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Abstract

Background and Objectives: French bean has been observed as an important vegetable crop grown locally, which provides high
nutrition, improves soil physical conditions and is utilized as fodder for livestock animals. The researcher aimed to observe the response
of application of inorganic fertilizers in combination with types of decomposed animal excreta of animals such as sheep, goat and poultry
on the growth and yield parameters of French bean. Materials and Methods: The research was conducted in a Randomized Complete
Block Design (RCBD) with 3 replications of each treatment combinations comprised of 18 treatments i.e., 3 types of Decomposed Animal
Excreta (DAE) such as poultry (DAEp), sheep (DAEs) and goat (DAEQ) with 6 treatments levels. Treatment responses that had been
observed were growth and yield components. The collected data were analyzed using Minitab statistical software. Results: It is obtained
that application of FYM 10 MT ha='+NPK 200 kg ha="+urea 100 kg ha~' and Decomposed Animal Excreta of Poultry (DAEp) gave the
maximum number of leaf, plant height, pod number, pod length, pod weight and French bean yield. This was followed by FYM
10 MT ha—"+NPK 200 kg ha="+urea 50 kg ha~'and Decomposed Animal Excreta of Goat (DAEQ). Conclusion: The application of treatment
5 comprises of FYM 10 MT ha='+200 kg NPK+100 kg urea ha—" and Animal Excreta of Poultry (DAEp) increased the plant height, leaf
number, pod number, pod weight and yield of French bean.
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INTRODUCTION

French bean is a member of the legume family Fabaceae
which s native to America and grown worldwide. French bean
is an important vegetable crop grown extensively due to its
short duration and high nutritive values which provides a lot
of opportunities to local farmers to diversify the risk and
exportthe produce’. The crop is known by various local names
such as kidney bean, green bean, “bini" etc. and is a good
source of protein, calcium, phosphorus, iron, carotene,
thiamine, riboflavin and vitamin A and C. Phaseolus vulgaris
are nutritionally and economically important food cropin each
part of the world for human diet and offers a wide range of
important minerals?3. Inappropriate cultivation practices and
long term application of inorganic fertilizers without organic
supplements gave poor soil physicochemical properties,
environmental degradation and low productivity of crops*.
Low productivity is attributed to low fertility, poor soil organic
matter content due toinadequate supply of organic materials.
Substitution of plant nutrient elements by organic means is
very important for sustainable agriculture production.
Although, inorganic fertilizers are a convenient way for rapid
correction of nutrient deficiencies but reduce overall soil
fertility®, their high cost limits its wide application by farmers®.
Application of organic-based fertilizers can resultin higher soil
microbial activity and fertility, whereas chemical forms of
fertilizers with higher salt effects generally reduce soil
microbial activity and soil fertility’. Farmyard manure improves
the physical and chemical properties of soil® and acts as the
source of plant nutrients and organic matter, which enhance
the soil biodiversity? and improve the soil quality’. The
advantage of combining organic and inorganic sources of
nutrients in nutrient management has been proved superior
to the use of each component separately. In modern-day
intensive crops, cultivation requires the use of chemical
fertilizers but the price ofinorganicfertilizers increasing day by
day which in turn has increased the cost of production. The
use of inorganic fertilizers not only increased the cost of
production but also decreased the overall soil fertility causing
environmental pollution'. Use of organic materials as an
effective means for improving biological and physical
properties of soil which results in higher moisture availability,
better nutrient retention and increased crop yield. Research
outcomes' in Fiji demonstrated a low level of soil organic
matter and major plant nutrients such as nitrogen,
phosphorus etc. Many previous studies pointed out that the
application of both chemical and organic fertilizers together
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caused toimprove soil properties and supply of essential plant
nutrients for higheryield'*'>. Recently, Kobobe's observed that
the combined application of FYM and nitrogen fertilizers
significantly influenced the plant height, number of leaves and
total yield of onion. Therefore, this study aimed to explore the
appropriate chemical fertilizer doses in combination with
naturally decomposed animal excreta application to achieve
potential crop production and soil improvement.

MATERIALS AND METHODS

Study area: The study was carried out during April-August,
2016 at the Instructional Agricultural-Farm Complex (IAFC),
College of Agriculture, Fisheries and Forestry (CAFF), Fiji
National University, Fiji. The geographical location of the
study area is S18°2'33"-E178°32'45". The soil type of the
experimental fields was sandy clay loam to clay loam in
texture, organic matter content is quiet low (1.9%) and soil pH
is 5.8. Research fields are approximately 15 m above mean sea
level and fields are poorly drained'. The study area has a
warm tropical climate characterized by heavy rainfall during
November-April and scanty rainfall during the rest of the year.
The annual precipitation of the site was 3500 mm. The average
maximum temperature was 26°C and the average minimum
temperature was 21°C. The average mean temperature was
23°C. The humidity was varied from 71.5-81.0%"".

Treatments: The experiment comprised of 18 treatments i.e.,
3 different Decomposed Animal Excreta (DAE) such as poultry
(DAEp), sheep (DAEs) and goat (DAEg) with 6 treatment levels
as showninTable 1. Decomposed animal excreta were added
into the experimental plots before secondary tillage. Chemical
fertilizer was added according to the plant growth stage as
recommended according to plant variety.

Plants were planted at a standard spacing of 50 and
30 ¢cm between the rows and plants, gap-filling; weeding,
irrigation and pest management were done as per the
requirement.

Table 1: Treatment combinations

Treatments Treatment composition

T, FYM 5 MT ha™

T, FYM 5 MT ha™" + NPK 100 kg ha™'

Ts FYM 5 MT ha=" + NPK 200 kg ha—'+urea 50 kg ha™'
T, FYM 10 MT ha=" + NPK 200 kg ha="+urea 50 kg ha™'
Ts FYM 10 MT ha=" + NPK 200 kg ha="+urea 100 kg ha~'
Te FYM 5 MT ha~" + urea 50 kg ha™'

FYM: Farm yard manure, MT ha=": Metric ton per hectare, kg ha=": Kilogram per
hectare, NPK: Nitrogen, phosphorus and potassium mixture
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Experiment design: The experiment was designed as
Randomized Complete Block Design (RCBD) with three
replications of each treatment combination. As treatment
responses plant height, number of leaves, number of pods;
seeds per pod, pod length, pod weight and final yield were
recorded. Three plants from each replication were selected
randomly and were tagged for the data collection.

Statistical analysis: The collected data were statistically
analyzed using Minitab statistical software. Analysis of
Variance (ANOVA) on Randomized Complete Block Design by
General Linear Model (GLM) procedure was performed and
treatments means were analyzed by least significant different
test method™.

RESULTS

Figure 1 shows the final yield value of French beans for
the different treatments. It was clear that treatment 5 with
FYM as DAEp was given the highest yield followed by
treatment 4 with FYM as DAEp was given the second-highest
yield. The minimum yield was given treatment 1 ie,
application of FYM only and application of DAEs. Higher yield
showed to DAEp treatment and DAEs gave the lower yield
records. These results revealed that Decomposed Animal
Excreta (DAE) poultry given required nutrients for better
growth of the plants in comparison to other decomposed
animal excreta such as goat and sheep. French bean is
belonging to the leguminous family, therefore, this plant may
be required more nitrogen fertilizer than other nutrient

components, therefore, the plant might be given a higher
yield to DAEp with higher urea (treatment 5 with FYM as
DAEp).

Number of leaves and plant height: Table 2 and 3 show the
results of the least significant difference test. Results revealed
that the average number of leaves and plant heightincreased
significantly with an increase in treatment levels up to
treatment 5 (T;). The maximum average number of leaves
(22.4) and plant height (47.6 cm) were recorded with T which
was followed by T,. The lowest average number of leaves
(14.6) and plant height (39.9 cm) were observed with T,.
Results (Table 2) indicates that the average number of leaves
and plant height were maximum in the case of DAEp
(decomposed animal excreta of poultry) followed by DAEg
(goat) and minimum in case of DAEs (sheep). The highest
average number of leaves (21.0) and plant height (46.8 cm)
was observed with DAEp, which was significantly higher with
other treatments. The lowest average number of leaves (17.5)
and plant height (41.0 cm) was observed in the case of DAEs.

Number of pods and pod length: Data showed that the
average number of pods per plant and pod weight was
increased significantly with anincrease in treatments (Table 2)
up to Ts. The maximum average number of pods (20.9) per
plant and average pod length (12.2 cm) were recorded with
Ts, which was followed by T,. The maximum value was
observed with T; which were statistically similar to T, in the
case of the number of pods (20.5 per plant) and pod length
(11.8cm). The minimum values of the average number of pods
(13.7) per plant and pod length (6.9 cm) were recorded with
Treatment 1 (T,).
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Fig. 1: Treatments response for the yield of French bean
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Table 2: Average of number of leaves, plant height, number of pods and pod length

Treatments No. of leaf/plant Plant height (cm) No. of pods/plant Pod length (cm)
FYM 5 MT ha=' (T,) 14.6° 39.9¢ 13.7 6.9¢
FYM 5 MT ha="+NPK 100 kg ha=" (T,) 18.3¢ 4294 16.3¢ 8.9¢
FYM 5 MT ha="+NPK 200 kg ha="+urea 50 kg ha=" (T;) 20.1¢ 45.0¢ 18.8° 10.3°
FYM 10 MT ha="+NPK 200 kg ha="+urea 50 kg ha=" (T,) 21.4° 46.6° 20.52 11.8%
FYM 10 MT ha="+NPK 200 kg ha—"+urea 100 kg ha=" (Ts) 22.4° 47.6° 20.9° 12.22
FYM 5 MT ha~"+urea 50 kg ha™" (Ty) 18.4¢ 4254 16.6¢ 9.0¢
Critical difference at 5% 0.6 0.9 0.5 04
Decomposed Animal Excreta of Poultry (DAEp) 21.0° 46.8° 19.52 10.6°
Decomposed Animal Excreta of Sheep (DAEs) 17.5¢ 41.0¢ 16.1¢ 9.1¢
Decomposed Animal Excreta of Goat (DAEQ) 19.1b 44.4° 17.90 9.9b
Critical difference at 5% 0.4 0.6 0.3 03
Numbers followed by the same letter in the same column show no significant difference (p<0.05)

Table 3: Average of pod weigh, seed per pod and yield of French bean

Treatments Pod weight (g) Seeds/pod Yield (t ha™")
FYM 5 MT ha~' (T,) 5.1¢ 4.2¢ 5.6°
FYM 5 MT ha="+NPK 100 kg ha=" (T,) 6.3¢ 5.7¢ 8.2¢
FYM 5 MT ha="+NPK 200 kg ha="+urea 50 kg ha=" (T;) 7.1¢ 6.5P 10.8¢
FYM 10 MT ha="+NPK 200 kg ha="+urea 50 kg ha=" (T,) 8.0° 7.2% 13.2°
FYM 10 MT ha="+NPK 200 kg ha—"+urea 100 kg ha~" (Ts) 8.8 7.4 14,9
FYM 5 MT ha~"+urea 50 kg ha™" (Ty) 6.3¢ 5.5¢ 8.5¢
Critical difference at 5% 0.5 0.3 0.8
Decomposed Animal Excreta of Poultry (DAEp) 7.3 6.4° 11.72
Decomposed Animal Excreta of Sheep (DAEs) 6.5¢ 5.7¢ 8.6
Decomposed Animal Excreta of Goat (DAEQ) 7.00 6.1° 10.3°
Critical difference at 5% 04 0.2 0.6

Numbers followed by the same letter in the same column show no significant difference (p<0.05)

Observed results revealed that the average number of
pods per plant and pod length was maximum with the
application of DAEp (poultry manure) followed by DAEg
(goat) and minimum in case of DAEs (sheep). The highest
number of pods (19.5) per plant and pod length (10.6 cm) was
observed with DAEp which was significantly higher with
other treatments. The lowest values of the number of pods
(16.1) per plant and pod length (9.1 cm) were recorded with
DAEs.

Pod weight and seeds per pod: The pod length and number
of seeds per pod (Table 3) were increased with an increase in
treatments levels up to Ts. The highest values of pod weight
(8.8 g) and the number of seeds (7.4 per pod) were observed
with T, which was followed by T,. However, the observed
number of seeds with T, was statistically similar to T,
(7.2 per pod). The lowest pod length (5.1 g) and the number
of seeds (4.2 per pod) with T,. Similarly, the Decomposed
Animal Excreta of Poultry (DAEp) recorded the highest value
of the pod weight (7.3 g) and the number of seeds
(6.4 per pod) followed by DAEg and minimum pod weight
(6.5 g) and the number of seeds (5.7 per pod) was recorded
with the application of DAEs.
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Yield: The maximum yield of the French bean was recorded
with the application of T treatment, which was followed by T,,
whereas, the minimum yield was recorded with T,. The
maximum French bean yield (14.9 t ha™') was recorded with
Ts, which was followed by T, (13.2 t ha™') and the minimum
yield (5.6 t ha™") with the application of T,. On the other hand,
DAE prerecorded the highest yield (11.7 t ha™"), which was
followed by DAEg and minimum (8.6 t ha™') yield were
recorded with the application of DAEs.

DISCUSSION

In the present study the leaf number, plant height, pod
weight and French bean yield increased with the application
of treatment 5 (i.e, NPK 200+urea 100 kg ha~') with
10 MT FYM ha~' as Decomposed Animal Excreta of Poultry
(DAEp), which was significantly higher with other treatments.
Increased growth parameters might have been obtained due
to better growth and leaf expansion due to developed
photosynthetic capacity' and enhanced effective utilization
of plant nutrients?® due to application of poultry manure with
urea and NPK fertilizer, which contributed an increase in the
yield components. The higher pod number and pod length
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could be the result of improvement in soil fertility due to an
increase in soil organic material which enhanced the function
of chemical fertilizer?, as manure makes the inorganic N less
easy to leach. Nath et a/?? observed that application of
composted animal excreta of livestock animals, which contain
a high level of SOM, OC, total and available NPK and
micronutrients, significantly increased the yield of tomato,
microbial and enzymatic?*%. Application of decomposed
animal manures increased the plant height and fresh biomass
of alfalfa and vincarosa? plants. The findings are similar to
Sutrisno and Yusnawan?’, who reported on the growth and
yield of mung bean and Kulkarni et a/%® on groundnut.
Maria et a/? revealed that the application of animal manures
in the combination of inorganic fertilizers increased the plant
growth, yield, pod and vegetable soybean forage feed.
Faisal et a/>® observed that the application of organic and
inorganic manures improves the maize yield and physio-
chemical properties of soil. Amin et a/3! reported an increase
in growth, yield and quality of Fodder Maize by application of
a different source of nitrogen. Singh et a/*, reported that an
increase in growth and yield parameters of French bean was
due to the combined application of organic manure and
inorganic fertilizer under irrigated conditions. Application of
decomposed animal excreta in combination with fertilizer
doses might have improved the physical, chemical and
biological properties® of soil and helped for better plant
growth and higheryield. These findings are also supported by
Adeniyan and Ojeniyi**, Sarma et a/3> and Mohanty et a/*.

The additional increase in the application of urea did not
affect the growth and yield of French beans after doses of
50 kg ha~'. The major limitation observed during the study
was frequent and unpredicted rainfall. It would be
recommended to carry out similar studies across the region to
identify the appropriate fertilizers and manures doses for
efficient utilization of available resources.

CONCLUSION

The result of the study revealed that maximum plant
height; the number of leaves, pod weight, seeds per pod was
recorded in Ts and T, with DAEp and minimum recorded in T,
with any types of animal FYM. The maximum yield was
recorded with DAEp followed by DAEg and minimum with
DAEs and the higher performance of composted animal
excreta on the growth of the French bean might be due to the
release of the optimum amount of plant nutrients as well as
the slow release over an extended period. Finally, it can be
concluded that inorganic fertilizer together with organic
farm animal decomposed animal excreta gave good results in
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terms of plant growth and yield. Further, it caused higher
improvement of soil texture and structure than adding
inorganic fertilizer along.

SIGNIFICANCE STATEMENT

This study will help the farmers to determine the
application of appropriate doses of fertilizers in combination
with manures to maximize the crop yield and to improve the
soil physical conditions, at the same time to the researchers to
explore such identified areas to explore the possibility of
further research in the region for to uncover the ways for
sustainable crop production.
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