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I. INTRODUCTION

Abstract

The improvement of agriculture productivity is depending on many factors including high-quality seeds and fer-
tilizers. Soil fertility and water holding capacity may affect plant growth which decreases production. This re-
search aims to provide information on three different fertilizers used in the agriculture production system such
as Yard Manure (Organic), Urea, DAP, and their combination on vegetative growth and productivity of bush beans
RWR2245. Fertilizers were applied in each plot equally through Randomised Complete Block Design (RCBD). The
plot without fertilizer had shown the highest germination percentage (T0) of 88.5%, while the plot T5(Urea + FYM)
had shown the lowest germination percentage of 43.5%. Plant vigor parameters were evaluated at 20, 30, and 40
days after sowing. T4(FYD + DAP) showed the highest growth rate and TO (without fertilizer) had the lowest
growth rate. By considering the diameter, T4 (4.875mm) had the highest stem diameter, whereas T0 (3.025mm)
had a lower stem diameter. The maximum number of leaves obtained in T4 was 18.00, while the minimum num-
ber was 11.75 observed in treatment without fertilizer To (control). The productivity parameters such as the day
at 50% flowering after planting, the plant pod number, seeds number in pod per plant, the weight of 1000 bean
grains for each treatment, and the total yield in tons per hectare (t/Ha) were observed, and results show that the
combination of T4 (FYM + DAP) and T1 (FYM+UREA) applied alone resulted in the highest yield (2.41t/ha) and
2.06 t/ha in average, respectively, while the treatment without fertilizer TO showed the lowest result of 1.7t/ha.
Different fertilizer levels had a significant effect (p < 0.05) on 50% flowering.

© 2020 The Author(s). Published by TAF Publishing.

is very essential as it has an impact on both vegetative and

Common bean, Phaseolus vulgaris L., is mostly considered
as a seasonal food crop that is used as a source of protein
for the human being. According to [1], bean crops dispersed
in the world from America until planted in many countries
based on their socio-economic value to the society. Beans
production is affected by main factors includes the cost of
inputs investment, competition with crops, and cropping
systems used by the farmers [2]. Bean productivity is af-
fected (pocked) by different factors which include the sup-
ply of the appropriate fertilizers necessary to crops. [3] re-
ported that the fertilizer types, rates, and application time
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reproductive growth of the crops based nutrients at any
stages which resulted on increasing or decreasing produc-
tion.

Fertilizer nutrients can be classified into two kinds based
on requirements by crops those are macro and micronu-
trients. According to [4] the bean production and most of
the legume vegetables in the tropic are depending on the
types of fertilizers used by the farmers. Agriculture pro-
duction must be associated with the use of fertilizer for in-
creasing production in terms of quality and quantity. The
use of synthetic fertilizer has shown a higher contribution
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for crop production but different research also has shown
many benefits of using organic fertilizer as a contribution
for soil improvement soil, with no effect on the users and
environment [5, 6]. According to [7], it is very necessary to
suggest new sources of organic fertilizer and improve the
existing sources such that animal wastes, waste from plants,
decomposable home waste, and green manures. The or-
ganic fertilizers provide the necessary chemical elements
and some of the microorganisms which contribute to soil
structure and fertility improvement that resulted in gas and
water maintenance by the soil [8]. The plant roots part
grows well depending on the soil structure and texture how-
ever that has an impact on the plant shoot part.

Inorganic fertilizers are used by most vegetable and
legumes producers because inorganic fertilizer provides
the exact nutrient needed by the plant especially macronu-
trients that lead to yield improvement [9, 10]. Most of the
farmer doesn’t consider the impact of inorganic fertilizer for
the soil and future production. [9] reported that the use
of no synthetic fertilizers such as compost, plant residue,
farmyard manure, or green mature may reduce the cost
of production and maintain food quality without fertilizer
residue. Different research has been done and resulted in
many benefits of using organic fertilizer like [11]. Shown
the effect of using no synthetic fertilizer on soil, plant, and
soil microorganism. All can contribute to increasing agricul-
ture production. General, there is a gap of information re-
lated to the use of both fertilizers as research has shown dif-
ferent advantages and disadvantages for each type of fertil-
izer but both have an impact on improving production. This
research aims to evaluate the effect of organic-inorganic fer-
tilizer and their combination on vegetative growth and pro-
duction of bush bean Rw2245 variety.

II. RESEARCH METHODS AND MATERIALS
This research was conducted at Rwanda Agriculture Board
(RAB) in the southern province of Rwanda during the rainy
season of the year 2014.

A. Experimental Site

RAB is about 1650 meters above sea level and is located in
Huye district- Southern province. the average temperature
of this site is about 190C and the average rainfall ranged be-
tween 1400-1600mm with soil acidity 5.5 to 5.8pH. This site
exhibits a tropical extreme climate with the dry season and
rainy season. This research will be conducted during the
rainy season which is expected to start from January to May.
During this research, the main materials to be used are bush
bean plants (Phaseolus vulgaris (L.) RWR2245 variety and
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farmyard manure were obtained from Rwanda Agriculture
Board while fertilizers (DAP and UREA) were obtained from
Agrotech (Agriculture Technology. Ltd). The fertilizer to be
applied in each plot was calculated according to the quan-
tity needed per hectare. The data will be collected based on
vegetative and reproductive parameters which include ger-
mination percentage, plant diameter,; the height of the plant,
total leaves per plant, flowering rate, total pods per plant,
seeds per pod, production per plot, and weight of 1000 bean
grain to determine biomass. Complete Randomized Block
Design (CRBD) was used with 6 treatments and each will
be replicated 4 times means 24 experiment units. The ex-
periment was conducted from February 2014 to May 2015
and the data will be collected on the 10th, 20th, 40th days.

TABLE 1
FIELD DESIGN AND REQUIRED FERTILIZER INPUT
Treatment  Material Quantity
To WITHOUT FERTILISER 0
T1 FYM 12 Kg
T2 DAP 140g
T3 UREA 720g
T4 DAP+FYM 140g+12kg
T5 UREA+FYM 720g+12kg

FYM: Farm Yard Manure; DAP: Diammonium phosphate

B. Statistical analysis

The collected data were analyzed by using Microsoft Excel
and ANOVA.

III. RESULT AND DISCUSSION
A. Germination

The highest germination percentage has been recorded in
the plot without fertilizer (T0) with (88.5%), followed by
T1 (FYM) with a germination percentage of 86.5% while
the lowest germination percentage has been recorded in T5
(Urea + FYM) with 43.5%. The results were significantly dif-
ferent between treatments at a 5% level of significance. The
result obtained can be categorized into three homogeneous
groups as the treatments with the same letter are not sig-
nificantly different. The result is similar and approved by
resulted research of [12] shown that seed germination is af-
fected by both organic and inorganic fertilizer in terms of
nutrients content. so that fertilizers are requested by the
plant after roots emergency for being used as source nutri-
ent for vegetative growth.
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TABLE 2
THE EFFECT OF ORGANIC, INORGANIC FERTILIZERS AND THEIR
COMBINATIONS ON PLANT GERMINATION PERCENTAGE AFTER
8 DAYS

Treatment Germination Rate  HG

TO 88.5 A

T1 86.5 A

T2 63.75 B

T3 56.25 Bc

T4 65.5 B

T5 43.5 C

Grand mean  67.3

L.S.D 16.01 CV% 2.6

B. Height of bean plant

Figure 1 represents the result recorded about plant height
at 20th, 30th, and 40th days after sowing (DAS). The best
performance has been recorded in the treatment(T4) as a
combination of DAP and FYM with an average of 34.32cm,
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whereas To(control without fertilizer) has resulted to slow
growth with 20cm height. The plant height is depending
on the fertilizer used as the nutrient deficiency can leads
to crop stunting. Normally, DAP provides both phosphorus
and nitrogen as nutrient whose function impact positively
on crops growth. As reported by [13]. Nitrogen has a func-
tion to stimulate the growth and to increase the protein con-
tent of crops grown as well as regulating the use of phospho-
rus, potassium, and other nutrients. [14] reported that soil
nutrients play a crucial role in plant growth. Furthermore,
applying mineral fertilizer and FYM increases the soil nu-
trients availability and enhances microbial activity, which
influences plant growth and yield in general. [15] reported
that plants which received nitrogen and phosphorus nutri-
ent from fertilizer growth faster and that contribute to plant
elongation.
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Fig. 1. The effect of organic, inorganic fertilizers and their combinations on the plant on

crop height at 10, 20, and 40days after planting

C. Number of leaves

The number of leaves was recorded on the 20th, 30th, and
40th days; Figure 3 presents the number of leaves at 10
days intervals, where the maximum number of leaves were
observed in T4 (3.75), while the minimum ones were ob-
served in T5(3) and T3(3) at 20th day. The results after the

40th day showed the maximum mean number of leaves in
T4 (18.00), while the minimum was observed in TO (11.75).
[16] reported that plant length and the number of leaves in-
creased with the application of DAP fertilizer until optimum
and organic fertilizer contributes to soil water holding ca-
pacity. This proves the presence of many leaves number in
combination with DAP and FYM treatment.

Time-evolution of number of leaves
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Fig. 2. The effect of organic, inorganic fertilizers and their combina-

tions on plant leaves shading after 10, 20, and 40 days of planting

stem diameter
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In general stem, diameter increased from the 20th day to
the 40th day after sowing. The levels of FYM, DAP, and Urea
were measured on the 20th, 30th, and 40th days after sow-
ing. The means resulted of stem diameter 40th days af-
ter sowing demonstrated that the maximum stem diame-
ter was observed in T4 (4.875mm), while the minimum was
in TO (3.025mm). [16] showed that two macronutrients
(N and P) that plants obtained from Diammonium Phos-
phate have a higher contribution to plants' food synthesis
and plant cell multiplication. The plant absorbed nutrients
in form of ions that shown the contribution of FYM for im-
proving soil water holding capacity. Therefore, a combina-
tion of both DAP and FYM has shown a greater contribution
to plant vigor regarding plant diameter.
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Fig. 3. the effect of organic, inorganic fertilizers and their
combinations on stem diameter at 20th, 30th, and 40th Days
After Sowing (DAS)

D. Days to 50% flowering

Data related to flowering was collected when 50% of plants
had flowers. During this study, it was observed that the
bean started to flower at different dates varied from 40.5
to 43.25 days to obtain 50% flowering. The earlier flower-
ing was recorded in T3 followed by T2, while T5 was had
late flowering. This allows classifying the results into 3 ho-
mogenous groups mentioned from the Table above such as
a,aband b. Different fertilizer levels had a highly significant
(p < 0.05) effect on days taken to flowering. The Maximum
(43.25) days taken to flowering were recorded in T5 (Urea
+ FYM), followed by T4 (43.15) DAP + FYM, TO (41.5) days,
T1 (41.25) days, and T2 (41) days. The minimum (40.5) re-
sults for days taken to flowering were recorded in T3 cor-
responded to plots with bush beans that had early flower-
ing (Table 3). The deficiency of major nutrients stunted the
plant growth resulting in maximum days taken to flower-
ing. Gradual increase in fertilizer levels reduced the days
taken to flowering up to a certain limit and vice versa. [17]
reported that the combination of DAP and FYM is very ef-
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fective for stimulating and maximum flowering in Chile.
TABLE 3
THE EFFECT OF ORGANIC, INORGANIC FERTILIZERS AND THEIR
COMBINATION ON PLANT FLOWERING

Treatment Day to 50% flowering  HG

TO 415 b

T1 41.25 b

T2 41 b

T3 40.5 b

T4 43.15 ab

T5 43.25 a

Grand mean  40.96

Ls.d 2.516 CV%  0.685

Mean values followed by the same letter in the same column
do not differ significantly at a 5% level of significance

E. Fertilizers and yield parameters

According to the results obtained on the effect of fertilizer
on yield parameter, the high number of pods per plant has
been recorded in T4 (25.81) while the lowest was recorded
in TO(14.19). The result about the number of pods per plant
has shown no differ significantly among treatment TO, T1,
T2, and T3 but significantly different to T4 and T5. This re-
sultis justified by [18] reported bean production is depend-
ing on the types, amount, and time of fertilizer application.
The production differs among the treatment according to
the types of fertilizer used (FYM and DAP, and Urea) as pre-
sented in Table 4 indicated that both fertilizer application,
as well as their combination, has no significant effect (p >
0.05) on the number of grains per pod. Similar results have
been reported by [19] on pod yield with fertilizer and ma-
nure application. This data analysis indicated that both fer-
tilizer application, as well as their combination, has no sig-
nificant effect on the number of grains per pod. Statistical
analysis of data presented in Table 4 indicates that FYM ap-
plication with DAP had a highly significant (p <.001) effect
on 1000 grains weight. However, the maximum 1000 grain
weights (241 g) were recorded from the plot that received
DAP + FYM (T4), while the minimum 1000 grains weights
(170 g) were noted from the control plots (T0) with no fer-
tilizers. Some research reported that like [15], they have
shown that the pod dry biomass and pod biomass, as well as
total shoots and roots(number and elongation) depending
on fertilizer nutrients content. [20] and [21] also reported
that the combination of organic and inorganic fertilizer in
treatments has a positive impact on pod dry weight of the
legumes comparing to those received uncombined fertilizer.
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TABLE 4
THE EFFECT OF ORGANIC, INORGANIC FERTILIZER AND THEIR COMBINATION ON THE NUMBER OF PODS PER PLANT, NUMBER OF
SEEDS PER POD, AND WEIGHT OF 1000 GRAIN

Treatment Numb of Pods/Plant  HG Numb of Grains in P/Plant HG  Weight of 1000 grain/plot HG
TO 14.19 c 5.525 A 170 d
T1 20.12 bc 6.055 A 206 bc
T2 19.62 c 6 A 198 c
T3 18.88 c 5.812 A 189 c
T4 25.81 a 6.25 A 241 a
T5 21.57 ab 5.877 A 217 ab
Grand mean  19.53 6.02 203.5

Ls.d 6.214 0.6323  19.29

CV% 9.1 2.6 21

Mean values followed by the same letter in the same column
do not differ significantly at a 5% level of significance, as re-
ferred to as the least significant difference (L.S.D test).

E Beanyield in t/ha

The increase in the number of mature pods per plant and
pod weight per plant resulted from the use of combined fer-
tilizer during agriculture production [22]. This justifies the
bestyield obtained in the treatments T4 (2.41tones) and T5

(2.17tones), which received the combination of DAP + FYM
and UREA + FYM. The lowest yield was recorded in Control
plot TO (1.7tones) and that is similar to [22] finds where
the application of FYM in their combinations with inorganic
fertilizer has produced a higher number of mature pods per
plant, pod weight per plant, number of kernels per pod, pod
weight, pod yield, and haulm yield of groundnut comparing
to the use of fertilizer individually fertilizers.

TABLE 5
THE EFFECT OF ORGANIC, INORGANIC FERTILIZER AND THEIR COMBINATION ON BEAN YIELD (T/HA)

Treatment The Yield of Bean in t/ha Per Plot  HG

TO 1.7 D

T1 2.06 Bc

T2 1.98 Bc

T3 1.89 C

T4 241 A

T5 2.17 Ab

Grand mean  2.035

Ls.d 0.192 CV% 2.1

Mean values followed by the same letter do not differ significantly at the 5% level of
significance, as referred to as the least significance difference (L.S.D) test.
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Fig. 4. Colerraction between the number of leaves and number of pods

The results from Figure 4 show that there is a positive cor-
relation between the number of leaves and the number
of pods indicating that increasing the number of pods in-
creased the number of leaves at a correlation coefficient
of (r = 0.928). The results depicted in Figure 5 showed
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a strong positive correlation between the number of pods
and yield (the yield) of the bean per hectare (r = 0.984 or
98.4%), thus, this means that more is the plant pods, more
is the productivity per hectare.
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Fig. 5. Reasons for joining solidary agriculture

IV. CONCLUSION
In the present study, the three types of fertilizer used (or-
ganic, inorganic, and their combination) showed better
performance-based plant height, flowering, pod number,
number of pod per pod, seed weight, and crop yield. By eval-
uating those variables, the combination of organic and in-
organic fertilizer has shown the highest effect on improving
productivity. Both (DAP + FYM) and (UREA + FYM) can give
2.41 t/ha and 2.17 t/ha yield of grains on average respec-
tively especially for the bean crop RWR2245 variety. How-
ever, we are encouraged the farmer to use the combination
of organic and inorganic fertilizers for improving productiv-

ity. On another side, we encourage the researchers to con-
tinue this study by using mineral (DAP and Urea) and or-
ganic (FYM) fertilizers to evaluate their effect on nodulation
of common beans for improving the soil conditions and can
reduce the cost for fertilizer input.
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