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Effect of different organic sources on soil quality, growth and yield
of okra (4belmoschus esculentus)

D N JAGTAP'*, S S MORE?, P M NIGADE!, VV SAGAVEKARS?, P S BODAKE* and M H KHANVILKAR?

Agricultural Research Station (Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, Ratnagiri, Maharashtra),

Awashi, Ratnagiri, Maharashtra 415 712, India

Received: 26 August 2023; Accepted: 6 February 2025

ABSTRACT

The present study was carried out during summer season of 2019-20 and 2020-21 at Agricultural Research Station
(Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, Ratnagiri, Maharashtra), Awashi, Ratnagiri, Maharashtra
to investigate the effect of different organic sources on soil quality, growth and yield of okra [4belmoschus esculentus
(L.) Moench]. The experiment was laid out in a randomized block design (RBD) having 3 replications with different
organic treatments [Control (without organic manure) (T,), 100% recommended dose of nitrogen (RDN) from FYM
(T,), 100% RDN from vermicompost (T5), 100% RDN from neem cake powder (T,), 100% RDN from farm compost
(T5), 100% RDN from poultry manure (Ty), Jeevamrut @500 L/ha in three splits at 20, 40, and 60 DAS (T,), and
recommended dose of fertilizer (RDF) @100:50:25 N:P,04:K,0 kg/ha (T)]. Konkan Bhendi variety was selected
for the study. A maximum okra production was obtained when the prescribed dose (100:50:25 N:P,05:K, O kg/ha) of
chemical fertilizer was applied. This treatment was comparable to treatments getting 100% RDN from poultry manure
and 100% RDN from neem cake powder. While considering the soil quality, the application of PM and Neem cake
powder enhanced the amount of organic matter in the soil and improved the soil's physical and chemical qualities.
Poultry manure was observed better source of nutrient management from the perspectives of soil quality, growth,
and yield for the production of okra. Production of organic okra contributes greatly to preserving the soil's fertility
by enhancing its microbial flora.
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Chemical formulations introduced such as agrochemicals
like pesticides in the proper amounts are crucial for food
management resources in agriculture to enrich crop
quality and meet the world's food demand. On the other
side, fertilizers and pesticides have negative effects if
utilized in an excessive amount. They have long shelf life
in soil and atmosphere and have an impact on a variety
of biotic and abiotic variables. Through atmospheric
deposition, waste disposal, industrial effluents, and direct
application, excessive amounts of agrochemicals, industrial
chemicals, trace metals, and urban garbage reaches soil and
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contaminates it (Chen 2007, Hernadnez 2014, Masindi and
Muedi 2018). By preventing the decomposition of SOM
and changing nutrient cycling, soil pollution lowers soil
health by reducing soil biodiversity and fertility. As a result,
it affects agricultural productivity and compromises food
safety, particularly when bioconcentrated contaminants
infiltrate creatures along the food chain (Edwards 2002).
Organic manures are often made from plants or
animals and are good sources of organic matter helps in
soil conditioning. Generally organic matter is poor source
of nutrients used in large quantities. Despite the fact that
manures have a low nutrient content, their application is
crucial since it gives a variety of benefits to soil, boosts its
health, and functions like soil conditioner. Applying organic
manure is essential for a sustainable yield and improving
the chemical, physical, and biological qualities of the soil.
As a result, using organic sources can help to meet the
nutrient needs of a certain crop and maintain the health of
the soil (Mathew and Karikari 1995). To reach the nutrient
needs of any given crop and maintain the health soil, it
is useful to use organic sources (Magdoff 1998). Organic
manures (Tisdale er al. 1990, Young 1997) also increase
the soil's hydraulic conductivity, water retention capacity,
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and rate of water infiltration. Consecutively to boost crop
development and output, problematic soils can be improved
by applying manures (Akande et al. 2003). Poultry manure
is abundant in organic matter, which aids in enhancing all
properties of soil (Ayeni 2011). Plant height is raised by
poultry manure (Aniefiok 2013), however goat manure's
application rate boosts okra's growth characteristics,
production characteristics, and yield (Awodun 2007).
Different plant cakes, or manures of plant origin, aid in
boosting crop development and productivity (Frederick
2015). Chemical fertilizers do not maintain soil fertility for
an extended time and after repeated usage, soil degradation
occurs. Keeping these factors in mind, the current study was
carried out to examine the effects of various organic sources
on the growth, yield of okra [4belmoschus esculentus (L.)
Moench] and soil quality.

MATERIALS AND METHODS

The present study was carried out during summer
season of 2019-20 and 2020-21 at Agricultural Research
Station (Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth),
Awashi, Ratnagiri, Maharashtra. Treatment includes, Control
(without organic manure) (T,); 100% recommended dose
of nitrogen (RDN) from FYM (T,); 100% RDN from
vermicompost (T;); 100% RDN from neem cake powder
(T,); 100% RDN from farm compost (T5); 100% RDN
from poultry manure (Ty); Jeevamrut @500 L/ha in three
splits at 20, 40, and 60 days after sowing (DAS) (T); and
recommended dose of fertilizer (RDF) @100: 50: 25 N:
P,0s: K,O kg/ha (Tg). The experiment was laid out in a
randomized block design (RBD) with three replications.
Urea-N source, SSP-P source, and MOP-K source were the
chemical fertilizers used to apply the 100:50:25 N: P,Os:
K,O kg/ha. The Konkan Bhendi variety was sown with 45
cm % 15 cm spacing on ridges and furrows. The sowing
was finished in February during both the year. The detailed
chemical composition of various organics used during the
experiment is given in Supplementary Table 1.

The representative sample of soil was collected and
analysed for initial property. The sample processed to remove
the large gravels and stubbles using a wooden mortar and
pestle and a 2 mm sieve. The soil of experimental site
was lateritic in nature under soil order Alfisol. The region
experiences heavy rainfall pre-dominates Fe and Al oxides.
Soil has a great ability to fix phosphorus, which results
in a low amount of phosphorous availability. Aluminum
and manganese toxicity along with deficiency in calcium,
magnesium, and potassium were also found in the soil.
Standard techniques were used to analyze the chemical
characteristics of the soil. The alkaline permanganate
(0.32% KMnO,) method was used to estimate available
nitrogen (Subbiah and Asija 1965). Because the soil used
in the experiment was acidic, Brays No. 1 methodology
was applied, utilizing diluted NH,F for estimating available
phosphorus. According to Bray and Kurtz (1945), the
quantity of phosphorus in the extract was measured
calorimetrically on spectrophotometer at a wavelength of
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No. of fruits Yield (kg/ha)

Fruit weight (gm)

Pooled 2019-

Fruit length (cm)

Pooled 2019—
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2020~

Pooled 2019-

2020~ 2020- Pooled 2019- 2020-—
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21
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12429

8481
18369
9283
17640
13067
21009

5536
11535
7669
17249
8532
16595
11704
19419
2031

6728
13322
9294
19489
10034
18685
14429
22600

7.03
10.83
10.34
14.46

8.83
12.78
13.54
14.51

9.66
13.79
8.15
12.64
13.53

12.11

7.71

11.50
11.01
15.14
9.50

13.46
14.43
15.50

6.76 5.86 6.31
8.57 7.67 8.12
6.26 5.36 5.81
9.14 8.24 8.69
8.00 7.10 7.55
10.03 9.13 9.58
7.40 6.50 6.95
10.52 9.62 10.07

9.64
11.69
9.88
9.95
8.61
10.59
9.95
10.81

8.21
8.98
8.37
8.03
7.81
9.96
9.33
8.33

10.47
13.17
10.32
11.87
9.52

11.25
10.80
13.44

2.10 1.82
2.03 2.15
2.17 2.23
2.20 2.05
2.30 2.15
2.10 2.23
2.00 2.03
2.20 2.23

1.53
2.27
2.30
1.90
2.00
2.37
2.07
2.27

55.24
66.07
67.33
76.23
64.70
75.50
68.17
82.80
3.46
10.49

63.33
67.33
73.00
63.47
72.00
67.13
81.07

68.80

67.33
79.47
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69.20
84.53
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T,, Control (No organic manure); T,, 100% RDN through FYM; T, 100% RDN through vermicompost; T,, 100% RDN through neem cake powder; Ty, 100% RDN through farm compost;

T, 100% RDN through poultry; T,, Jeevamrut @500 L/ha in three splits @20, 40 and 60 DAS; T, RDF @100: 50: 25 kg N: P,04. K, O kg/ha.
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660 nm. With neutral normal ammonium acetate, it was
extracted. 1:5 was the soil to extractant ratio. Jackson (1973)
description of Flame Photometery was used to ascertain the
amount of potassium that was readily available in the extract.
The experiment was commenced in the soil with low
electrical conductivity and acidic in reaction. The soil was
found high in organic carbon and K,O, low in P,O4 and
medium in available N. According to chemical makeup and
nitrogen equivalency, manures were applied. The dose was
setat 100: 50: 25 N: P,O5: K, O kg/ha. According to accepted
statistical practices, all observations were meticulously
prepared and the entire experimental data set was statistically
analyzed (Panse and Sukhatme 1986). The plant samples
were digested in H,SO, and made colourless by adding 30%
H,0, and cooled. The digested material was transferred to
a 25 ml volumetric flask and the volume was made with
distilled water with repeated washing of digestion flasks
and determined the total nitrogen content by using Kjeldhal
plus apparatus (Tandon 1993). In case of Pand K, 0.5 g
of plant sample was digested in diacid which was made
by mixing nitric and perchloric acids in 9:4 ratios and the
final volume was made to 50 ml with distilled water. Total
phosphorus was determined by taking a known quantity
of diacid extract of the plant to which HNO; and vanado-
molybdate reagent were added. Further, phosphorus was
determined colorimetrically by using spectrophotometer
at a wavelength of 420 nm (Chopra and Kanwar 1978).

RESULTS AND DISCUSSION

Effect of organic sources of manures on growth and
yield: The biometric and yield attributing characteristics of
okra as reflected by various sources of organic manures is
given in Table 1. Significant variation was recorded in plant
height, fruit length, fruit weight, number of fruits/plant and
yield during the experimentation.

Among the different treatments, Tg (RDF @100:50:25
kg NPK kg/ha) observed significantly highest plant height
(82.80 ¢cm), which was found at par with T, (100% RDN
through PM) and T, (100% RDN through neem cake
powder). The lowest plant height (55.24 cm) was observed
in control (T) treatment.

In case of fruit length, T, (100% RDN through FYM)
found longest fruit length (11.69 cm), which was at found
par with Tg (RDF @100:50:25 kg NPK kg/ha) (10.81 cm)
followed by T, (100% RDN through PM) (10.59 ¢cm). The
lowest fruit length was recorded in T4 (100% RDN through
Farm compost) which was 8.61 cm. The same trends were
observed by Ofosu-Anim et al. (2006).

From the data revealed that, Ty (RDF @100:50:25 kg
NPK kg/ha) showed statistically significant fruit weight
(10.07 g), which was observed to be at par with T, (100%
RDN through PM) (9.58 g) and T, (100% RDN through
neem cake powder) (8.69 g). Lowest fruit weight (5.81 g)
observed in T; (100% RDN through vermicompost). The
results were observed as earlier found by Ofosu-Anim et
al. (2006).

T; (RDF @100:50:25 NPK kg/ha) recorded statistically
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highest number of fruits (14.51) which was found at par
with all treatments except T4 (100% RDN through farm
compost) and T, (control).

T¢ (RDF @100:50:25 NPK kg/ha) recorded maximum
okra yield 21,009 kg/ha which was found significant over rest
of all treatments except treatments receiving T, (100% RDN
through PM) (17,640 kg/ha) and T, (100% RDN through
neem cake powder) (18,369 kg/ha) which was found at par.
The lowest yield recorded in T, (Control) (6,132 kg/ha).

The increase in growth attributes and yield components
resulted from improved soil chemical and physical
characteristics under different manure application. Crop
responded to the improved conditions under manure,
especially poultry manure, with an increased yield. The
same results were recorded by Bhangoo et al. (1988). The
significant increase in total yields in manured plots might
also be credited to the increased branching. Similarly, the
significant differences in fruit length, fruit weight and
number of fruits with manured plots compared to the
control because of differences in soil structure and fertility.
The increase in the water holding capacity and increased
availability of nutrients of soil in manured plots might have
provided additional support to the okra crop. The results
were reported by Tisdale et al. (1985) and Agarwal et al.
(1981) similar as observed by this research.

Effect of organic sources of manures on content and
uptake of okra crop: The content and uptake of nutrient
at harvest of the crop showed significant variation after
application of various organic manures. The pooled analysis
of nitrogen content was found to be significantly highest by
the application of chemical fertilizer @100: 50: 25 N: P,O4:
K,O kg/ha (Tg) which was found on par with the application
of 100% RDN through PM (T). The application of RDF
@100:50:25 N: P,O4: K,O kg/ha (T) showed significantly
higher P content in okra fruit which was found on par with
T, (100% RDN through neem cake powder); T (100% RDN
through farm compost) and T, (100% RDN through PM).
The application of RDF @100: 50: 25 N: P,O4: K,O kg/
ha (Tg) found to be significantly higher K content in okra
fruit which was observed on par with the T, (100 % RDN
through neem cake powder); T, (100% RDN through PM)
and T, (Jeevamrut @500 L/ha) in three splits at 20, 40 and
60 DAS (Table 2).

The most highly reactive component in soil is nitrogen
which impact growth and the natural cycle. The level of soil
organic matter increased dramatically as a result of manure
treatment, and the soil's organic matter balance improved.
Eghball et al. (2002) reported a considerably higher soil
organic matter level in plots treated with organics. When
compared within manured treatments in the current study,
PM provided the greater organic matter content. While
addition of the organic manure, it might have provided
supplemental exchangeable cations such as potassium,
calcium, magnesium and ammonium (NH,") in the topsoil.
The manuring influenced the soil reaction and bulk density.
The soil was slightly acidic but the application of organics
decreased the acidity as indicated by the increased pH.
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Table 2 Effect of different of sources organic manures on nutrient content and uptake of okra

K uptake ( kg/ha)
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T,, Control (No organic manure); T,, 100% RDN through FYM; T, 100% RDN through vermicompost; T,, 100% RDN through neem cake powder; T, 100% RDN through farm compost;

T,, 100% RDN through poultry; T, Jeevamrut @500 L/ha in three splits @20, 40 and 60 DAS; T, RDF @100: 50: 25 kg N: P,0,, K,O kg/ha.

CD (P=0.05)
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Magdoff (1998) reported that, organic matter is a reservoir
of nutrients and exhibits a high CEC and buffers the soil
against pH changes. Manured soils recorded a significant
decrease in bulk density. The decrease in bulk density of
the manured soils might be attributed to the increase in OM
content of the soil. Young (1997) stated that, the addition of
organics lowers bulk density, improves structure and increase
a balance between fine and coarse pores. The manuring
increases the water holding capacity, infiltration rate and
hydraulic conductivity of soil because of the increase in
SOM (Cross and Fischbach 1972, Hafez 1974).

On the other hand, the nutrient uptake, the pooled mean
of N, Pand K uptake was observed significantly higher with
the application of 100:50:25 N: P,O4: K,O kg/ha through
chemical fertilizer which was observed to be on par with
the treatment receiving 100% RDN through neem cake
powder and 100% RDN through PM.

Effect of organic sources of manures on properties of
the soil: Data concerning to the physicochemical property
of soil under okra crop as affected by various sources of
organics is presented in Table 3. The significant variation
was recorded in soil reaction but it was not able to affect
electrical conductivity and soil organic carbon content.

The experiment lasted for two years, and the results
consistently revealed that adding organic sources caused
the soil pH to rise again. The results reflected that the
application of various organic sources showed significant
effect on the pH of the soil, which was immediately restored
by applying 100% RDN through farm compost in Ty, which
was found to be on par with FYM, vermicompost as well
as chemical fertilizer RDF @100:50:25 N: P,O4: K, O kg/
ha in Tg. The electrical conductivity and organic carbon
didn’t showed any significant result with the application
of different organics.

The application of organics significantly influenced
the available nitrogen, phosphorus and potassium of soil
(Supplementary Table 2). The result revealed that, the T,
receiving 100% RDN through neem cake powder found to
be significantly higher in available nitrogen than the other
treatments except in the T, (100% RDN through PM) which
was found at par with each other. The available phosphorus
and available potassium of soil was significantly influenced
by the application of T, (100% RDN through PM) which
was found on par with the FYM, vermicompost and also
with the RDF @100: 50: 25 N: P,0O4: K, O kg/ha through
chemical fertilizer.

From the present investigation, it is observed that,
recommended dose (100: 50: 25 NPK kg/ha) through
inorganic fertilizer recorded maximum okra yield and found
at par with treatments receiving 100% RDN through poultry
manure and 100% RDN through neem cake powder. Infact,
increased soil organic matter by the application of neem
cake powder, and poultry manure improved both physical
and chemical properties of soil compared with inorganic
fertilizer alone. From soil quality, growth and yield point
of view, poultry manure was identified as a better source
of nutrient management for okra production.
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Table 3  Effect of different sources of organic manures on properties of the soil

Treatment pH EC (dS/m) Organic carbon (g/kg)
201920  2020-21 Pooled 201920  2020-21 Pooled 201920  2020-21 Pooled
T1 5.80 5.69 5.75 0.10 0.11 0.10 8.1 8.2 8.2
T2 5.90 5.89 5.89 0.10 0.12 0.11 10.3 9.9 10.1
T3 5.90 5.94 5.95 0.12 0.12 0.12 9.6 10.9 10.3
T4 5.80 5.78 5.78 0.12 0.11 0.12 9.5 9.9 9.7
T5 6.00 5.97 5.99 0.12 0.11 0.12 9.5 9.5 9.5
T6 5.70 5.83 5.75 0.14 0.12 0.13 9.3 9.4 9.4
T7 5.80 5.88 5.84 0.12 0.12 0.12 9.3 8.7 9.0
Tx 6.00 5.86 5.92 0.13 0.12 0.12 8.9 8.8 8.9
SEM=+ 0.05 0.07 0.04 0.01 0.01 0.01 0.04 0.05 0.04
CD (P=0.05) 0.15 NS 0.13 NS NS NS NS NS 0.12

T,, Control (No organic manure); T,, 100% RDN through FYM; T,, 100% RDN through vermicompost; T,, 100% RDN through
neem cake powder; Ts, 100% RDN through farm compost; T, 100% RDN through poultry; T,, Jeevamrut @500 L/ha in three splits
@20, 40 and 60 DAS manure; Tg, RDF @100: 50: 25 kg N: P,0O,, K, O kg/ha.
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