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Abstract

A pot experiment was conducted under rainfed condition to study the effect of water hyacinth compost on the morpho-
physiological parameters of soybean (Glycine max L.) at the Teaching and Research Farm of Faculty of Agriculture and
Veterinary Medicine, Imo State University, Owerri. The treatments were control (T1) 100g (T2), 150g (T3) and 200g
(T4) of water hyacinth compost and replicated four times. The treatments were arranged in Complete Randomized
Design (CRD). The parameters measured were plant height, number of leaves, leaf area (cm2), leaf area index, relative
growth rate (RGR), Net assimilation rate (NAR), shoot dry weight(g), yield and yield components (Number of pods, pods
weight, 100 seed weight). The results obtained indicated that T3 significantly produced highest plant height (57.6cm)
compare to control. While it was observed that T4 (200g) significantly produced the highest number of leaves (233.25),
leaf area (631.80cm2), shoot dry weight (15.445g), number of pods (129.75), pod weights (25.38g) seed weight (7.23g)
and yield (0.72kg/ha) relative to control and other treatment levels. Root parameters were also significantly improved
by the rates of water hyacinth application compared to control. It will be worthy to note that there was no nodulation
perhaps that was why the yield was poor. The results showed that soybean growth can effectively be improved with
incorporation of water hyacinth into soil.
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1. Introduction

Organic manuring is becoming an important component of environmentally sound Sustainable agriculture. Residual
nature of organic sources makes them more value based for the whole system compared to individual crops [1] Organic
materials hold great promise as a source of multiple nutrients and ability to improve soil characteristics [2] Recently,
the use of organic materials as fertilizers for crop production has received attention for sustainable crop productivity

[3].

Eichhornia crassipes (Mart). Solms, commonly known as the water hyacinth family pontederiaceae and has a
cosmopolitan distribution but are mostly found in warmer areas [4]. Water hyacinth is a free-floating aquatic weed
which are considered nuisance around the world and very disturbing ecological processes [5.6]. Eichhornia crassipes
have an environmental impact and socio-economic serious aquatic ecosystems from tropical and subtropical regions
[7.8] . This plant has a rapid growth, large biomass, and tolerance for many metals / metalloids such as arsenic [9],
cadmium [4], chromium [10], copper [11], iron [12], nickel [13], and zinc [14]. Eichhornia crassipes is also the plant to
reduce and absorb toxic heavy metals and other pollutants from wastewater [15].
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Water hyacinth can be processed into compost, animal feed and the production of biogas [16,17.18].

Compost and poultry manure significantly increased growth fresh and dry weight of shoot and root and yield of tomato
compared to control [19].Past research has shown that the use of water hyacinth as a source of organic material capable
of improving the physical structure of the soil, increasing the availability of nutrients, vegetative growth and the
production of sweet corn [20].The study of water hyacinth as bio fertilizer revealed that the incorporation of water
hyacinth into soil crop system increased the performance yield of the crop plant Coriandrum sativum [21].

[22]also highlighted that using composted water hyacinth material could serve as quality manure for improving soil
fertility conditions and thus crop yields on the whole.

Soybean is widely cultivated in the subtropical ecological zone of Nigeria and throughout the world. Soybeans grows
best on soils of medium to high fertility and with a favourable soil PH of 6.0 - 6-5. Maximum yields are possible only
when producers meet plant nutritional requirements and other basic production factors [23].

Soybeans can be grown throughout the year in the tropics and sub-tropics, if water is available. Soybean requires 400
to 500mm in a season for a good crop. High moisture requirement is critical at the time of germination, flowering and
pod forming stage [24].

However dry weather is necessary for ripening soybeans can tolerate brief water logging in the rainy season [25].

The major objective study is to investigate the effect of different rate of Water Hyacinths compost used as soil
amendment on the growth and yield of Soybean.

2. Material and methods

2.1. Study Location

The experiment was conducted at the Teaching and research Farm of Faculty of Agriculture and Veterinary Medicine,
Imo State University, Owerri. Owerri lies between latitudes 5°20’N and 6° 55’ E, and longitudes 6°35’E and 7° 08’E on
elevation of 71m above the sea level, within the South East Rain Forest Agricultural Zone of Nigeria. The area as reported
by [26] maintains an average annual rainfall of 2,500mm, temperature 27°C and Relative humidity of 85%;

2.2. Experimental Materials
Seeds of soybean were procured from National Agricultural Seeds Council (NASC) Federal Ministry of Agriculture and
Rural Development. Seed variety: TGX 1448 - 2E.

2.3. Water Hyacinth as Treatment

Table 1 Chemical Composition of Water Hyacinth Compost Manure

Nutrient Value
Iron 4.0mg/kg
Phosphorus 2.6mg/kg
Potassium 2600mg/kg
Calcium 0.15mg/kg
Zinc 112.8mg/kg
Nitrogen 0.1%
Carbon 26.1%
Carbon /Nitrogen ration 26.1
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Large quantity of water hyacinth was collected from Shagaya Farm Limited, Rumuokwurusi, Port Harcourt, Rivers State.
The roots were detached and water hyacinth was left to completely dry under the sun for 60 days and it was grounded
into large particle size using an Industrial Grounding Machine.

Sample of the large particle size of water hyacinth were taken to the laboratory for analysis of its chemical composition.

2.4. Experimental Design and Layout

The experiment was laid out in Randomized Complete Randomized Design (CRD) with four replicates. (0g/plant,
100g/plant, 150g/plant and 200g/plant) formed the treatment and it was replicated four times.

2.5. Planting and Agronomic Operations

Pots were purchased and filled with soil, soybean seeds were planted at a depth of 2-3cm in pots with two seeds per
hole, and pots were placed at a distance of 80 x 80cm apart. Thinning was done at 14 days after planting to reduce the
plant stand to one per hole. Weeding was done by hand picking throughout the period of research to keep the pots weed
free.

2.6. Data Collection

The following parameters were collected:

2.6.1. Plant Height

This is the distance from the ground level of the plant to the Apex of the plant. It was measured using ruler (graduated
in centimeter).

2.6.2. Leaf Area per Plant (cm?)

This was calculated using the
formula: 6.532 + 2.045 (Li Wi) were L; = maximum lengths of terminal leaflet of the leaf.
Wi = maximum width of terminal leaflet of the leaf.

2.6.3. Leaf Area Index Per Plant

Leaf Area per plant

This was obtained by a simple formular, leaf area index per plant = Area covered by the leaf

2.6.4. Relative Growth Rate (gg'wk1)

Is the growth rate relative to the size of the population. It is also called the exponential growth rate or the continuous
growth rate. It was calculated using the formular blow.

Log W2 - log W1
T2-T1

Relative Growth Rate =

W1 = initial weight

W2 =subsequent weight
T2 = subsequent time
T1=initial time

2.6.5. Net Assimilation Rate (NAR)(gcm?wk1)

Net AssimilationRate was calculated using the formular below

nap = (2o LD w2-wi
= X
T2-T1 =~ L2-1L1

Where,
Wi - initial weight
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W2 - subsequent weight
L1 - initial leaf area

Lz - subsequent leaf area
T1 - initial time

T2 - subsequent time

2.6.6. Shoot Dry Weight

It was obtained by drying the shoot in a Lasany digital hot air oven at 80°C for 24hours and was weighed using a Kern,
EW] 300-3 analytical weighing balance.

2.6.7. Root Length

t was measured using ruler (graduated in centimetre).

2.6.8. Number of Root

This was done by visual counting of the roots using the hand lens.

2.6.9. Root Dry Weight

It was obtained by drying the root in a Lasany digital hot air oven 80°C for 24hours and was weighed using a EW] 300-
3 analytical weighing balance.

2.6.10. Number of pods

This was obtained by visual counting of pods per plot.

2.6.11. 100 seed weight

This was calculated using 100 dried seeds of soybean.

2.6.12. Yield

This was calculated with the formula;

Veild = Seed weight (Kg) % 10.000
e = Tand area (m2) ’

2.7. Statistical Analysis

Data obtained were subjected to statistical analysis using Analysis of Variance (ANOVA) to determine if the treatments
have any significant effect on parameters measured. All data were analyzed according to One-Way ANOVA using SPSS
software version 20.0.

3. Results and discussion

3.1. Effect of Treatment on Plant Height (cm) of Soybean

The data analysis on plant height is presented in Table 1. The result showed that application of water hyacinth compost
significantly improved the plant height. At 2 and 4 weeks After planting(WAP), T3 recorded the highest plant heights
(11.150cm and 23.150cm respectively) which was not significantly different (P<0.05) the lowest plant heights
(10.050cm and 18.050cm respectively) obtained from T2z and T1. Among the treated plots Tz, recorded the lowest plant
height (19.400cm), this was followed by T4 with plant height of 21.325cm but not significant to each other. At 6, 8 and
10WAP, T3 recorded the highest plant heights (44.475cm, 55.475cm and 57.600cm respectively) which was significantly
different (P<0.05) from the lowest plant heights (30.250cm, 38.550cm and 40.150cm respectively) obtained from
control as shown in Table 1. Also, it was observed that among the treated plots T2 recorded the lowest plants heights as
shown in Table 1, this was followed by T4.
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Table 1 Effect of Treatments on Plant Height (cm) of Soybean

Treatments 2WAP 4WAP 6WAP 8WAP 10WAP

T1 - Control 11.502 18.0502 30.2500P 38.5500P 40.150P
T2 10.0502 19.40072 35.825ab 40.925b 45.125
Ts 11.1502 23.1502 44.4752 55.4752 57.6002
T4 10.2252 21.3252 35.250ab 47.0252 53.7502

Mean on the same column with same letter(s) are not significantly different (P<0.05)

3.2. Effect of Treatments on Number of Leaves of Soybean

The result on the number of leaves showed that application of water hyacinth significantly increased the number of
leaves (Table 2).At 2 WAP, Tz and T3 had the same number of laves (8) which was not significantly different (P<0.05)
from the number of leaves (7.75) obtained both in control and in T4 treated plots. However, at 4 6WAP, Ts obtained the
highest quantity of leaves (43.5 and 112, respectively) which was significantly different (P<0.05) from the lowest
number of leaves (20 and 38) recorded from control. Whereas among the treated plots, T2 had minimum number of
leaves (33.750 and 89.75), followed by T4+ with number of leaves (40 and 90.5) higher than T-. Also, it was observed that
at 8 and 10WAP, T4+ had mean maximum number of leaves (158.25 and 233.25) which was significantly different
(P<0.05) from the minimum number’s leaves (80.25 and 133.75 respectively) obtained from control plots. Moreover,
the result in Table 2 showed that among the treated plots Tz had the lowest number of leaves when compared to T3 and
T4 as shown in Table 2.

Table 2 Effect of Treatments on Number of Leaves of Soybean

Treatments 2WAP 4WAP 6WAP 8WAP 10WAP
T1 - Control 7.7502 20.0000 38.000 80.75b 133.75b
T2 8.00072 33.750ab 89.752 144.752b 214.752
Ts 8.00072 43.5002 112.0072 157.252 228.752
T4 7.7502 40.0002 90.502 158.252 233.252

Mean on the same column with same letter(s) are not significantly different (P<0.05)

3.3. Effect of Treatment on Leaf Area (cm?2) of Soybean

The data from Table 3 indicates that there was a significant different (P<0.05) among the treatments at 2 and 4 WAP,
where T4, at ZWAP recorded the maximum leaf area (237.60cm?) which was not significantly different (P<0.05) from
the minimum leaf area (142.79cm?) obtained in T2 treated plots. Whereas at 4WAP, Ts had the highest leaf area
(372.85cm?) which was not significantly different (P<0.05) from the lowest (192.88cm?2) obtained from control.
However, at 6WAP T2 had significantly higher leaf area (557.83cm?) than the lowest (322.67cm?) obtained in control.
The result also showed that at 8 and 10WAP, T4 recorded the maximum leaf areas (631.80cm? and 614.0cm?2) which
was significantly different (P<0.05) from the minimum leaf area (31.66cm? and 329.3cm? respectively) obtained in
control plots.

Table 3 Effect of Treatments on Leaf Area (cm2) of Soybean

Treatments 2WAP 4WAP 6WAP S8WAP 10WAP
T - Control 192.602 192.88 322.67b 313.66P 329.3b
Tz 142.792 298.692 557.83a 535.572 466.82b
Ts 190.542 372.852 508.792 493.162 559.3ab
T4 237.602 315.70a 529.672 631.807 614.02

Mean on the same column with same letter(s) are not significantly different (P<0.05)
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3.4. Effect of Treatments on Leaf Area Index

Soybean plant was not significantly different (P<0.05) in the leaf area index at 2WAP and 4WAP with T3 having the
highest mean leaf area index of 0.586 and 0.376 respectively while the lowest mean was obtained from T: (0.430 and
0.358) respectively, comparing between the treated plots T4 had the lowest mean in the leaf area index 0.519 and 0.296
in 2ZWAP & 4WAP respectively as shown in Table 4. A mean leaf area index of 0.508 was recorded as the highest at 6WAP
obtained from Tz which was not significantly different (P<0.05) from T4 that had a mean leaf area index of 0.362, but T>
was significantly different (P<0.05) from T1 and T3 that had mean of leaf area index 0.312 and 0.269 respectively T3 had
a significantly low leaf area index as compared to T within the treated plots at 6WAP. But at 8SWAP and 10WAP T:
(0.357 and 0.371) respectively had the highest mean leaf area index and was not significantly different (P<0.05) from
T1 (0.184 and 0.247) and T4 (0.267 and 0.206) at BWAP and 10WAP respectively as shown in Table 4, T3 (0.143 and
0.150) had the lowest mean leaf area index at SWAP and 10WAP respectively.

Table 4 Effect of Treatments on Leaf Area Index of Soybean

Treatments 2WAP 4WAP 6WAP 8WAP 10WAP
T1 - Control 0.4302 0.3582 0.312b 0.184ab 0.2472b

T2 0.5462 0.3232 0.5082 0.3572 0.3712
Ts 0.5862 0.3762 0.269° 0.143b 0.150b
T4 0.5192 0.2962 0.3622b 0.2672b 0.2062b

Mean on the same column with same letter(s) are not significantly different (P<0.05)

3.5. Effect of Treatment on the Relative Growth Rate(RGR) of Soybean

The application of water hyacinth compost improved the growth rate of the Soybean plant. The data analysis shown in
Table 5 indicated that at 2ZWAP, T4 recorded the highest relative growth rate (0.074gg1wk-1) which was significantly
different (P<0.05) from the lowest relative growth rate (0.037gg'wk ) obtained from T2. At 4WAP and 6WAP T3
recorded the highest relative growth of 0.419 gg-lwk-1 and 0.345 gg-'wk-! respectively which was significantly different
(P<0.05) from the lowest relative growth rate (0.269gg-'wk-1 and 0.078gg'wk!) respectively obtained from T2 as
shown in the Table 10, whereas at 8WAP, T1 recorded the maximum relative growth rate of the Soybean (0.604gg-1wk-
1) which was significantly different (P<0.05) from the minimum relative growth rate obtained from T3 (0.210ggwk1).
Whereas at 10WAP, T3 had the highest relative growth rate of 0.127gg-'wk-! which was significantly different (P<0.05)
from the minimum relative growth rate obtained in T.

Table 5 Effect of Treatments on the Relative Growth Rate (gg-1wk-1)

Treatments 2WAP 4WAP 6WAP SWAP 10WAP

T1 - Control 0.0832 0.285v 0.117» 0.604a 0.094bc
T2 0.037v 0.269> 0.078p 0.592a 0.077¢
Ts 0.0672b 0.4192 0.3452 0.210¢ 0.1272
Ta 0.0742 0.3852 0.252a 0.375b 0.1152b

Mean on the same column with same letter(s) are not significantly different (P<0.05)

3.6. Effect of Treatment on Net Assimilation Rate (gcm2wk-1)

The various treatments had a significant effect on the net assimilation rate(Table.6).At 2ZWAP the result obtained
showed that control T: (0.004 gcm?wk-1) had the lowest mean net assimilation while T4 (0.0015 gcm?wk1) had the
highest mean net assimilation rate. But all treatments were not significantly different (P<0.05). But comparison of the
treated plots, treatments T3 (0.009 gcm2wk1) had the lowest net assimilation. At 4WAP, 6WAP, SWAP & 10WAP, T3 had
highest mean assimilation rate of 0.0005 gcm2wk-1, 0.0015 gcm?wk-?, 0.0078 gcm?wk-1 and 0.0029 gcm?wk-1and plants
under the control experiment had the lowest mean net assimilation rate of 0.0002 gcm?wk-1, 0.0001 gcm?wk-1, 0.002
gcm?wk! & 0.0013 gem?wk ! respectively as shown in Table 6 in the treated plots, T had the lowest mean net
assimilation rate at 4WAP, 6WAP and 10WAP as they measured 0.0003 gcm2wk?, 0.0001 gcm2wk-1 and 0.0018 gcm2wk-
1 respectively but was higher than T4 at 8WAP at it measured 0.0036 gcm2wk! while T4 measured 0.0029 gcm?wk-1,
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they were not significantly different (P<0.05) also at 4WAP and 10WAP but were significantly different (P<0.05) at
6WAP as T4 measured 0.0007 gcm2?wk-1 mean net assimilation rate.

Table 6 Effect of Treatments on Net Assimilation Rate (gcm2wk-1)

Treatments 2WAP 4WAP 6WAP 8WAP 10WAP
T1 - Control 0.00042 0.0002°b 0.0001¢ 0.00222 0.0013°b
T2 0.00102 0.00032b 0.0001¢ 0.00362 0.0018P
T3 0.00092 0.00052 0.00152 0.00782 0.00292
T4 0.00152 0.0004a 0.0007° 0.00292 0.00222b

Mean on the same column with same letter(s) are not significantly different (P<0.05)

3.7. Effect of Treatments on Shoot Dry Weight(g)

The result in Table 7 showed that the application of water hyacinth significantly increased the shoot. At 2ZWAP there
was no significant different (P<0.05) with T2 (0.140g) having the highest shoot dry weight and T1 (0.073g) having the
lowest shoot dry weight. But comparison made within the treated plots T4 (0.088g) had the lowest shoot dry weight
followed by T3 (0.103g). At 4WAP T3 (0.672g) had the highest shoot dry weight and was not significantly different
(P<0.05) from T» (0.466g) and T4 (0.541g) but was significantly different (P<0.05) from T1 (0.270g) that had the lowest
mean shoot dry weight. Significant difference (P<0.05) was recorded at 6WAP in T1 (0.160g), T3 (3.412g) and T4
(1.631g) but having T2 (0.640g) not significantly different (P<0.05) from T1 and Ta. T1 had the lowest shoot dry weight,
followed by Tz, then T4 but Ts had the highest shoot dry weight.

The result in Table 7, showed that the application of water hyacinth significantly increased the shoot dry weight, at the
8WAP and 10WAP with T2 (9.448g and 13.444g) T3 (8.538g and 15.270g) T4 (9.048g and 15.445g), the control recorded
the lowest mean shoot dry weight of 3.35g and 5.133g respectively.

Table 7 Effect of Treatments on Shoot Dry Weight (g) of Soybean

Treatments 2WAP 4WAP 6WAP SWAP 10WAP

T1 - Control 0.0732 0.270b 0.150¢ 3.3500 5.133b
T2 0.1402 0.4662b 0.640bc 9.4482 13.4442
Ts 0.103a 0.672a 3.412a 8.538a 15.270a
Ta 0.0882 0.541a 1.631b 9.0482 15.4452

Mean on the same column with same letter(s) are not significantly different (P<0.05)

3.8. Effect of Treatments on Root Length (cm) of Soybean

The result in Table 8, showed that the application of water hyacinth significantly increased root length according to the
different levels of treatments, At 2WAP and 4WAP there was no significant difference (P<0.05) except for T4 with lowest
mean root length of 2.960cm at 2WAP which made it significantly different (P<0.05) from the other treatments at 2WAP,
also T4 (8.958cm) had the lowest mean root length at 4WAP but was not significantly different from T1,T2,Ts which had
11.075cm, 11.320cm and 11.935cm respectively.

Table 8 Effect of Treatments on Root Length (cm) of Soybean

Treatments 2WAP 4WAP 6WAP S8WAP 10WAP
T1 - Control 7.5432 11.0752 11.773¢ 35.113b 48.6002
T2 6.3802 11.3202 20.0101 38.2100 52.6252
Ts 6.1382 11.9352 15.675P 56.0182 57.8752
Ta 2.960p 8.9582 18.1002b 44.835 57.3002

Mean on the same column with same letter(s) are not significantly different (P<0.05)
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At 6WAP ,T2 had the highest root length with data obtained as 20.010cm which was significantly different (P<0.05) from
T1 that had the lowest data obtained as 11.773cm. Among the treated plots T3 was the lowest with data obtained as
15.675cm.

3.9. Effect of Treatments on the number of roots of Soybean

Results of analysis of variance showed significant influence of treatments on the number of roots (Table9). At 2ZWAP,
the lowest number of roots (31.50) was observed from T4 which was followed by T3 with mean number of roots (39.00)
as shown in Table 9, but were not significantly different (P<0.05) from each other but were significantly different
(P<0.05) from T2 (17.50) with highest mean number of roots (77.5) followed by control with mean number of 59.50. In
the Table 9, 4WAP recorded T4 (82.50) as the mean highest number of roots which was significantly different (P<0.05)
from T1 (53.75), T2 (58.50) and T3 (45.50) observing that T3 had the lowest mean number of roots. Among the treated
plots in 6WAP T4 (117.25) had the highest number of roots while T2 (41.25) had the lowest followed by Ts (52.25). High
number of roots was recorded in 8WAP and 10WAP with T4 having the highest number of roots 3982.3 and 6311.5
respectively which was significantly different from the control which had 1039.8 and 1995.5 respectively (Table 9). The
Table 9 also shows that T4 had the highest number of roots in 4WAP, 6WAP 8WAP and 10WAP except in 2WAP were it
had the lowest mean number of roots.

Table 9 Effect of Treatments on Number of Roots of Soybean

Treatments 2WAP 4WAP 6WAP SWAP 10WAP
T1 - Control 59.502b 53.75b 80.00P 1039.8v 1995.5b
T2 77.502 58.50b 41.25¢ 1865.5P 2875.8b
Ts 39.000 45.50V 52.25bc 2016.8b 5052.32
Ta 31.50b 82.502 117.252 3982.32 6311.52

Mean on the same column with same letter(s) are not significantly different (P<0.05)

3.10. Effect of Treatments on the Root Dry Weight(g) of Soyabean

The root dry weight of Soybean grown under the different soil application of water hyacinth treatment was significantly
different (P<0.05) Table 10. Roots from Ti, T3 and T4+ At 2ZWAP were not significantly different (P<0.05) as they had a
mean of 0.029g, 0.045g and 0.038g respectively while Tz had a mean root dry weight of 0.101g made it as the highest
mean root dry weight at 2ZWAP and was significantly different (P<0.05) from other treatments. Roots grown at 4WAP,
T4 (0.454g) had the highest mean root dry weight which was significantly different (P<0.05) from T1 (0.156g), among
the treated plots T3 (0.276g) had the lowest mean root dry weight and was significantly different (P<0.05) from T.At
6WAP there was a significantly high mean root dry weight obtained in T3 (0.815g) which was significantly different
(P<0.05) to the control (0.166g) that had the lowest weight obtained. Soybean roots from plants grown in T4 had the
highest mean root dry weight at SWAP and 10WAP with a dry weight of 8.911g and 13.517g respectively which was
significantly different (P<0.05) from control as shown in Table 10.

Table 10 Effect of Treatments on Root Dry Weight(g) of Soybean

Treatments 2WAP 4WAP 6WAP 8WAP 10WAP
T1 - Control 0.029b 0.156¢ 0.1664 2.609¢ 3.865¢
T? 0.1012 0.391ab 0.375¢ 7.5872b 9.982b
T3 0.045b 0.276bc 0.8152 5.766b 11.3272b
T4 0.038b 0.4542 0.479b 8.911a 13.5172

Mean on the same column with same letter(s) are not significantly different (P<0.05)

3.11. Effect of Treatment on Yield and Yield Components of Soybean

The result in Fig. 1 revealed that number of pods was significantly influenced by treatments levels. T4+ produced
significantly (P<0.05) higher numbers of pods (129.75) than the control plot (52.75), this was followed by Ts, that
produced (74.50) pods which was higher than T: that produced 70.00 pods as shown in Fig. 1. Mean weight showed
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that T1, T2 and T3 were not significantly different (P<0.05) as they produced pods that weighed 12.20g, 12.65g and
13.88g respectively and they were statistically different from the highest seed pod weight (25.38g) produced in T4 plots.

However, the 100 seed weight was not significantly different among treatments but T4+ had the highest weight as 7.23g
while T3 obtained the lowest 100 seed weight of 6.23g. Similarly, the yield result showed that T4 gave the highest yield
of 0.72kg/ha which was not significantly different (P<0.05) from other treatments, but T3 having the lowest yield as
0.62kg/ha which was not significantly different (P<0.05) from other treatments.

160
140 ~
120 -

100

- T3 B T1 - Control
I mT2
60 T3

T4
40 -

T4

20 - T2 T3

T2 T3 T4

Number of Pods Pods Weight (g) 100 seed Weight (g) Seed Yield (kg/ha)

Yield and Yield Components of Soyabean

Figure 1 Effect of treatment on yield and yields components

4., Discussion

The study of water hyacinth as an organic manure revealed that the incorporation of water hyacinth into the soil
increased the performance of the Soybean crop Morpho-Physiological parameters compare to control.

The results obtained in the study showed that application of water hyacinth compost manure increased plant height,
number of leaves, compared to control. This could be as result of the release of considerable amount of potassium,
phosphorus and nitrogen for plant use during the process of mineralization which leads to increase in photosynthesis
of the plant. This agrees with the findings of [27],[20]. The application of organic fertilizer greatly enhanced growth,
development and yield performance in terms of plant height, leaf number, leaf area and fresh weight [28] .The variation
obtained in plant height and number of leafs among treatments could be due to variation in the rate of composted water
hyacinth applied. This conforms with the findings of [20] who reported that a general increase in vegetative growth and
yield was obtained when manures are applied to plants.

Improved leaf area, and leaf area index observed in the treated plots could be due to the rapid conversion of nitrogen
content of leaves to protein leading to a larger leaf area of the soybean plant as compared to the control this is in
agreement with the work of [29].

The higher shoot dry weight recorded for Soybean plant grown on the treated plots compared to the control could be
attributed to the availability of Nitrogen and Phosphorus in the water hyacinth manure that were releases slowly as it
decomposes. This is in support with the work of [30], where he said the higher shoot dry weight recorded for maize
plants grown on soil amended with water hyacinth could be attributed to the availability of N and P. This is also in
support of findings of [19], who reported that compost and poultry manure significantly increased growth of fresh and
dry weight of shoot and root yield of tomato compare to control.
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Net assimilation rate was greatly improved by Water Hyacinth Compost manure this improvement could be due to
increase nitrogen readily available. Compost contains high amounts of organic matter which could have increased the
moisture retention of soil, improved dissolution of nutrients particularly phosphorus and soil structure hence better
root growth and nutrient uptake [31], it was also assumed that the phosphorus contained in the water hyacinth that
probably enhanced root dry weight, number of roots and length of root, compared to the control observed in this study.

The use of water hyacinth manure gave a significant yield but equally produced an insignificant grain yield with this
result it can be said that, the performance on yield of the Soybean plant may be probably due to the increase of Nitrogen
availability released from the water hyacinth during the process of mineralization. The significant increase in the yield
and yield components recorded in this study is in line with findings of [22], who reported that water hyacinth as bio-
manure incorporated in the soil crop system increased the yield and yield quality of potato tube, water hyacinth as a
source of organic material is capable of improving the physical structure of the soil, increasing the availability of
nutrients, vegetative growth and the production of sweet corn [20]. ).While the use of liquid organic fertilizer from
seaweed had a role in the growth of soybean plants because seaweed contains a growth hormone which was needed by
plants [32].

[33]in their work, said that using composted water hyacinth material could serve as quality manure for improving soil
fertility condition and thus crop yield on the whole. Enhanced effects of water hyacinth have also been reported by [21].
The study of water hyacinth as a biofertilizer revealed that the incorporation of water hyacinth into soil crop system
increased the performance on yield of the crop plant (Coriandrum sativum [21]. This result is also in-line with [34] who
mentioned that quality and quantity of added organic materials into soil may influence the decomposition rate and
mineralization process.

5. Conclusion

In conclusion, the results of the study indicated that water hyacinth manure can increase shoot and root growth
parameters of soybean. It is recommended to be used as organic manure to improve soil fertility level of area of
production and growth of soybean, 200g (T4) of water hyacinth compost gave the highest results in almost all the
parameters measured except in plant height, and root lengths.
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