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Effect of integrated nutrient management on
nutrient uptakeand yield of okra[ Abemoschus
esculentus (L.) Moench] under islands
conditions

B R.BHU BHARTHY, M. SANKARAN! AND T. SUBRAMANI?

ABSTRACT : The experiment was carried out to find out the effect of integrated nutrient
management on dry matter production, nutrient uptake and yield of okra var. Arka Anamika
during 2015 and 2016 at M ulti purpose Farm, Diglipur, North Andaman. There were 14 treatment
combinationsreplicated thricein RBD. Theresultsindicated that the application of 75 per cent
recommended dose of NPK + FYM @ 2.5t ha'+ NC @ 0.5tha’+ VC @ 1.25t ha® recorded
higher dry matter production of plant and pod which in turn resulted in higher total dry matter
production (3054 and 2955 kg ha't), whichwas at par with 50 per cent of recommended dose of
NPK +VC @5.0t hat, 50 per cent of recommended doseof NPK + FYM @3.75tha' +VC @
25that+ NC @ 1.25t ha' and 100 % recommended dose of NPK during both the years of
study. Similarly, uptake of N, Pand K was maximumwith 75 per cent of recommended dose of
NPK +FYM @25t ha'+VC @ 1.25tha'+ NC @0.5t ha?) recorded higher podyield (12.57
and 11.00t ha') and net return (Rs. 2,98,289 and Rs. 2,69,474), respectively. However, higher B:
C wasregisteredin T, (4.79 and 4.42) followed by T,. Fromthe results of the experiments, it can
be concluded that application of 75 per cent of recommended dose of NPK + FYM @ 2.5t ha
1+ VC @ 1.25t ha! +NC @ 0.5 thatis highly profitable and economically viable for the
cultivation of okrain Andaman and Nicobar Idands.

KEY WORDS: Okra, INM, Nutrient uptake, Yield, Idand ecosystem

How to cite this paper : Bharthy, R.Bhu, Sankaran, M. and Subramani, T. (2017). Effect of integrated
nutrient management on nutrient uptake and yield of okra [Abelmoschus esculentus (L.) Moench] under
idands conditions. Adv. Res. J. Crop Improv., 8 (1) : 24-30, DOI : 10.15740/HAS/ARJCI/8.1/24-30.

Paper History : Received : 08.02.2017; Revised : 27.04.2017; Accepted : 07.05.2017

kra [ Abelmoschus esculentus (L). Moench]
Ocommonly known as okra or lady’s finger
belongs to the family Malvaceae is one of the
most important warm season annual vegetable crops
grown in tropical and sub-tropical regions of the world.
In India, okra occupies an area of about 0.50 m hawith

production of 5.8 m t and productivity of 11.5 t/ha
(Horticultural Statistics at aglance, 2015). In Andaman

and Nicobar islands, it is grown in area of 850 hawith
production of 4600 tonnes. Though thewesather prevailing
in Andaman and Nicobar islands are conducive for okra,
its productivity is very low (5.41 t/ha) as compared to
national average (11.5 t/ha) due to imbalanced use of
fertilizers with more nitrogen and less phosphorus and
potassium and virtual absence of micronutrients. Optimum
crop performance is usualy limited due to inadequate
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availability of essential nutrients. Fertilizer isone of the
important inputs contributing to crop production because
it enhances yield and quality (Shiyab et al., 2014).
However, continuous and imbalance use of fertilizers
caused deterioration of soil health. Integrated nutrient
management isin fact most important component of the
production technology to sustain soil fertility and crop
productivity in the future. The advantage of combining
organic and inorganic sources of nutrientsin integrated
nutrient management has been proved superior to the
use of each component separately (Palaniappan and
Annadurai, 2007). Organic manuresimprovesoil physical,
chemical and biological propertiesand thus enhance crop
productivity vis-a-vis maintain soil health. Organic
manures contain plant nutrients in small quantities, as
compared to the chemical fertilizers, the presence of
growth hormones and enzymes make them essential for
improvement of soil fertility and productivity. Inaddition
to this, the organic manures help in improving the use
efficiency of inorganic fertilizers (Singh and Biswas,
2000). The organic sources available presently in the
country could meet nearly 1/3 of total nutrientsrequired
to achieve the target of agricultural production. Though
many workers at mainland have reported effect of
integrated nutrient management on the performance of
okra, very few information is available on the use of
farm yard manure, vermicompost, neem cake
integrated with inorganic fertilizersfor cultivation of
okraunder island condition, wherethelevel of fertilizer
usein agricultureis minimal. The climatic condition
favours luxuriant vegetations and provide scope for
organic waste recycling. The total availability of
organic wastes in Andaman and Nicobar Islands
accounts to 5,77,672 MT per annum (Velmurgan et
al., 2014). Regular application of organic manure in
amounts sufficient to meet the nutrient requirements
of crops not only increase the crop yield but also
improve the soil fertility and organic matter content
(Ramesh et al ., 2009) and availability of plant nutrients
ascompared to chemical fertilizer (Brar et al., 2004).
It is essential to develop a cost effective and eco-
friendly integrated nutrient management package for
Andaman and Nicobar Islandsby using locally available
organic manures. Therefore, the experiment was
conducted to study to theeffect of various organic sources
along with different levelsof inorganicfertilizerson dry
matter production, nutrient uptake and yield of okraunder
island conditions.

REeseArRcH PrROCEDURE

The experiment was carried out at multipurpose
Farm, Diglipur, North Andaman to study the effect of
various organic and inorganic sources of nutrientson dry
matter production, nutrient uptake and yield of okravar.
ArkaAnamika, during 2015 and 2016. The experimental
siteissituated at 13.26° N latitude and 92.98° E longitude,
where the average temperature ranges from 23°C to 34°
C with the average annua rainfall of 3180 mm. The
mechanical analysis was determined by Bouyousous
hydrometer method (Bouyousous, 1951) and thetextural
classes were estimated by using textural triangle
(Kanwar and Chopra, 1978). The physico- chemical
properties i.e. Soil pH and electrical conductivity was
determined by glass electrode pH meter and EC meter,
respectively using 1:2.5 soil:water: suspension (Jackson,
1973), organic carbon content by wet digestion method
using Walkly and and Black’s rapid titration method
(Black, 1965). The avail able Nitrogen was estimated by
akaline KMnO, method (Subbiah and Asija,1956),
available phosphorus was estimated by
spectrophotometer method (Bray and Kurtz, 1945) and
available potass um was estimated through neutral normal
ammonium acetate method by flame photometer (Tandon,
1993). The soil of the experimental plot wasclay loamin
texture, dightly acid in reaction, mediumin organic carbon,
low in avail able nitrogen and phosphorusand mediumin
available potassium. The experiment was laid out in
Randomised Block Design (RBD) with threereplications,
each replication comprised of 14 treatmentswhichinclude
T,- Control (no manure), T,- 100 % of recommended
dose of NPK, T_- 75% of recommended dose of NPK +
FYM @ 5.0 t ha', T,- 75% of recommended dose of
NPK+VC @25t ha', T.- 75% of recommended dose
of NPK +NC @1.25 t ha*, T.- 75% of recommended
dose of NPK + FYM @25t ha't+ VC @ 1.25 t hat
+NC @ 0.5 tha', T_- 50% of recommended dose of
NPK +FYM @7.5t ha', T,-50% of recommended dose
of NPK + VC @ 5.0 t ha?, T,-50% of recommended
doseof NPK+NC@ 2.5t ha, T, -50% of recommended
dose of NPK + FYM @3.75t ha'+VC @ 2.5t ha'+
NC @ 1.25t ha' ,T,, -25% of recommended dose of
NPK + FYM @10t hat, T ,- 25% of recommended
dose of NPK +VC @7.5 t ha', T, ,-25% of
recommended dose of NPK +NC @5.0 t ha* and T ,-
25% of recommended dose of NPK + FYM @ 5.0t ha
1+ VC @ 3.75 t ha'+ NC @ 2.5t ha!. The
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recommended dose of fertilizer adopted for okrawas 80,
50, 50 kg NPK ha?. The seeds of okra cv. ARKA
ANAMIKA were sown in thelast week of April a spacing
of 60x 30 cmduring boththeyears. Full doseof phosphorus,
potash and %2 dose nitrogen was applied as basal, while
remaining %2 dose nitrogen was applied as split dose at 30
and 60 daysafter sowing. Theinorganic sourceof N, Pand
K wereurea, diammonium phosphate and muriate of potash,
respectively. Well decomposed farm yard manure,
vermicompost and Neem cake were applied one week
before sowing. All the cultural practices were followed as
per recommendations. Need based plant protection
measures were a so followed. The observations related to
dry matter production, nutrient uptake and yield attributes
were recorded and subjected to Statistical analysis as per
method suggested by Gomez and Gomez (1984). Thetotal
N, Pand K uptake by plants at harvest was calculated by
multiplying per cent nutrient content with their respective
dry matter production.

ResearRcH ANALYSISAND REASONING

Thefindings of the present study aswell asrelevant
discussion have been presented under following heads:

Dry matter production :
Thedatain respect of total dry matter production of

okra pod and plant (kg/ha) as influenced by various
treatments are furnished in Table 1. It is clear from the
data that dry matter production of okra pod and plant
weresignificantly affected by different treatmentsin both
the years of study. The resultsrevealed that application
of 75 per cent recommended dose of NPK + FYM @
25t hat+ VC @ 1.25t ha'+ NC @ 0.5 tha' (T,)
recorded higher dry matter production of plant and pod
whichinturnresultedin higher total dry matter production
(3054 and 2955 kg ha*), which was at par with T, (50%
of recommended dose of NPK + VC @ 5.0t ha'), T,
and T, during boththeyears. Thisisinlinewiththefindings
of Sanjeev Kumar and James Pitcha (2010) who have
recorded highest dry matter production in bhindi treated
with 50 per cent RDF in combination with goat manure
@ 6.5t ha' and Kuppuswamy et al. (2013) who obtained
the highest dry matter production with the application of
50 per cent nitrogen through ureaand 50 per cent through
FYM. The probable cause may be due increased
availability of nitrogen with the integration of organic
and inorganic sources.

Nutrient uptake :

The data pertaining to nutrient uptake in respect of
plant, pod and total uptake under varioustreatments are
giveninTable2. Itisevident fromthedatathat application
of inorganic fertilizers at higher levels alone or in

Tablel: Dry matter production (kg/ha) asinfluenced by integrated nutrient management in okra

Treatments 2015 — 2016 2015 - 2016 2015 ToRDME 2016
T, 1124 1004 651 643 1775 1737
T, 1804 1783 945 018 2749 2701
T, 1612 1506 849 827 2461 2423
T, 1733 1697 920 873 2653 2570
Ts 1658 1627 870 864 2528 2491
Te 2029 1991 1025 964 3054 2055
T, 1729 1632 919 874 2648 2505
Ty 1967 1912 087 956 2954 2867
To 1616 1576 850 866 2466 2443
Tao 1829 1756 968 043 2797 2699
Tu 1436 1450 764 743 2200 2104
T 1459 1514 776 797 2235 2310
Tu 1365 1342 726 77 2002 2058
Tue 1328 1281 804 712 2132 1993
SE+ 123 88 64 63 187 135
C.D.(P=0.05) 252 180 132 131 383 277
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combinationwith organic fertilizershad significant effect
on uptake of N, P and K in okra.

The nitrogen uptake by the okra plants was
significantly influenced by synergistic effect of organic
and inorganic sources of nutrients. Among the various
treatments, thetotal N uptake of okra plant was maximum
(84.20 and 83.49 kg ha) with 75 per cent recommended
doseof NPK + FYM @ 25that+ VC @ 1.25t ha'+
NC @ 0.5tha*(T,) during boththe years and was found
comparableto T, T, and T,,. Similar results were also
reported by Sharma et al. (2009) who reported that
application of 100 % NPK +10 t vermicompost to okra
increased the N uptake over 100 per cent NPK alone.
Gowda et al. (2002) has also reported that in okra
with increased level of fertilizers, accumulation of
nitrogen also increased significantly in various plant
parts. These data indicate the need for integrated
nutrient supply system for okra. The significant
interaction between organic manures and inorganic
fertilizersat different levels might have increased the
plant nutrient uptake. Yadav et al. (2000) reported that
efficiency of inorganicfertilizer isimproved when used
in conjunction with organic manures.

Among the various treatments, the maximum total
P uptake (14.87 and 14.82 kg ha*) of okrawas recorded
with 75% recommended dose of NPK + FYM @ 2.5t

ha'+VC @1.25tha*+ NC @0.5tha*(T,) and at par
with T, during both the years. The increased uptake in
plants might be attributed to the fact that at higher levels
of RDF the pralific root system might have devel oped
resulting in better absorption of water and nutrientsalong
withimproved physical environment. Wagh et al. (2014)
a so recorded higher nutrient uptake with 75 % RDF +
12.5 % RDN through vermicompost + 12.5 % RDN
through Neem cake. Similar results were also reported
by Majeeduddin et al. (2015). The P uptake of okraplant
was lower with reduced fertilizer level in combination
with organicfertilizers.

Total K uptake was also higher at 75 per cent
recommended dose of NPK + FYM @2.5t hat+ VC
@ 1.25tha'+ NC @ 0.5tha'(T,) and at par with T,
and T,. Thebeneficial effect of nutrientson nutrient uptake
may be due to increased supply of nutrientsto the crop.
Dademal and Dongale (2004) also reported that the
concentration of N and K in various parts of okra plant
were increased significantly with increased level of
fertilizer than control. Bairawaet al. (2009) has obtained
highest nitrogen phosphorus and potassium contents of
leaves with application of neem cake 6q hal+
vermicompost 10q ha'+ Azotobacter + PSB + 60%
recommended dose of NPK through inorganicfertilizers
over the nutrient management through both soleinorganic

‘Tablez : Effect of integrated nutrient management on nutrient uptake (kg/ha) of okra

Nutrient uptakein plants Nutrient uptakein pod Total Nutrient uptake

Treatmens N P K N P K N P K

2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016
T, 2086 2014 254 247 1377 1333 1859 1840 490 490 1948 1744 3945 3854 744 737 3325 30.77
T, 3982 3882 434 417 2349 2297 3616 3431 829 794 3247 30.33 7598 7314 1263 1211 5596 53.30
Ts 36.16 3561 397 388 1971 1936 3289 3215 753 7.24 2784 2651 69.04 67.76 1150 11.12 47.55 4587
Ta 39.71 3728 427 431 2254 2194 3620 3537 809 791 3124 30.88 7591 7264 1237 1222 53.78 52.82
Ts 3703 3565 411 389 2050 2023 3364 3266 7.76 7.83 2878 27.92 70.68 6831 11.88 11.72 49.28 48.16
Ts 4415 4333 519 496 2523 2447 40.04 4017 9.68 9.86 3557 3564 8420 8349 14.87 14.82 60.08 60.11
T, 3824 3593 385 354 2113 1986 3474 3423 7.64 731 2973 2830 7298 70.15 1149 10.85 50.86 48.16
Ts 4251 4254 478 454 2516 2398 3847 3834 913 9.00 3501 34.05 80.98 80.88 1391 1354 60.17 58.03
To 3711 3592 349 341 1962 19.08 3381 3269 7.06 7.01 2777 26.85 70.92 68.61 1056 1042 47.39 4593
T 40.69 4003 434 398 2249 2149 3696 3745 837 801 3166 3019 77.65 7748 1271 1199 54.15 51.68
Tu 3193 3039 362 328 1786 17.75 29.00 2814 6.77 6.73 2498 24.71 60.74 5853 10.39 10.01 4284 4246
T 31.09 3171 297 333 1844 1888 2808 2712 6.20 6.06 2579 26.01 57.17 5884 9.17 938 4423 44.89
Tis 2663 2663 287 3.00 1685 1655 2385 2491 586 6.03 23.61 2348 5048 5153 873 9.03 4046 40.04
T 2643 2564 289 266 1606 1560 2365 2408 503 507 2254 21.80 4999 49.72 792 7.73 3860 37.41
SE+ 407 264 042 032 153 167 383 320 053 050 348 265 79 561 08 075 374 355
E:F;:DO.OS) 838 542 087 065 315 240 798 659 108 103 715 545 1636 1152 182 154 768 7.29

Adv. Res. J. Crop Improv.; 8(1) June, 2017 : 24-30 27
Hind Agricultural Research and Training Institute



EFFECT OF INTEGRATED NUTRIENT MANAGEMENT ON NUTRIENT UPTAKE & YIELD OF OKRA UNDER ISLANDS CONDITIONS

and organic sources.

Yield :

Integration of individual organic sources with
inorganic fertilizer exhibited higher yield in okraduring
both the years (Table 3). The treatment T (75% of
recommended dose of NPK + FYM @ 2.5t ha'+ VC
@ 1.25t ha! +NC @ 0.5 t ha?) has registered higher
yield per plant (278.76 and 244.11 g) and yield per hectare
(12.57 and 11.00 t) during both the years which was at
par withyield obtained in the treatment T, as compared
to other treatments. Integrated management of nutrients
on growth and yield attributes has brought significant
improvement in yield over other treatments. Thisisin
conformity with thefindingsof Tripathi et al. (2004) who
reported that combined application of 75% NPK +
vermicompost @ 5 t ha! produced significantly higher
yield of okra. Similar resultswere d so reported by Vennila
and Jayanthi (2008). Premsekhar and Rajshree (2002)
have reported that the yield attributes as well asthe
yield of okra were significantly enhanced by the
application of 20t ha'of FY M. Sail fertility buildupin
terms of available nitrogen, phosphorus and potash was
also observed improved in soil under combination of crop
residues (5 tonnes /ha), FYM (5 tonnes/ha) and
biofertiliser (Azospirillum, PSB) from paddy-okra
cropping system. Shelar et al. (2011) stated that theyield

(154.47 g/hectare) and yield parameters such as fruit
weight (10.47 g), fruit breadth (1.5cm) and fruit length
(9.5cm) werehighest inthetreatment T, (50% N through
urea + 50 % N through Neem cake). Kuppuswamy et
al. (2013) reported that the supply of 50 per cent of
nitrogen through urea and the remaining either through
FYM or vermicompost has recorded the better growth
andyieldinokra.

Economics :

Theeconomics of the okraworked out in the present
study (Table 3) revealed that maximum net return (Rs.
2,98,289 and Rs. 2,69,474) was registered by the
treatment T, (75% of recommended dose of NPK +FY M
@25tha'+VC @ 1.25t ha'+ NC @ 0.5 tha?) during
both the years followed by T, (50% of recommended
dose of NPK + VC @ 5.0t ha?) out of other treatments
tried, indicating that these treatment combinations are
profitable. Similarly, treatment T, (75% of recommended
dose of NPK + FYM @ 25t hat+ VC @ 1.25t ha'+
NC @ 0.5 t ha?) recorded higher B: C (4.79 and 4.42)
followed by T, (100 % RDF through NPK) during both
theyears. Though thetreatment T, (50% of recommended
dose of NPK + VC @ 5.0 t ha?) recorded higher yield
attributes and yield as compared to T, recorded |ower
B: C (3.25and 3.03) dueto higher cost of vermicompost.
Similar observations have also been made by Bairwa et

‘TabIeS : Effect of integrated nutrient management on yield and economics of okra

Treatments Yield/plant (g) Yield/ ha (t/ha) Net return (Rs./ha) BCR

2015 2016 2015 2016 2015 2016 2015 2016
T, 107.78 98.12 4.86 4.36 96021 87597 293 2.76
T, 189.13 172.66 8.53 7.86 199772 182910 457 4.27
Ts 182.93 171.68 8.25 7.74 178401 157240 3.59 3.28
T4 211.12 191.43 9.52 8.63 204026 173647 3.50 313
Ts 194.03 189.72 8.75 8.00 197269 152534 4.03 3.34
Te 278.76 24411 12.57 11.00 298289 269474 4.79 4.42
T; 210.83 185.92 9.50 8.98 210763 196644 3.83 3.64
Ts 254.15 225.10 11.46 10.62 238093 214732 3.25 3.03
To 176.74 165.42 797 7.46 166110 156995 3.28 3.15
Tao 223.69 207.62 10.08 9.36 203886 190978 3.07 294
Tu 154.76 138.54 6.98 6.25 129561 97391 2.62 2.22
T 166.44 139.34 7.50 6.28 95367 59218 174 1.46
Tis 137.25 134.05 6.19 5.87 96285 80177 2.08 1.90
Taa 157.68 151.97 711 6.48 91219 64018 1.75 1.52
SEx 26.78 16.8 121 0.7
C.D.(P=0.05) 55.06 34.55 248 1.56
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al. (2009). Kumar et al. (2013) in a study has obtained
highest B:C (1.77) with the application of 75 kg N + 40
kg P,O, +40 kg K,0+5t ha'VC + 20 kg ZnSO, ha™.

Conclusion :

Application of 75% of recommended dose of NPK
+FYM @ 25that+VC @1.25that+ NC @05t
ha! was highly favourable for dry matter production,
nutrient uptake and yield of okra. Increased net return
and B: C were also associated the integrated nutrient
management i.e., 75% of recommended dose of NPK +
FYM @25tha'+VC @ 1.25t ha'+ NC @ 0.5 tha.
Hence, from the results of this experiment it can be
concluded that 75% of recommended dose of NPK +
FYM @25that+VC @ 1.25t ha'+ NC @ 0.5 tha?
isthe highly profitable and economically viable for the
cultivation of okraunder Island conditions.
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