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ABSTRACT

A field experiment was conducted at research and demonstration block of Research Institute on Organic Farming,
UAS, GKVK, Bengaluru during 2020-21 to study the influence of organic sources on growth and yield of maize in
maize-cowpea cropping sequence. The experiment was laid out in factorial randomised block design with three
replications. The experiment consists of 15 treatment combinations of three levels of N equivalent and five organic
sources along with absolute control and UAS-B package. The experimental soil was red sandy loam having low
organic carbon (0.45 %) and medium in N (289.4 kg ha'), PO, (28.6 kg ha') and K O (235.2 kg ha™') content. The
experimental results indicated that application of bio-compost at 125 % N equivalent resulted in higher plant height
(221.5 cm), leafarea (7949 cm? plant™), total dry matter accumulation (201.1 g plant') and kernel (107.47 q ha!) and
stover yield of maize (154.60 q ha') followed by poultry manure at 125 per cent N equivalent and found significantly
superior over other treatments in the studies. However, UAS-B package (150:75:40 kg N: P.O_: K O ha™') recorded
significantly higher plant height (229.9 cm), leaf area (8197 cm? plant?), total dry matter accumulation (213.6 g
plant™) and kernel (111.96 q ha'') and stover yield (161.13 q ha') and was on par with application of bio-compost at

125 per cent N equivalent.

Keywords : Maize-cowpea cropping sequence, Organic sources, Bio-compost, Poultry manure, N equivalent

AIZE (Zea mays L) is one of the most versatile

crops grown throughout the tropical as well as
temperate regions of the world. Globally, maize is
known as ‘Queen of cereals’ because it has the highest
genetic yield potential among the cereals. In India, it
is cultivated in an area of 9.56 million hectare with a
production 28.76 million tonnes and productivity of 3006
kg ha!. Karnataka alone contributes 14.88 per cent of
the total maize production with an area of 1.42 million
hectare and production of 4.4 million tonnes
(Anonymous, 2021). About 85 per cent of the maize
produced is consumed as human food and animal feed
including poultry. Maize-cowpea cropping system has
several advantages, such as improves of soil fertility,
increase soil organic carbon (SOC), humus content,
nitrogen and phosphorus availability, suppress weed
growth through smothering effects, increase production
per unit area, enhance land use efficiency, reduce
runoff and soil loss, etc. Inclusion of legume provides
sustainability to non-legume cereal component by
enriching soil fertility and increasing system

productivity and returns. Pulses are considered the
key crops for intensification of rice and maize-fallows
due to their short-duration, hardy and low-input
requiring nature, hence offers a tremendous
opportunity to utilize residual soil moisture and
nutrients.

Over the years, health of Indian soils has deteriorated
resulting in decline of organic carbon content, soil
biodiversity and soil physico-chemical properties and
build-up of multi-nutrient deficiencies over large area
due to reduction in addition of organic manures,
imbalanced use of fertilisers and mono cropping. It is
reported that plant nutrient removal from soils by
different crops annually is 10-12 million tonnes higher
than addition from various sources, resulting in negative
nutrient balance. Considering these disadvantages and
escalation of fertiliser costs there is a paradigm shift
from inorganic to organic farming. To sustain soil
health addition of organic matter as source of nutrients
is pivotal and in such situation organic agriculture plays
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a crucial role in Indian farming. Organic agriculture is
a production system which avoids or largely excludes
the use of synthetically compounded fertilisers,
pesticides, growth regulators and livestock feed
additives. To the maximum extent possible, organic
farming system relies on crop rotations, crop residues,
animal manures, legumes, green manures, on-farm
organic wastes and aspects of biological pest control
to maintain soil productivity and health. Keeping these
points in view, the investigation was carried out at
UAS, GKVK, Bengaluru to study the influence of
organic sources on growth and yield of maize in maize-
cowpea cropping sequence.

MATERIAL AND METHODS

Field experiment was conducted at organic farming
research and demonstration block of Research
Institute on Organic Farming (RIOF), Gandhi Krishi
Vignan Kendra (GKVK), University of Agricultural
Sciences, Bangalore. It is situated in Eastern Dry Zone
of Karnataka at latitude of 13" 09' North, longitude of
77° 57" East and an altitude of 924 m above mean sea
level (MSL). Studies were conducted to know the
influence of organic sources on growth and yield of
maize during summer 2020 and to assess the residual
effect on growth and yield of cowpea during kharif
2020 and the same sequence was followed during rabi
2020 and summer 2021. The experiment consists of
15 treatment combinations of three levels of N
equivalent (N,: 75 % N equivalent; N,: 100 % N
equivalent and N,: 125 % N equivalent) and five
organic sources [F : Farm Yard Manure; F,: Bio
compost; F.: Vermicompost; F,: Poultry Manure (pre
cured); F.: Jeevamrutha] along with absolute control
and UAS-B package was laid out in factorial
randomised block design with three replications. The
experimental soil was red sandy loam with initial
organic carbon content of 0f 0.45 per cent, medium in
N (289.4 kg ha'), P,O,(28.6 kg ha'') and K,O (235.2
kg ha') content. The average rainfall received during
crop growth period was 331.5 mm. The nutrient
composition of organic manures used in the experiment
is presented in Table 1.

TABLE 1
Nutrient composition of organic manures
N(%) PO, (%) K0 (%)

Organic manures

Farm yard manure 098 0.71 0.78
Bio-compost 203 1.57 1.84
Vermicompost 120 0.70 0.80
Poultry manure 223 1.77 0.57
Jeevamrutha 0.71 048 0.30

Maize hybrid MAH-14-5 was sown with a spacing of
60 x 30 cm and followed agronomic practices for
raising crop. Nutrient sources viz., bio-compost, poultry
manure, vermicompost, farm yard manure and
jeevamrutha were applied on N equivalent basis after
analysing the nutrient content. Application of 10 t FYM
ha! is common for all the treatments as per package
of practice except absolute control. Half the dose of
N was supplied as basal through organic sources and
remaining 50 per cent of recommended N was
supplemented through jeevamrutha in equal splits at
30 and 60 DAS. Neem oil (10 ml I'") spray was taken
against fall army worm in maize as and when noticed.
Manual weeding at two times (at 20 and 45 DAS)
and earthing up (at 30 DAS) were practiced to
maintain weed free condition. Cowpea crop (KBC 9)
was sown after harvesting maize at a spacing of 45 x
10 cm and crop was raised without application of
organic nutrient sources following crop management
practices. Neem oil (10 ml I'!) was sprayed to
control aphid infestation in cowpea during crop growth
stages.

Biometric observations on growth parameters were
recorded randomly on selected five plants at 30, 60,
90 days after sowing and at harvest in the net plot.
Data related to yield was recorded at the time of
harvest of the crop. Based on the observations, data
were subjected to statistical analysis as per the
procedure outlined by Gomez and Gomez (1984). To
know the effect of individual factors and to compare
treatment combinations with control treatments,
statistical procedure of factorial randomised complete
block design and randomised complete block design
were followed, respectively.
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RESuULTS AND DISCcUSSION
Plant Height (cm)

The pooled data of two seasons pertaining to plant
height at different growth stages of maize as influenced
by application of organic sources in maize-cowpea
cropping sequence is presented in Table 2. Plant height
of maize varied significantly at 30, 60, 90 DAS and at
harvest as influenced by organic sources. Application
of organic sources at 125 per cent N equivalent
recorded significantly higher plant height (42.5, 110.2,
176.6 and 188.2 cm at 30, 60, 90 DAS and at harvest,
respectively) followed by 100 per cent N equivalent
(33.5,86.4,139.4 and 148.5 cm at 30, 60, 90 DAS and
at harvest, respectively) and 75 per cent N equivalent
(26.1,67.0,108.5 and 115.6 cm at 30, 60, 90 DAS and
at harvest, respectively). Among organic sources,
application of bio-compost resulted significantly higher
plant height (39.9, 103.1, 166.0 and 176.9 cm at 30,
60, 90 DAS and at harvest, respectively), followed
by poultry manure (36.5, 94.3, 151.8 and 161.7 cm at
30, 60, 90 DAS and at harvest, respectively),
vermicompost (33.1, 85.6, 137.9 and 146.9 cm at 30,
60, 90 DAS and at harvest, respectively) and
jeevamrutha (31.0, 80.1, 128.9 and 137.4 cm at 30,
60, 90 DAS and at harvest, respectively) and lower
plant height was recorded in farm yard manure (29.5,
76.3, 122.9 and 130.9 cm at 30, 60, 90 DAS and at
harvest, respectively) applied plots.

Interaction effect between organic sources and levels
of nitrogen was found to be significant. Application of
bio-compost at 125 per cent N equivalent recorded
higher plant height (50.0, 129.7,207.9 and 221.5 cm
at 30, 60, 90 DAS and at harvest, respectively) which
was on par with UAS-B package i.e., 150:75:40 kg
N: P,O,: K,O ha' (51.9, 134.6, 215.8 and 229.9 cm
at 30, 60, 90 DAS and at harvest, respectively). Lower
plant height was observed in absolute control plot of
no application of organic manures (21.4, 55.6, 87.2
and 90.3 cm at 30, 60, 90 DAS and at harvest,
respectively). Bio-compost contains higher amount of
nutrients and addition of jeevamrutha as top dress has
enhanced in nutrient release from organic sources.
Jeevamrutha is a rich source of beneficial
microorganisms and contains growth promoting

TABLE 2

Plant height (cm) of maize at different growth
stages as influenced by organic sources
(pooled data of two seasons)

Treatments 30 DAS 60 DAS 90 DAS haﬁ/test
Nitrogen equivalent levels (N)
N, - 75 % N equivalent 26.1 67.0 1085 115.6
N, - 100 % N equivalent 335 864 1394 1485
N, - 125 % N equivalent 425 1102  176.6  188.2
S.Em=+ 0.60 1.55 2.48 2.65
C.D. (p=0.05) 1.69 438 7.03 7.49
Organic sources (F)
F,— Farmyard manure 29.5 76.3 1229 1309
F, — Bio-compost 399  103.1 166.0 176.9
F, - Vermicompost 33.1 85.6 1379 1469
F, — Poultry manure 36.5 943 151.8 161.7
F, - Jeevamrutha 31.0 80.1 1289 1374
S.Em=+ 0.77 2.00 3.21 3.42
C.D. (p=0.05) 2.19 5.66 9.08 9.67
Interaction (NxF)
NF, 22.5 57.9 93.8 99.9
N F, 30.5 783 1267  135.0
N F, 26.0 66.7 108.0  115.1
NF, 27.8 715 1158 1233
N F, 23.6 60.7 98.3  104.8
N,F, 29.1 75.0 121.0 1289
N,F, 393 1014 1634 174.1
N,F, 32.8 845 1363 1452
N,F, 35.9 92.6 1493  159.1
N,F, 30.5 78.7 1269 1352
N,F, 37.0 96.1 153.9  164.0
N,F, 50.0 129.7 2079 2215
N,F, 40.7 105.7 1694  180.5
N,F, 457 118.7 1902  202.6
N,F, 389 1009 161.7 1722
T, 214 55.6 87.2 90.3
T, 519 1346 2158 2299
S.Em+ 1.34 3.47 5.56 5.93
C.D. (p=0.05) 3.78 9.79 1571 16.74
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substances such as auxins, gibberlins, cytokinins apart TabLe 3

from having lower concentration of both macro and Leaf area (cm 2 plant-1) of maize at different

micro nutrients. This is in conformity with Devakumar growth stages as influenced by organic

et al. (2008 and 2011). sources (pooled data of two seasons)

Leaf Area (cm? plant”) Treatments 30 DAS 60 DAS 90 DAS _ M
harvest

Leaf area of maize differed significantly due to Nitrogen equivalent levels (N)

influence of organic sources in maize-cowpea cropping NI-75%Nequivalent 1371 2990 3813 3429

sequence (Table 3). Significantly higher leaf area was
recorded with application of 125 per cent N equivalent
(2480, 5407, 6895 and 6201 cm? plant' at 30, 60, 90

N2 -100 % N equivalent 1682 3666 4675 4204
N3 - 125 % N equivalent 2480 5407 6895 6201

DAS and at harvest, respectively) followed by 100 S.Em >3 126 16l 145
per cent N equivalent (1682, 3666, 4675 and 4204 cm? C.D. (p=0.05) le4 357 456 410
plant'at 30, 60, 90 DAS and at harvest, respectively) Organic sources (F)
and lower leaf area was observed in 75 per cent N F1 - Farmyard manure 1560 3400 4336 3899
equiValent (1371, 2990, 3813 and 3429 cm? plant'l at F2 - Bio-compost 2256 4918 6272 5640
30, 69, 90 DAS anq at harvest, respe'tctl\./ely). Among F3 - Vermicompost 1835 4001 5100 4588
organic sources, bio-compost application recorded Rrehl 1950 4251 S421 4875
significantly higher leaf area (2256, 4918, 6272 and Wl g N
5640 cm? plant! at 30, 60, 90 DAS and at harvest, F5 3 Jecigmiutiy 16213535 4507 4053
respectively) followed by poultry manure (1950, 4251, S. Em 5163 208 187
5421 and 4875 cm? plant™ at 30, 60, 90 DAS and at C.D. (p=0.05) 212 461 588 529
harvest, respectively) and found significantly superior Interaction (NxF)
over other treatments. However, lower leaf area of NIF1 1174 2560 3265 2936
maize was recorded with application of farm yard NIF2 1629 3552 4530 4074
manure (1560, 3400, 4336 and 3899 cm? plant! at 30,
. N1F3 1383 3015 3844 3457
60, 90 DAS and at harvest, respectively).
N1F4 1455 3173 4046 3639
Interaction effect between organic sources and levels N1F5 1215 2648 3377 3037
of nit.roge.n was f01.1nd to be significant for leaf area. N2F1 1504 3279 4182 3761
. Apphcatlon of blojcompost at 125 per cent N oD 1959 4271 5447 4898
M cquivalent recorded higher leaf area (3180, 6932, 8840
= 2 1 N2F3 1659 3618 4613 4149
B8 and 7949 cm’ plant” at 30, 60, 90 DAS and at harvest,
A respectively) which was on par with UAS-B package N2F4 1823 3973 5067 4536
§ i.e., 150:75:40kgN: P O : K,Oha' (3279, 7148,9115 N2ZF5 1463 3190 4068 3658
%‘ and 8197 cm? plant'at 30, 60, 90 DAS and at harvest, N3F1 2000 4360 5560 5000
§ respectively). Lower leaf area was recorded in N3F2 3180 6932 8840 7949
A absolute control plot (1091, 2378, 3033 and 2728 cm? N3F3 2463 5370 6848 6158
. i .
)y plant’at 30, 60? 90 DAS and at h.arvest', respfectlvely). N3F4 2573 5607 7151 6430
)S) Increased availability of nutrients in soil due to
N . T . . N3F5 2186 4766 6077 5465
Nl mineralization of organic nutrient sources could have
N triggered cell elongation and multiplication resulting in T16 10912378 3033 2728
g high growth rate of shoot in turn increase in leaf area T17 3279 7148 9115 8197
<4 of maize compared to control. The results are in line S.Em+ 153 333 425 382
% with Ashwini et al. (2015). C.D. (p=0.05) 432 941 1200 1079
=

156




Mysore J. Agric. Sci., 55 (3) : 153-161 (2021) G. K. PRAJWAL KUMAR et al.

Total Dry Matter Accumulation (g plant™) TABLE 4

Total dry matter accumulation (g plant-1) of maize

at different growth stages as influenced by organic
sources (pooled data of two seasons)

Significantly higher total dry matter accumulation of
maize (Table 4) was recorded with application of
organic sources at 125 per cent N equivalent (8.15,
72.1, 118.1 and 150.7 g plant!at 30, 60, 90 DAS and Treatments 30 DAS 60 DAS 90 DAS At
at harvest, respectively) followed by 100 per cent N harvest
equivalent (5.32,48.1,77.1 and 98.4 g plant' at 30, 60, Nitrogen equivalent levels (N)

90 DAS and at harvest, respectively) and 75 per cent N1 - 75 % N equivalent 410 369 595 75.9
N equivalent (4.10, 36.9, 59.5 and 75.9 g plant at 30, N2-100%N equivalent 532 481  77.1 984
60,90 DAS and at harvest, respectively). Significantly
higher dry matter accumulation of maize was recorded

N3 - 125 % N equivalent ~ 8.15 72.1 118.1 150.7

in bio-compost applied plot (7.27, 65.0, 105.5 and 134.6 S Em 013 L8 o 243
gplant'at 30, 60, 90 DAS and at harvest, respectively) C.D. (p=0.05) 037334 544 693
and was found to be statistically superior over poultry Organic sources (F)
manure (6.48, 58.0,94.0 and 119.9 g plant!at 30, 60, F1 - Farmyard manure 4.57 409 66.3 84.6
90 DAS and at harvest, respectively), vermicompost F2 - Bio-compost 727 650 1055 1346
(586, 524, 85.0and 108.5 gplant‘l at 30, 60, 90 DAS F3 - Vermicompost 5.86 524 85.0 108.5
and at harvest, respectively), jeevamrutha (5.09, 45.5, iR e e 648 580 940  119.9
73.7and 94.1 gplant'at 30, 60,90 DAS and at harvest,

) FS5 - Jeevamrutha 5.09 455 73.7 94.1
respectively) and farm yard manure (4.57, 40.9, 66.3
and 84.6 g plant™at 30, 60, 90 DAS and at harvest, 8. B 017 152 2:48 316
respectively). C.D. (p=0.05) 048 431 702 895

Interaction (NxF)
Dry matter accumulation was found to be significant NIF1 386 348 560 715
for the interaction between nitrogen equivalent levels it sdr 08 64l 013
and organic sources. Bio-compost application at 125 ' ’ ’ '
per cent N equivalent resulted significantly higher dry HHAER 374 336 2 691
matter accumulation (10.87, 96.2, 157.6 and 201.1 N1F4 419 377 607 774
gplant'at 30, 60, 90 DAS and at harvest, respectively) NI1F5 430 387 623 795
compared to other treatments and was on par with N2F1 328 297 476 608
UAS-B package i.e., 150:75:40 kg N: P,O.: KO N2F2 653 591 946 1208 [
ha'(11.55,103.5, 167.5 and 213.6 g plant!at 30, 60, NOF3 565 511 819 1045 %
90 DAS and at harvest, respectively). Lower dry NIF4 618 560 897 1144 V):
matter accumulation was observed in absolute control =
plot of no organic manure application (4.06, 36.5, 58.8 N2FS 496 449 RS §
and 75.0 g plant!at 30, 60, 90 DAS and at harvest, N3F1 657 381 953 1215 RS
respectively). This is in conformity with Vishwajit and N3F2 1087 962  157.6  201.1 'éa
Devakumar (2018). Total dry matter production is a N3F3 820 726 1190 1518 E
result of dry matter accumulation in plant parts, which N3F4 9.08 803 1317 1680 |
depends on uptake of nutrients like N, P and K. N3F5 601 531 871 1L E
Increase in dry matter was mainly due to increase in 3
number of leaves produced per plant and better uptake e 100305 388 0 i
of nutrients. Application of organic manures and T 1551035 167.5  213.6 3
jeevamrutha has increased biological efficiency and S 029 260 421 337 §‘
greater sink capacity in the crop which might have C.D. (p=0.05) 082 735 1189 1517 1N
=
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helped in higher photosynthetic efficiency and TABLE 5

absorption of nutrients (Roopashree et al., 2019). Kernel and stover yield of maize as influenced by

organic sources (pooled data of two seasons)

Kernel and Stover Yield (q ha™)

Kernel yield Stover yield
. . . Treatments g g
Kernel and stover yield of maize (Table 5) differed (q ha') (q ha')
mgmﬁcantly due to.lnﬂuence of o.rga.mc sourc.es in Nitrogen equivalent levels (N)
maize-cowpea cropping sequence. Significantly higher N.-75 % N eauival 6319 753
kernel and stover yield of maize were obtained with e equn./a ent ' ’
application of 125 per cent N equivalent (89.36 and N,-100 % N equivalent 722 98.28
129.37 q ha'!, respectively) followed by 100 per cent N;- 125 % N equivalent 89.36 129.37
N equivalent (71.22 and 98.28 q ha’, respectively) S.Em= 135 1.99
and lower yield was observed in 75 per cent N C.D. (p=0.05) 383 563
equivalent plots (63.19 and 75.23 q ha!, respectively). Organic sources (F)
Among organic sources, application of bio-compost F _ Farmyard manure 6734 91.90
produced higher kernel and stover yield (84.29 and Fl f . 84.29 113'87
113.87 q ha'', respectively) followed by poultry manure 2 10_?0mpos ' '
(79.17 and 106.61 q ha™', respectively), vermicompost B, S \ermiCarmpost 7410 P4
(74.10 and 99.47 q ha’', respectively), jeevamrutha F, —Poultry manure 79.17 106.61
(68.06 and 92.95 q ha'!, respectively) and lower kernel F, - Jeevamrutha 68.06 9295
and stover yield was obtained in farm yard manure S.Emet 175 257
(6734 and 91.90 q ha'l, respectively). C.D. (p=0.05) 495 727
Application of bio-compost at 125 per cent N Interaction (NxF)
equivalent (107.47 and 154.60 g ha’', respectively) NF, 60.02 72.90
recorded significantly higher kernel and stover yield NF, 6722 80.01
and was on par with UAS-B package i.e., 150:75:40 NF, 6230 7136
. . -1 -1
kg N: 1.)205' K,O ha' (111.96 and 161.1.?) q ha', NF, 6591 7859
respectively). Lower kernel and stover yield was
. . . NF, 60.52 7329
recorded in absolute control plot wherein no organic
manures were applied (25.82 and 30.57 q ha’!, NF, 6581 o150
. respectively). The results are in line with Ananda and N.F, 78.17 107.01
M Sharanappa (2017). The increase in yield is mainly N,F, 71.00 97.98
% attributed to higher yield parameters like number of N,F, 74.92 102.72
ZJ kernel rows, number of kernels per row and test N,F, 66.20 021
§ Welght. Combined application of manures and NF, 76,19 11129
B jeevamrutha ensure the release of readily available NF 10747 154.60
8 nutrients in adequate quantity to promote early growth 2 ' '
3 a5 compared to sole organi ing treatments, i NF, 802 12907
< p ganic manuring treatments, in
B which nutrients are available slowly over a long period N;F, 96.68 138.53
5] of time. Higher growth and yield parameters could be NF; 7746 113.35
S attributed to availability of macronutrients and T, 25.82 30.57
&4 micronutrients from organic manure, which is very T, 111.96 161.13
§ essential for plant growth an(.l deyelopment (Boraiah S.Em<+ 2.88 428
g et a]., 2(?17). The. lower grain yield 'due to reduced C.D. (p=0.05) 214 1207
N availability of nutrients for the crop during early growth
S




Mysore J. Agric. Sci., 55 (3) : 153-161 (2021) G. K. PRAJWAL KUMAR et al.

stages (vegetative period) and thus the crop might have TABLE 6
starved of nutrients during later stage (reproductive Available nitrogen, phosphorus and potassium
stage), which might have affected the grain and stover content of soil after harvest of maize as influenced
yield (Urkurkar et al., 2010). by organic sources (pooled data of two seasons)
Based on these studies it could be concluded that Available N Available Available
application of bio-compost at 125 per cent N equivalent Treatments (kg ha") PO, K O (kg ha)
resulted in better growth parameters, yield components (kgha') ™2
and yield of maize and was on par with UAS-B Nitrogen levels (N)
paclkage i.e.,application of 150:75:40 kg N: P,O,: K.O N, 26707 26.99 19526
ha. N, 309.50 31.12 22227
Available Nitrogen, Phosphorous and Potassium N, 33283 3420 23751

o _ S.Em+ 1.14 0.18 1.05
Appllcatlon of organlc. squrces at 1.25 per C(?nt N C.D. (p=0.05) 3 0,50 206
equivalent recorded significantly higher available .
nitrogen (kg ha™'), phosphorus (kg ha') and potassium Organic sources (F)
(kg ha') in soil (332.83, 34.20 and 237.51 kg ha’, F, 28885 2902 20562
respectively) after harvest of maize (Table 6) followed F, 321.60 32.88 22969
by 100 per cent N equivalent (309.50, 31.12 and 222.27 g 30228 3051 220.81
kg ha'!, respectively) and 75 per cent N equivalent B 309.98 31.65 22337
(267.07, 26.99 and 195.26 kg ha'!, respectively). F, 292.96 29.69 21226
Significantly higher available nitrogen, phosphorus and S Emt 147 023 135
potassium in soil after harvest of maize was recorded C.D. (p=0.05) 416 065 3
in bio-compost applied plot (321.60, 32.88 and 229.69 Interaction (N x F)
kg ha', respectively) and was found to be statistically NF 47 14 2438 17865
superior over poultry manure (309.98, 31.65 and 223.37 Y
kg ha', respectively), vermicompost (302.28, 30,51 NF, 28747 3017 21454
and 220.81 kg ha™', respectively), jeevamrutha (292.96, NF, 264.26 2632 19231
29.69 and 212.26 kg ha'!, respectively) and farm yard NF, 280.11 28.96 20236
manure (288.85, 29.12 and 205.62 kg ha’, A 256.38 25.14 188.44
respectively). NF, 296.35 30.38 21549 5

V)

Available nitrogen, phosphorus and potassium in soil Ezllzz 21?23 i?);j i?iz %
after harvest of maize were found to be significant 23 | ’ ' %3
for the interaction between nitrogen equivalent levels NF, 31881 3143 22480 =
and organic sources. Bio-compost application at 125 NF, 298.16 30.63 2122 §
per cent N equivalent resulted significantly higher N;F, 323.07 3261 22271 B
available nitrogen, phosphorus and potassium in soil N,F, 35844 36.06 246.16 .EO
after harvest of maize (358.44, 36.06 and 246.16 kg N,F, 32727 3447 243.64 E
ha’!, respectively) compared to other treatments and NF, 331.02 34.56 242.96 é
was on par with UAS-B package i.e., 150:75:40 kg NF, 30434 3329 22712 £
N: P205': Klzc)) Illda'l (357.5% ?)?.56. and 249.}316 kiha'l, T, 21333 295 153.97 §
respectively). Lower available nitrogen, phosphorus ®
and potassium in soil after harvest of maize was EI;Emi 35;32 3223 24332 g
observed in absolute control plot (213.33, 22.25 and ' ' ' ' =
153.97 ke ha', respectively), C.D. (p=0.05) 972 132 703 2
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The reason for increase in available NPK may be due
to the effect of different nutrient sources and
jeevamrutha that might have increased the activity of
beneficial micro-organisms which in turn enhanced the
decomposition of organic matter fraction supplied
through different organic manures and as a
consequence there was higher availability of N, P and
K in soil. Increase in available nitrogen in soil was
due to mineralization of organic manures by the
increased activity of soil micro organisms and reduced
nitrogen loss from the soil. Higher available soil
phosphorus could be attributed to increased solubility
of native phosphorus due to release of organic acid
during the decomposition of organic manures. The
increase in available potassium might be due to release
of potassium from organic sources and solubilisation
of mineral bound K or native K (Singh and Chauhan,
2002).

Nitrogen, Phosphorous and Potassium Uptake

Nitrogen, Phosphorous and potassium uptake (kg
ha') by maize at harvest differed significantly due to
influence of organic sources in maize-cowpea cropping
sequence (Table 7). Significantly higher nitrogen,
phosphorous and potassium uptake was recorded with
application of 125 per cent N equivalent (175.8,26.79
and 194.2 kg ha’!, respectively) followed by 100 per
cent N equivalent (114.8, 17.5 and 126.8 kg ha’,
respectively) and lower nitrogen, phosphorous and
potassium uptake was observed in 75 per cent N
equivalent (88.5, 13.49 and 97.8 kg ha!, respectively).
Among organic sources, bio-compost application
recorded significantly higher nitrogen, phosphorous and
potassium uptake (157.0, 23.92 and 173.4 kg ha’,
respectively) followed by poultry manure (139.9,21.32
and 154.6 kg ha'!, respectively) and found significantly
superior over other treatments. However, lower
nitrogen, phosphorous and potassium uptake by maize
was recorded with application of farm yard manure
(98.7, 15.04 and 109.0 kg ha'', respectively).

The nitrogen, phosphorous and potassium uptake was
found to be significant in interaction effect between
organic sources and levels of nitrogen. Application of
bio-compost at 125 per cent N equivalent recorded

TAaBLE 7

Nitrogen, phosphorus and potassium uptake by
maize at harvest as influenced by organic
sources (pooled data of two seasons)

Treatments

Nuptake P,O,uptake K,O uptake

(kgha') (kgha!)  (kgha")
Nitrogen levels (N)
N, 88.5 13.49 97.8
N, 114.8 17.50 126.8
N, 175.8 26.79 1942
S.Em= 2.86 044 3.16
C.D. (p=0.05) 8.09 123 8.94
Organic sources (F)
F, 98.7 15.04 109.0
F, 157.0 2392 1734
F, 126.5 19.28 139.8
F, 1399 2132 154.6
F, 109.8 16.73 1213
S.Emt 3.69 0.56 408
C.D. (p=0.05) 1044 1.59 11.54
Interaction (N x F)
N/F, 834 12.71 92.1
N,F, 955 14.55 105.5
NF, 80.6 1229 89.1
NF, 90.3 13.77 99.8
N,F, 927 14.13 1024
NJF, 709 10.80 783
N,F, 1409 2147 155.6
NJF, 1219 18.58 1347
N,F, 1334 2033 1474
N,F, 107.0 1630 1182
N.F, 141.8 21.61 156.6
N,F, 234.6 35.75 2592
N.F, 1771 2698 195.6
N,F, 196.0 29.87 216.5
N.F, 129.6 19.75 1432
T, 8715 13.34 96.7
T, 2492 3798 2754
S.Em=+ 627 095 692
C.D. (p=0.05) 17.69 270 19.55
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higher nitrogen, phosphorous and potassium uptake
(234.6, 35.75 and 259.2 kg ha’!, respectively) which
was on par with UAS-B package i.e., 150:75:40 kg
N: P,O.: K,O ha' (249.2, 37.98 and 275.4 kg ha’,
respectively). Lower nitrogen, phosphorous and
potassium uptake was recorded in absolute control plot
(87.5, 13.34 and 96.7 kg ha'!, respectively). Increase
in uptake of NPK might be due to increased
mineralisation, higher nutrient availability and release
of nutrients which cope up with crop demand and
combined application of organic manures and
jeevamrutha acted as slow release nutrient sources.
Such property of nutrient sources facilitates greater
uptake of nutrients by the crop as reported by Latha
and Sharanappa, 2014.
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