Journal of Crop and Weed, 9(2):109-112(2013)

Growth and yield parameters of okra (Abelmoschus esculentus)
influenced by Diazotrophs and chemical fertilizers
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ABSTRACT

Field experiments were conducted during the summer seasons of 2010 and 2011 in College of Agriculture, Orissa University
of Agriculture and Technology (OUAT), Bhubaneswar, to assess the effect of diazotrophs (Biofertilizers - Azotobactor,
Azospirillum, Phosphate Solubilizing Bacteria) and chemical fertilizers along with vermicompost on okra cv Mahyco-10 in
terms of growth and yield. The experiment condsted of nine treatments including the control and replicated thrice in randomized
block design. The maximum plant height (148.97 cm), leaf area (434.99 cn), number of nodes (30.16), fruit length (16.45 cm),
fruit girth (1.62 cm), single fruit weight (18.70 g) and plant biomass-fresh weight (548.74 q ha’), were observed in the
treatment receiving FYM@10 t ha + 100% NPK + vermicompost @5 t ha* along with biofertilizers. The maximum number of
fruits per plant was recorded with To (FYM@10 t ha™ + 75% NPK + vermicompost@5 t ha™ + biofertilizers). Application of
higher dose of fertilizersincreased the fruit yield of okra considerably, where the yield varied between 80.24 g ha* to 228.38 g ha'™
The study led to a conclusion, that the maximum growth parameters, highest yield and yild attributing characters of okra could be

achieved by integrated use of diazotrophs, vermicompost and chemical fertilizers.
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Okra is an important vegetable crop which
supplies higher nutrition (carbohydrates, fats, protein,
minerals and vitamins) in our diet. The main challenge
before Indiais to increase the production of quality food
in a sustainable manner and feeding the country’s large
population and increasing the income of the farmer. The
requirements of fertilizers in okra are important for the
ealy growth and total production of fruit yield.
Integrated use of organic and inorganic fertilizers can
improve crop productivity (Satyanarayana et al., 2002).
The soil enriched with vermicompost provides additional
substances that are not found in chemicd fertilizers
(Kale, 1998). Naidu et al. (2000) concluded that
significant increase of microbes in soil was found with
application of manures, vermicompost and biofertilizers.
Inoculation with diazotrophs (Azospirillum , Azotobacter
and PSB) in okra helped fixing amospheric N,
increased phosphate availability produced growth
promoting and antifunga substances and finaly
increased the total yield. The objective of the study was
to assess the effect of FYM, chemical fertilizers,
vermicompost along with biofertilizers on okra in
terms of growth and yield.

MATERIALSAND METHODS

Field experiment was conducted to evaluate the
performances of okra variety i.e., F1 hybrid (Mahyco-10)
under different nutrient management practices. The
mechanical composition were recorded as sand (84%), silt
clay (16%) and clay (11%) and chemical composition as
il pH (5.34), available soil nitrogen (180 kg ha1),
available soil phosphorus (20 kg ha-1) and available soil
potassium (120 kg ha-1).
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The total precipitations during the cropping
period recorded from February to June 2010 and 2011
were 1909 mm and 2491 mm reectively. The
maximum and minimum temperatures during the first and
second cropping year (2010) varied from 33.4°C to
39.2°C and 18.4°C to 24.3°C respectively.

The experiment was laid out in randomized
block design with 3 replications. Altogether 27 plots of 9
m? each were prepared for the experiment. FY M @10
t ha' was applied in al the treatments as basal dose.
The recommended N, P,Os and K,O fertilizer doses
for F, Hybrid okra i.e. MAHYCO-10 was
200,100,100 kg ha™. Fertilizers were applied in split
doses following during the cropping period.
Vermicompost (5 t ha® and 25 t ha') was aso
applied to the plot as per the requirement of the
treatment. Further mixed culture of bio-fertilizersi.e.
Azotobactor, Azospirillum and PSB (1:1:1) was used
before sowing as per the treatments. The experiment
condsted of nine treaments including the control
treatment viz, T, . Control (FYM @10 t ha'), T,- FYM
(10t ha) + 100 % RDF (NPK), T3- FYM (10t ha')
+ 75 % RDF(NPK), T,- FYM (10t ha®) + 100 %
RDF (NPK) + Bio-fertilizers [Azotobactor,
Azospirillum and PSB (1:1:1) @6 kg ha], Ts- FYM
(10 t ha) + 75 % RDF (NPK) + Bio-fertilizers
[Azotobactor, Azospirillum and PSB (1:1:1) @6 kg
ha'], T - FYM (10 t ha') +100 % RDF (NPK)+
Vermicompost (5 t ha') + Bio-fertilizers
[Azotobactor, Azospirillum and PSB (1:1:1) @6 kg
ha'l, T; - FYM (10 t ha')+75 % RDF (NPK)
+Vermicompost(25 t ha') + Bio-fertilizers
[Azotobactor, Azospirillum and PSB (1:1:1) @6 kg
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ha'], Ts - FYM (10 t ha®) + 100% RDF (NPK) +
Vermicompost (25 t ha') + Bio-fertilizers
[Azotobactor, Azospirillum and PSB (1:1:1) @6 kg
ha') and Te - FYM(10 t ha')+75 % RD (NPK)
+Vermicompost (5 t ha'] + Bio-fertilizers
[Azlotobactor, Azospirillum and PSB (1:1:1) @6 kg
ha.

Ten plants were selected from each plot to
record the biometric observations at various stages of
crop growth. Growth parameters include plant height
(cm), leaf area per leaf (cm?), days to emergence of
first flower and number of nodes per plant etc was
measured prior to harvest. Post harvest observations
viz., fruit length, fruit girth, number of fruits, single
fruit weight, plant biomass (fresh weight) and yield of
the crop were recorded after harvesting. The mean data
and physico-chemica estimates were subjected to proper
datisticd analyss as per Randomized Block Design
system. The F-test was used for testing the significance of
findings. Standard error for each factor was worked out to
compare the means of two treatments. The Least
Significant difference (LSD) was calculated at 5% leve of
significance.

RESULTSAND DISCUSSION
Plant height

The maximum plant height (148.97 cm) was
obtained in T when the highest amount of fertilizer
(FYM@10 t ha' +100% RDF + vermicompost @5 t
ha® + biofertilizer) dose was applied followed by
FYM@10t ha' + 100% RDF + vermicompost @2.5t
ha' + biofertilizer and both were statistically
significant over rest of the treatments. The lowest
plant height (110.90 cm) was recorded when the crop
was grown with FYM only and sole application of
inorganic fertilizers (100 % RDF or 75 % RDF) with
FYM which resulted in poor performance as
compared to the integrated application of fertilizers. It
might be due to the increase in the nutrient
availability and preponderance of different groups of
microorganisms in soil, which create a favourable
condition for proper vegetative growth in general and
increased plant height in particular. The highest dose of
nitrogen might have enhanced cell division and
formation of more tissues resulting in luxuriant
vegetative growth and thereby increasing plant height
(Meyer and Anderson, 2003).

Leaf area

Significant differences were exhibited among
different treatments with respect to leaf area. The
highest (434.99 cm?® and lowest (303.81 cm?) leaf
area were found in Tg and T, respectively. From the
present investigation, it is seen that there was a
significant effect of application of FYM, 100% NPK
along with vermicompost and biofertilizers on
increasing the leaf area as compared to the control.
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The large leaf area might have contributed to the
higher leaf dry weight grown with higher dose of
potassium.

Number of nodes

The highest number of nodes (30.16) per
plant was recorded in T4 and the lowest (16.89) wasin
T,. In okra, each node is a very important character
for producing fruit. Application of FYM@10 t ha™* +
100% RDF + vermicompost @5 t ha® and
biofertilizer significantly increased the number of
nodes per plant. This might be due to the better
availability and uptake of plant nutrients, more
specifically N, P and K, resulting in better
photosynthesis and protein synthesis. Kumar et al.
(2009) observed that application of 25% recommended
dose of N through vermicompost significantly improved
nodes per plant.

Number of daysfor emergence of first flower

The minimum number of days (37.40 days)
taken for emergence of the first flower wasin Tg and
the maximum number of days (45.02 days) taken was
in control. This could be due to nitrogen and other
inputs like vermicompost and biofertilizers which
encouraged the differentiation of bud resulting in
earlier flowering. Maximum number of days was
required to flower where no minimum dose of
fertilizer was applied; probably due to the nutrient
stress resulting in late flowering. Earliness in days to
flowering in okra was observed with the integrated
nutrient application (chemical fertilizers, organic
manures and biofertilizers) by Prabhu et al. (2002).

Nnumber of fruits

The highest (18.36) and lowest (10.39)
numbers of fruits per plant were recorded in Tgand T,
respectively. The numbers of fruits per plant, the most
important factor of fruit yield in okra were also
significantly influenced by the combined application
of chemical fertilizers, vermicompost and biofertilizer
as compared to control. This might be due to the
better availability and uptake of nutrients by plants for
a longer duration of crop growth. Similar findings of
significantly higher number of fruits per plant by
integrated application of fertilizers have also been
reported by Prabhu et al. (2003) in okra.

Fruit length and girth

The maximum (16.45 cm and 1.62 cm) and
the minimum (9.99 cm and 1.39 cm) fruit length and
girth were observed with highest dose of fertilizer
i.eFYM@10 t ha® 100% RDF + vermicompost @5 t
ha® + biofertilizer. This might be attributed to the
increased availability of NPK and water at the critical
stages of the crop growth resulting early
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Fig. 1 Maximum and minimum temper atures during cropping season

Table 1: Effect of diazotrophs and chemical fertilizers on growth parameters of okra (Pooled)

Plant Leaf No.of Daysto No. of Fruit Fruit Single Fruit Plant

Treatments height area nodes emergence fruits length girth fruit yield biomass
(cm) (cm?) plant*  of 1% per (cm) (cm) weight (Qha™) fresh
flower plant™ (9) weight
(q ha)
T, COI;ltI’O| (FYM 10t 110.90303.81 16.89 45.02 9.99 139 11.62 80.24 387.38 10.39
ha™)
T, T, + 100% RDF 135.22369.48 26.05 39.93 14.69 157 15.33172.96 448.03 16.94
Ts T, +75% RDF 133.66 361.82 25.27 40.07 1446 156 14.75168.64 442.93 17.17
Ty T, +100% RDF + Bio- 138.88389.89 26.93 39.59 15.05 158 16.07183.58 469.28 17.14
fertilizer
Ts T, +75% RDF + Bio- 137.68380.38 26.14 39.65 1494 158 16.03179.70 461.29 16.85
fertilizer
Ts T, + 100% RDF 148.97 434.99 30.16 37.40 16.45 1.62 18.70228.38 548.74 18.33

+ Vermicompost(5 t
ha') + Biofertilizer

T, T, + 75% RDF 141.18400.58 27.75  39.27 1537 1.60 17.19203.67 496.23 17.79
+V ermicompost(2.5t
ha) +Biofertilizer

Ts T, +100% RDF 144.95416.96 29.11  38.86 1598 1.61 17.88211.25507.32 17.75
+Vermicompost(2.5t
ha) +Biofertilizer

To T, +75% RDF 142.27408.22 2842 3832 1623 160 17.47213.71517.12 18.36
+Vermicompost(5 t
ha') + Biofertilizer

SEm(z) 019 085 0.16 0.16 016 0.01 012 0713 029 014
L SD(0.05) 056 244 045 0.45 046 0.02 034 204 083 0.39

Note: RDF - Recommended dose of fertilizer

establishment, vigorous growth and development of  Fruit weight
plants leading to longer and wider fruits. Higher value : .
in fruit girth of okra observed due to integrated The maximum (18.70 g) and the minimum

icati o " : (11.62 g) weight of the single fruit increases with
?Sggé:)anon of application of fertilizers by Naidu et al. trestment T, and T, respectively. This might ocour

due to increased photosynthetic area and translocation
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of photosynthates in plants which subsequently
accelerated the formation of more number of large
sized fruits with more number of seeds per fruits
resulting inincrease in fruit weight.

Fruit yield

The maximum yield  (228.38 q ha') was
recorded in T which was significantly superior to rest of
the trestments tried in the experiment. However, as
expected the lowest yield (80.24 q ha®) was recorded in
Ti. Jayapandi and Balakrishnan (1990) made a
correlation study of yield components in okra and
reported that characters like days to flowering, plant
height, nodes per plant, fruit length, fruit weight and
fruits per plants were significantly and positively
correlated with the yield. Use of biofertilizers can
replace the application of 75% of the recommended
dose of nitrogen and phosphorus chemical fertilizers
(El-Shaikh, 2005). It is evident from the experiment
that the enhancement in plant growth attributes by the
application of FYM@10 t ha, nitrogenous fertilizer
as 100% of the needed requirements plus
vermicompost @5 t ha and the inoculation with bio-
fertilizers reflected on the total pod yield. Similar
results were reported earlier by Jha and Mathur
(1993).

Plant biomass

The maximum plant biomass (548.74q ha')
were recorded in VTg (FYM@10 t ha 1+ 100% RDF
+ vermicompost @5 t ha® + biofertilizer) followed by
VT, (517.12q ha'), V;Tg (507.32q ha') and VT,
(496.23 q ha'). This is might be due to integrated
application of nutrients with higher dose of
nitrogenous fertilizers which increased the dry matter
content. Shanthi and Vijaykumari (2002) recorded
higher fresh plant weight due to the integrated use of
NPK and neem cake at 30 days after sowing in okra
cv Arka Anamika.

The present investigation reveals that the
maximum vegetative growth, yield attributing
characters and fruit yield was found in integrated
application of fertilizers as compared to recommended
dosage of chemical fertilizers and organic manure
alone. It is due to the effective utilization of N, P, K
by the application of FYM@10 t ha® + 100% of the
recommended dose of NPK along with diazotrophs in
presence of vermicompost @5 t ha’.
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