. The in-
terest of this study is based on the knowledge on organic fer-
tilization that can contribute to a better management of soil
fertility for mung bean production in Burkina Faso.

2. Materials and Methods

2.1. Presentation of the Study Environment

The trial was conducted during the 2023 winter season, on
the site of the Tenkodogo University Center (1148'37" North
and 022'19" West). This site is located in the province of

Boulgou, more precisely in the urban commune of Tenkodogo.

The commune of Tenkodogo is located in the northern part of
the province of Boulgou, in the Centre-Est region of Burkina
Faso. It covers an area of 1147 km2. The commune of Ten-
kodogo occupies a geostrategic position that promotes trade
with Togo and Ghana [12].
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The climate of Tenkodogo is of the Sudano-Sahelian type.
It is characterized by the alternation of two (02) very con-
trasting seasons [13]: a dry season extending from November
to May, during which the area is subject to the continental
trade wind or harmattan regime, and a rainy season or winter-
ing season whose rainfall extends from June to October [12].
Rainfall is characterized by its irregularity and poor distribu-
tion.

The physical characterization of the soil of the study site
shows that it belongs to the class of iron and manganese ses-
qui-oxide soils. It is a shallow indurated leached ferruginous
tropical soil (FTLIPP) according to the French classification
[14]. Its texture is sandy in the 0-16 cm layers and sandy-
clayey in the 16-36 cm layers resting on a ferruginous shell.
In terms of chemical characteristics, the soil is poor in mineral
elements and organic matter.

2.2. Plant Material

The plant material used is a variety of mung bean (Vigna
radiata (L.) Wilczek) from the Institute of the Environment
and Agricultural Research (INERA) called BENG TIGRE
which means in English "bean that satisfies". The choice of
this variety is due to the fact that it has an early semi-maturity
cycle (50 days) and that it adapts to precarious climatic con-
ditions and gives good yields. The mung bean adapts to areas
with rainfall greater than 400 mm and is tolerant of drought
and excess humidity. It has a potential yield of 1.4 t/ha in a
farm and 1 t/ha in a farming environment. The color of mung
bean seeds is generally green (Figure 1).

Figure 1. Mung bean seeds.

2.3. Fertilizer Used

For the trial, only one type of organic manure was used:
cow dung. Cow dung, as its name suggests, is the feces of oxen.
It has chemical properties that are favorable to the proper de-
velopment of plants (Table 1).
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Table 1. Cow dung chemical components.

Constituent (%) Tradable Bases (g/kg)
Organic matter 15,03 Ca?* 7,6
Organic carbon 8,72 Mg?* 2,99
Total Nitrogen 0,88 K* 2,4
Assimilable Phosphorus 0,015 Na* 0,89

(Source: [15]).

2.4. Experimental Design

The experimental design used is a completely randomized
Fisher block with 4 treatments and 4 replicates, with 16 ele-
mentary plots. The elementary plot consists of 4 lines with 5
pockets each. The spacing is 0.5 m between the lines and 0.4
m between the pockets. Each elementary plot is 2.6 m long
and 2 m wide, i.e. an area of 5.2 m?. The blocks are separated
from each other by 0.5 m and the elementary plots by 0.4 m.
The total area of the trial is 110.2 m? (11.6 m x 9.5 m). Cow
dung was applied to the plots at a rate of 2 tonnes/ha, 3
tonnes/ha, and 4 tonnes/ha, respectively.

The different treatments are:

1) Treatment 0 (T0): unfertilized control plots;

2) Treatment 1 (T1): plots fertilized with cow dung at the

rate of 2 tonnes/ha;

3) Treatment 2 (T2): plots fertilized with cow dung at the

rate of 3 tonnes/ha;

4) Treatment 3 (T3): plots fertilized with cow dung at the

rate of 4 tonnes/ha.

2.5. Conduct of the Experiment

A flat ploughing was carried out on 06/07/2023 using the
bovine plough. After ploughing, the staking was done of a few
centimeters and labels were used to delimit the plots in ac-
cordance with the experimental set-up.

With the help of the hoe, harrowing and levelling made it
possible to prepare the seedbed.

Sowing was carried out on 11/07/2023 at spacings of 40 cm
x 50 cm according to the protocol at a rate of 20 kg/ha. Each
elementary plot includes four rows of twenty (20) pockets, i.e.
three hundred and twenty (320) pockets for all the plots. Weed
control was ensured by manual weeding. Three (03) weedings
were carried out, the first at 10 days, the second at 26 days and
the third at 41 days after sowing (DAS). Demarriage was car-
ried out at 20 DAS at one plant per pocket, eliminating stunted
plants. Three fertilizations with decomposed cow dung were
carried out respectively at 15, 30, 45 DAS. Cow dung was ap-
plied to the feet of the plants at a rate of 50 g per pocket for
T1 (1 kg per plot or 2 tonnes/ha), 75 g per pocket for T2 (1,5
kg per plot or 3 tonnes/ha) and 100 g per pocket for T3 (2 kg
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Trace metal elements (meq/100g) CEC pH
Fe?* 0,329 17 9,3
Zn? 0,066

Pb** 0

per plot or 4 tonnes/ha).

A Neem extract solution was sprayed on the plants on 50
DAS to prevent pest threats. The solution was prepared and
deposited for 24 h before application. We carried out four (04)
harvests. The first harvest took place on 60 JAS, the second at
75 DAS, the third 83 DAS and the last one on 91 DAS.

Harvesting was done according to the ripening of the pods.
Harvesting is done when the mature pods turn brown and
black. The harvest was done by hand and the pods placed in
polyethylene bags. These harvested pods are dried in the sun,
threshed and then winnowed.

2.6. Data Collection

The data collection based on observations is focused on
physiological, morphological and agronomic parameters.

2.6.1. Morphological Parameters

1) Plant Height (PH): Plant height expressed in centimeters
(cm) was measured from the crown to the terminal bud
using a ruler.

2) Diameter at the Collar of the plants (DC): The diameter
at the crown of the stems in millimeters (mm) was meas-
ured using an electronic caliper.

3) Number of Leaves per plant (NL): The leaves of the
plants selected in each elementary plot were counted
manually.

All these parameters were measured at the 20th, 40th and
60th DAS, i.e. 10 days after fertilization. Measurements were
taken on 4 randomly selected individuals from each elemen-
tary plot and averages determinate.

2.6.2. Physiological Parameters

1) Beginning of flowering (BFlo): This is the date of ap-
pearance of the first flower in each elementary plot. The
plots were observed until the appearance of the first
flower and the different dates recorded.

2) Date of 50% flowering (Flo50): This is the date on which
50% of the plants have at least one flower. Thus, the
flowering plants were observed every day until 50% of
the plants bore flowers.

3) Beginning of maturity (BMat): This is the date on which
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at least one plant in each elementary plot bears a mature
pod. The plots were followed until the appearance of ma-
ture pods and the various corresponding dates noted.

4) Date of 50% maturity (Mat50): This is the date when 50%
of the plants bear mature pods. The elementary plots
were monitored until 50% of the plants bore mature pods.

All these parameters were determined in each elementary

plot for each treatment. Averages are expressed in numbers of
days after sowing (DAS).

2.6.3. Agronomic Parameters

1) Pod Length (PL): After harvest, four (04) pods of the
four plants were selected from each elementary plot and
then measured using a ruler graduated in centimeters.

2) Average seed Diameter (ASD): After harvest, the kernel
diameter in millimeters (mm) was measured using an
electronic caliper for the four (04) plants retained in each
plot.

3) Number of Pods per Plant (NP/P): The number of pods
was counted during the four harvests. The pod count was
for the four individuals initially selected from each ele-
mentary plot.

4) Number of Seeds Per Plant (NS/P): After drying, the
seeds of each plant were counted and stored in poly bags.

5) Pod Dry Mass per Plant (PDM/P): The pods of each
plant were weighed using a scale after drying in the sun.

6) Dry Seed Mass Per Plant (DSM/P): After threshing and
winnowing, the seeds of each elementary plot were
weighed using an electronic scale to determine the total
weight of seeds per plot.

7) Mass of 100 Seeds per plant (M100S): After winnowing,
100 seeds were selected from the total seeds of each
plant. They were weighed using an electronic scale.

8) Mass of Dry Above-ground Biomass per Plant
(MDAB/P): After harvesting, the whole plants were dug
up and then spread out in the sun for two (02) weeks for
drying. The biomass of each plant was weighed on the
electronic scale after drying.

9) Grain yield per hectare: The seeds of each elementary
plot were weighed for the evaluation of the seed yield.
The yield in tonnes per hectare is obtained by the follow-
ing formula:

Yield (t/ha) = Seed mass (kg) x 10000 m2 1)

Plot area (m2) x 1000

2.7. Data Statistical Analysis

The Excel 2016 spreadsheet was used for our data entry and
graphs. Statistical analyses were performed with the XLSTAT
2023 software version 2.1414.1414. An analysis of variance
(ANOVA) was performed to detect significant differences be-
tween the different treatments. The Newmann and Keuls test
at the 5% threshold was used to separate the means.
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3. Results

3.1. Effects of Different Doses of Cow Dung on
the Morphological Parameters of the Mung
Bean

3.1.1. Effects of Different Doses of Cow Dung on the
Number of Leaves of the Mung Bean

Figure 2 shows the results on the number of mung bean
leaves according to the different treatments. The analysis of
variance showed a very highly significant difference
(p<0.0001) in the treatments on the number of mung bean
leaves. Figure 2 also shows that T3 (4 tonnes/ha cow dung)
and T2 (3 tonnes/ha cow dung) have the highest averages
(6.56 and 6.02 leaves, respectively), compared to T1 (2
tonnes/ha cow dung) and TO (control) treatments, which ob-
tained 4.83 and 4.44 leaves, respectively.

T3 has the highest average, followed by T2, T1 and TO re-
spectively. This shows that the T3 treatment (4 tonnes/ha of
cow dung) is most suitable for the development of Mung bean
leaves.

(P<0,0001)

NF
B

T3 T2 T1 TO
Treatment

Figure 2. Mung bean Number of leaves (NL) depending on the treat-
ments.

T0: control treatment; 77: treatment 1 (2 tonnes/ha cow dung); 72:
treatment 2 (3 tonnes/ha cow dung); 73: treatment 3 (4 tonnes/ha cow
dung).

3.1.2. Effects of Different Doses of Cow Dung on the
Height of Mung Bean Plants

Figure 3 shows the results of the treatments on mung bean
plant height. The analysis of variance indicated a very highly
significant difference (p<0.0001) in the treatments on plant
height. Figure 3 shows that treatment 3 (T3) obtained the high-
est average in plant height (20.13 cm) followed by T2 (17.9
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cm); T1 (14.58 cm); TO (12.38 cm). This means that treatment
3 (T3) is most suitable for the tall development of mung bean
plants.
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Figure 3. Plant height (PH) of mung bean depending on the treat-
ments.

T0: control treatment; 717: treatment 1 (2 tonnes/ha cow dung); 72:
treatment 2 (3 tonnes/ha cow dung); 73: treatment 3 (4 tonnes/ha cow
dung).

3.1.3. Effect of Different Doses of Cow Dung on the
Crown Diameter of Mung Bean Plants

Figure 4 shows the results of the different treatments on the
crown diameter of mung bean plants. The analysis of variance
revealed that the treatments have a very highly significant dif-
ference (p<0.0001) on the crown diameter of the plants. Fig-
ure 4 also shows that T3 obtained the highest average crown
diameter (4.23 cm) compared to the other treatments (respec-
tively 3.84 cm, 2.89 cm, 2.49 cm for T2, T1, TO). Treatment 3
(T3) is therefore most suitable for the good development of
the crown of mung bean plants.

(P<0,0001)

0 0 0B

Treatment

Figure 4. Diameter at the Collar (DC) of Mung bean plants as a
function of treatments.

T0: control treatment; 7/: treatment 1 (2 tonnes/ha cow dung); 72:
treatment 2 (3 tonnes/ha cow dung); 7'3: treatment 3 (4 tonnes/ha cow
dung).

3.2. Effects of Different Doses of Cow Dung on
the Physiological Parameters of the Mung
Bean

The statistical analysis (Table 2) shows that the cow dung
doses had a very highly significant effect (p<0.0001) on all the
physiological parameters of the mung bean studied. The re-
sults reveal that the plants subjected to treatment 3 (T3) took
a minimum of days after sowing (32.5 DAS) for flowering,
50% flowering, maturity, and 50% maturity followed by those
of T2 and T1. However, the flowering of the plants of the con-
trol treatment (TO) was late (37.25 DAS).

For the TO control treatment, the 50% flowering date was
late (46 DAS).

The maximum number of days of maturity (55.25 DAS)
was recorded with TO.

Table 2. Analysis of variance of physiological parameters of the mung bean.

Treatment BFlo (DAS) Flo50 (DAS)
TO 37,25+0,50° 46,00-+0,00P
Tl 34,25+0,50° 40,00+0,00?
T2 33,7540,502 40,00+0,00?
T3 32,50+0,582 39,75+0,502
Pr>F <0,0001 <0,0001
Significance VHS VHS

BMat (DAS) Mat50 (DAS)
55,250,50P 62,00+0,00°
53,75+0,50° 58,25+0,50°
53,00+0,00° 58,00-+0,00°
53,00£0,00° 58,00-0,00°
<0,0001 <0,0001

VHS VHS

BFlo: Beginning of Flowering; Flo50: Date of 50% Flowering; BMat: Beginning of Maturity; Mat50: Date of 50% maturity; TO: control
treatment; 7/: treatment 1 (2 tonnes/ha cow dung); 72: treatment 2 (3 tonnes/ha cow dung); 73: treatment 3 (4 tonnes/ha cow dung); VHS:
Very Highly Significant. In the same column, the values bearing the same letter are not significantly different at the 5% threshold.
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3.3. Effects of Different Doses of Cow Dung on
the Agronomic Parameters of Mung Bean

3.3.1. Effects of Different Doses of Cow Dung on the
Agronomic Performance of Mung Bean

Table 3 presents the results of the treatments on the agro-
nomic performance of the mung bean. The analysis of vari-
ance shows a very highly significant difference in the number
of pods per plant, the weight of pods per plant, the number of
seeds per plant, the weight of seeds per plant and the weight
of biomass per plant (p<0.0001). However, treatment 3 (T3)
performs better on these parameters in terms of average com-
pared to the others.

As for the weight of 100 seeds per plant, the analysis shows
no significant difference at the 5% threshold (p = 0.104).
However, the control treatment (TO) is illustrated by a low av-
erage of 5.88 g compared to T3, T2, T1 which have 6 g each.

For the mean seed diameter, the analysis at the 5% thresh-
old shows a significant difference between the treatments (p =
0.01). Treatment 3 (T3) has the highest average (3.78 mm).

The analysis shows a highly significant difference between
the treatments in terms of pod length (p = 0.001). Treatment 3
(T3) is illustrated by a high average (9.81 cm).

3.3.2. Effect of Different Cow Dung Rates on the
Grain Yield of the Mung Bean

Figure 5 presents the results of the different treatments on

the yield of mung bean grains. The analysis of variance
showed a very highly significant difference (p<0.0001) be-
tween the treatments. The results show that treatment 3 (T3)
had more effects on the grain yield of the mung bean (1.15
t/ha) compared to T2, T1 and TO (respectively 0.99 t/ha; 0.69
t/ha; 0.44 t/ha).

P<0,0001)
1.4 q

12 4

0,99

0,69

0.8 1

0.6 A

Yield (t/ha)

0.4 1

0.2 A

Treatment

Figure 5. Mung bean grain yield as a function of treatments.

TO: control treatment; T1: treatment 1 (2 tonnes/ha cow
dung); T2: treatment 2 (3 tonnes/ha cow dung); T3: treatment
3 (4 tonnes/ha dung).

Table 3. Agronomic parameters of mung bean according to treatments.

Treatment  NP/P DMP/P(g) NS/P DMS/P(g) M100S(g) MDAB/P(g) ASD (mm) PL (cm)

T3 573145400 43,9345.94c  74506+70,23¢  30,13+3,44°  6,0040,00° 14,31+1,46°  3,78+0,03°  9,81+0,16¢
T2 47,94+4,18°  39,06+3,06° 623,19+54,36°  2575+1,83°  6,00£0,00° 12,63+1,39°  3,73+0,03®  9,56:0,18"
T1 33,6342,42°  27,1941,46° 437,13431,51°  18,7542,27°  6,00£0,00° 8,25+2,12°  3,71£0,01%  9,31+0,04%®
TO 20,50+3,46° 184442450  266,50+£60,04° 11,56+1,70°  5,88+0,25" 544+1,748  3,67+0,03*  9,03+021°
Pr>F <0,0001 <0,0001 <0,0001 <0,0001 0,104 <0,0001 0,01 0,001
Significance ~ VHS VHS VHS VHS NS VHS S HS

NP/P: Number of Pods per Plant; DMP/P: Dry Mass of Pods per Plant; NS/P: Number of Seeds per Plant; DMS/P: Dry Mass of Seeds per
Plant; M100S: Mass of 100 Seeds per plant; MDAB/P: Mass of Dry Above-ground Biomass; ASD: Average Seed Diameter; PL: Pod Length
per plant; 70: control treatment; 7/: treatment 1 (25 kg/ha cow dung); 72: treatment 2 (3 tonnes/ha cow dung); 73: treatment 3 (4 tonnes/ha
cow dung); NS: Not Significant; S: Significant; HS: Highly Significant; VHS: Very Highly Significant. In the same column, the values bearing

the same letter are not significantly different at the 5% threshold.
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4. Discussion

4.1. Effects of Cow Dung Doses on the
Morphological Parameters of the Mung
Bean

The results show that the doses of cow dung had a very
highly significant effect on the morphological parameters of
the mung bean. Indeed, the height of the plants, the number of
leaves and the diameter at the collar increase with increasing
doses of cow dung. The plots fertilized with the 4 tonnes/ha
dose provided the best morphological performance in contrast
to the unfertilized plots. These results could be explained by
the fact that high doses of cow dung would have improved the
physicochemical properties of the soil in nutrients as de-
scribed by [16], on cassava cultivation. According to [17],
phosphorus and nitrogen are major elements that ensure good
performance for plant growth and yield. Studies by [18] and
[19] have shown that potassium is involved in stimulating
growth via leaf elongation. [20], emphasize that the growth of
a crop depends on the availability of nutrients provided by fer-
tilizers. Thus, organic fertilizers modify the characteristics of
the soil by increasing its capacity in the field and cation ex-
change, leading to the stability of aggregates, water infiltration
and air distribution. In addition, the work of [21], showed that
the increasing availability of soil nutrients, provided by or-
ganic manure, also increases their absorption by plant roots.

The poor results observed in the control plots may be due
to the physicochemical conditions of the soil. According to
[22], plant growth can be attributed to characteristic factors of
the soil, including pH and nutrient deficiencies.

4.2. Effects of Cow Dung Doses on the
Physiological Parameters of the Mung Bean

The analysis of variance at the 5% threshold revealed that
the doses of cow dung had a very highly significant effect on
the physiological parameters of the Mung bean. The increas-
ing doses led to an early appearance of flower buds as well as
mature pods. Late dates were recorded in the control plots.
These results could be explained by the fact that the minerali-
zation of cow dung provided essential nutrients (especially
phosphorus) for the flowering of the plants and the maturation
of the pods. According to the [23], phosphorus is an essential
element that would promote flower initiation and fruit ripen-
ing. In addition, these results showed that the use of cow dung
at relatively high doses would promote significant flowering
and fruiting ranging from floral initiation to fruit size.

Our results are consistent with those obtained by [24]. By
applying organic manure (vermicompost, cow dung, poultry
manure) to mung bean varieties, they observed an 80% pre-
cocity of flowering and maturity of the pods compared to con-
trol plots and plots fertilized with inorganic manure. For these
authors, the flowering and maturity of the early pods of the
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mung bean are due to the absorption of the quantities of nutri-
ents (N, P and K) provided by these different organic manures.
Organic fertilizers give the mung bean plant favorable condi-
tions for nutrient absorption. Similar results have been re-
ported by [25].

4.3. Effects of Cow Dung Doses on the
Agronomic Parameters of Mung Bean

The results show a positive effect of cow dung on yield com-
ponents. The analysis of variance at the 5% threshold reveals a
very highly significant effect of cow dung doses on the number
of pods per plant, the total pod weight per plant, the number of
seeds per plant, the total seed weight and dry biomass. As for
pod lengths and mean seed diameter, the rates showed highly
significant and significant differences respectively. Our results
are consistent with those obtained by [26]. By applying organic
manure (vermicompost) on the mung bean, they found a con-
siderable increase in yield attributes. Indeed, the application of
fertilizer has caused a gradual increase in yield components and
confirms the work of [27]. They showed that eggplant agro-
nomic parameters improved with increasing cow dung doses.
Also in some authors such as [28], increasing organic manure
rates led to an increase in agronomic parameters in maize. Rates
ranging from 3 to 4 tonnes/ha had greater effects on agronomic
parameters compared to the control. This could be explained by
the fact that these rates met the nutrient requirements (N, P and
K) of the soil. In addition to providing essential nutrients, they
improve the physical (mineral and water retention capacity),
chemical (cation exchange capacity) and biological properties
of the soil. However, our results are contrary to those of [29].
Indeed, these researchers have shown that tomato yield and its
components decrease with increasing doses. This situation
could be explained by the difference in organic fertilizers, the
dose and the plants used in our trial. According to them, the
mineral elements provided by maximum doses (30 t/ha) of or-
ganic manure are beyond the plant's needs and would lead to
antagonistic effects.

For the weight of 100 seeds per plant, there is no significant
difference at the 5% threshold. The high weight (6 g) was rec-
orded with the doses of 4 tonnes/ha, 3 tonnes/ha and 2 tonnes/ha
of cow dung and the low weight (5.88g) observed at the control
level. This is consistent with the results of [30]. These authors,
when applying phosphate fertilizers and oil palm ash to the
mung bean, did not find a significant difference in terms of
weight of 100 seeds per plant. For the latter, this would be ex-
plained by the high phosphorus content and acidity of the soil,
which make phosphorus remain bound and difficult for plants
to absorb. [31] also reported that generally in acidic soils, the
dominant micronutrients are higher than the macronutrients.
The low weights of 100 seeds per plant at the control level could
also be due to the high temperatures (scalding).

At the 5% threshold, the analyses revealed a very highly
significant difference in cow dung doses on the grain yield of
the mung bean. The 4 tonnes/ha dose gave high yields (1.15
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t/ha) unlike the control (0.44 t/ha). This yield is higher than
the potential yield in a farmer environment (1 t/ha) in Burkina
Faso. The high seed yield would be explained by the number
of pods and the large above-ground dry biomass. This is con-
sistent with the results of [15] who showed that there is a cor-
relation between yield and above-ground dry biomass. Ac-
cording to [32], morphological and agronomic parameters are
determining variables in cowpea yield. These authors have
also demonstrated that organic manure has the ability to en-
hance the development of morphological and agronomic com-
ponents that predict cowpea yield. Authors who have worked
on mung bean [26] have shown a correlation between yield
attributes and seed yield.

5. Conclusions

The results of the study showed that the different parame-
ters of mung bean vary according to the doses applied. The
plants that received the 4 tonnes/ha dose of cow dung gave the
best performance compared to the others. Thus, the dose of 4
tonnes/ha of cow dung appears to be an optimal dose for the
good growth and production of the mung bean. The contribu-
tion of cow dung in the production of the mung bean seems
innovative and beneficial for producers.

This study deserves to be continued over several seasons
and in different areas in order to evaluate maximum doses of
cow dung on the mung bean and to evaluate the medium and
long-term effects of cow dung on the physical and chemical
properties of the soil.

Limitations of the study

The results of this study are preliminary and are realized in
single-season. They cannot be generalized.

Abbreviations
ANOVA  Analyze of Variance
ASD Average Seed Diameter
BFlo Beginning of Flowering
Bmat Beginning of Maturity
DAS Days After Sowing
DC Diameter at the Crown
DSM/P Dry Seed Mass Per Plant
Flo50 Date of 50% Flowering
HS Highly Significant
INSD National Institute of Statistics and
Demography
M100S Mass of 100 Seeds
Mat50 Date of 50% Maturity
MDAB/P Mass of Dry Above-ground Biomass Per Plant
NL Number of Leaves
NP/P Number of Pods Per Plant
NS No Significant
NS/P Number of Seeds Per Plant
PDM/P Pod Dry Mass Per Plant
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PH Plant Height

PL Pod Length

S Significant

VHS Very Highly Significant
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