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Organic manures and nutrient solubilizers for organic cultivation of summer
groundnut (Arachis hypogaea) in black calcareous soil
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ABSTRACT

A field experiment was conducted during summer 2015 at Junagadh, Gujarat, to evaluate different nutrient
sources and nutrient solubilizers for production of organic groundnut (Arachis hypogaea L.) in black calcareous
soil. Results revealed that, though recommended dose of fertilizers (RDF) resulted in significantly higher growth
and yield attributes, and yield of summer groundnut, but higher net returns were achieved with application of FYM
@ 5 t/ha owing to premium price. Similarly, higher available P and K after harvesting was recorded with RDF  but
the maximum available soil N, S, DTPA-extracted Fe, Mn, Zn, and B, soil enzymatic activities (dehydrogenase,
acid and alkaline phosphatase) at 90 days after sowing (DAS) were found with FYM @ 5 t/ha. Significantly maxi-
mum growth and yield attributes, pod yield, available nutrient in soil (N, P, K and S), and soil enzymatic activities
at 90 DAS were observed with all-nutrient solubilizers @ 2.5 L/ha. However, significantly maximum DTPA-ex-
tracted Fe, Mn, Zn, and B were recorded with micronutrient solubilizers @ 2.5 L/ha.
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During recent years serious concerns have been ex-
pressed about the sustainability of Green Revolution era-
based production systems due to adverse impacts on soil,
environment as well as human health caused by intensive
use of chemical fertilizers and pesticides. Organic agricul-
ture is being promoted as an alternative sustainable pro-
duction system in several countries of the world including
India. Organic groundnut market is increasing day by day
owing to increasing demand for organic groundnut-based
products by health conscious people.  However, there is
concern about the availability of sufficient organic nutri-
ent sources at affordable rates to enhance area under or-
ganic cultivation. Farmyard manure (FYM) is widely used
as organic nutrient source but due to declining number of
farm animals with mechanization and increasing area un-
der cultivation only a small quantity of FYM per ha is
available (Chavan et al., 2014). Therefore, there is a need
to evaluate technical and economical suitability of other
organic nutrient sources such as enriched compost and

neemcake which are concentrated plant nutrient sources.
Neemcake not only supplies plant nutrients but also is ef-
fective against insect-pests and diseases. Recently, liquid
multi-bio-nutrient solubilizers have been made available in
the market which have longer self-life, however, their ef-
ficiency in enhancing nutrient availability needs to be
evaluated in groundnut.

A field experiment was conducted during summer 2015
at Instructional Farm, Department of Agronomy, College
of Agriculture, Junagadh Agricultural University,
Junagadh (21.5o N and 70.5o E) on clayey and slightly al-
kaline soil (pH 7.8 and electrical conductivity 0.33 dS/m),
low in available nitrogen (237.0 kg/ha) and sulphur (17.5
kg/ha), medium in available phosphorus (22.5 kg P

2
O

5
/ha)

and high in available potassium (284.0 kg/ha). The DTPA-
extractable Fe in soil was 5.35 ppm, Mn 4.8 ppm, Zn 0.78
ppm and B 0.66 ppm. The experiment comprising nutrient
sources in main plot, i.e. recommended dose of fertilizer
(RDF) @ 25 : 50 : 50 kg/ha, FYM @ 5 t/ha, neemcake @
1 t/ha and enriched compost @ 1.5 t/ha, and nutrient
solubilizers in subplot, i.e. phosphate-solubilizing bacteria
(PSB) @ 1 L/ha, all-nutrient solubilizers @ 2.5 L/ha and
micro-nutrient solubilizers @ 2.5 L/ha, was carried out in
split-plot design with 3 replications. The quantity of or-
ganic manures was decided on equal nitrogen basis, i.e. 25
kg N/ha. The FYM, neemcake and enriched compost con-
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tained 0.5, 2.5 and 1.6% nitrogen respectively. Recom-
mended dose of N was supplied through urea and
diammonium phosphate (DAP), P through DAP and K
through muriate of potash (MOP). All-nutrient
solubilizers were used to evaluate their unique ability
to fix atmospheric nitrogen, and solubilize the unavail-
able forms of other nutrients like P, K and
micronutreints, which are sold in the market. Similarly,
micro-nutrient solubilizers were used to solubilize mi-
cronutrients in the soil. Fertilizers and manures were
applied before sowing while nutrient solubilizers were
mixed in soil, applied in respective plots and irrigated.
Groundnut ‘GJG 31’ was sown at 30 cm × 10 cm spac-
ing on 9 February 2015 and harvested on 8 June 2015.
Total 8 irrigations were applied for raising the crop.
The maximum and minimum temperature ranged be-
tween 28.1 and 41.1 and 12.0 and 26.0oC respectively,
and total rainfall received during the crop season was
35.9 mm. Total chlorophyll content was estimated
from the leaf tissues by acetone method developed by
Sadasivam and Manickam (1992). For calculating net
returns, the prevailing market rate of inputs, farm op-
erations and produce was considered. A premium price
of 5/kg pod was considered for organically produced
groundnut over groundnut produced with RDF. Avail-
able nutrients in soil were estimated following stan-
dard methods. Available N was estimated following
Kjeldahl method, available P2O5 by Olsen method,
available K

2
O by flame photometric method, available

S by turbidimetric method, Fe, Mn, Zn by DTPA-ex-
tractable method and B by azomethine H method. De-
hydrogenase, and acid and alkaline phosphate activi-
ties were estimated following Tabatabai (1982), and
Tabatabai and Bremmer (1969) respectively. Analysis
of variance was worked out using standard statistical
procedures as described by Panse and Sukhatme
(1985).

Plant height, dry-matter accumulation/plant, and to-
tal chlorophyll content were found significantly maxi-
mum with RDF (Table 1). This might be attributed to
quick release of nutrients in adequate quantity by fer-
tilizers during early stage of plants when nutrients are
required for proper root growth and establishment.
Effects of FYM on plant height and chlorophyll con-
tent; and enriched compost on dry-matter production/
plant; were found at par with RDF. Among the organic
nutrient sources, significantly higher plant height and
total chlorophyll content were found with FYM, being
at par with enriched compost, and dry matter accumu-
lation with enriched compost. These results indicate
FYM and enriched compost are more efficient in im-
proving plant growth which could be owing to their Ta
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favourable effects on physical, chemical and biological
properties of soil (Chavan et al., 2014).

Among the nutrient solubilizers, significantly maxi-
mum plant height, dry-matter accumulation/plant and to-
tal chlorophyll content were observed with all-nutrient
solubilizers over PSB (Table 1). The effect of application
of all-nutrient solubilizers was found at par with micro-
nutrient solubilizers on plant height and total chlorophyll
content. The increased availability of multi-nutrients with
the application of nutrient solubilizers could be attributed
for better growth over PSB which enhances availability of
phosphorus only (Chavan et al., 2014).

Number of mature and immature pods/plant, shelling
out-turn, 100-kernel weight, and pod yield were recorded
significantly higher with RDF (Table 1). The RDF resulted
in 8.6, 11.5, and 17.3% higher pod yield than FYM,
neemcake and enriched compost respectively. Among the
organic nutrient sources, FYM resulted in significantly
higher number of mature and immature pods/plant and
shelling out-turn over neemcake, but various organic nu-
trient sources were indifferent to significantly affect 100-
kernel weight and pod yield. Though neemcake did not
favour better growth, it resulted in considerably higher
yield over enriched compost owing to higher plant stand
compared to all other nutrient sources (data not given
here). This is attributed to least plant mortality by collar rot
with the application of neemcake as compared to other
nutrient sources. The efficacy of neemcake and enriched
compost to favourably affect soil qualities and supplying
plant nutrients matching plant demand resulted in pod
yield at par with FYM (Jat and Ahlawat, 2010).

Application of all-nutrient solubilizers, being at par
with micro-nutrient solubilizers, significantly improved
number of mature and immature pods/plant, shelling out-
turn, 100-kernel weight, and pod yield over PSB. The
improvement in growth attributes with all-nutrient and
multi-nutrient solubilizers led to higher values of yield
attributes and ultimately more pod yield (Chavan et al.,
2014).

Significantly maximum available P and K in soil after
harvesting were observed with RDF while available N and
S, and DTPA-extracted Fe, Mn, Zn and B were found with
FYM (Table 2). Since FYM contains both macro and mi-
cronutrients and it supplies only partial amount of con-
tained nutrients to the first crop (Chavan et al., 2014),
maintains higher nutrient status of soil than chemical fer-
tilizers. Among the nutrient solubilizers, significantly
highest available N, K and S in soil were found with all-
nutrient solubilizers, available P with PSB, while DTPA
extracted Fe, Mn, Zn and B were recorded with micronu-
trient solubilizers. This might be attributed to solubiliza-
tion and mobilization of native nutrients present in the soil Ta

bl
e 

2.
 E

ff
ec

t o
f 

or
ga

ni
c 

m
an

ur
es

 a
nd

 n
ut

ri
en

t s
ol

ub
ili

ze
rs

 o
n 

av
ai

la
bl

e 
nu

tr
ie

nt
 s

ta
tu

s 
in

 s
oi

l a
ft

er
 h

ar
ve

st
in

g 
of

 g
ro

un
dn

ut
 a

nd
 e

nz
ym

e 
ac

tiv
iti

es
 (

90
 D

A
S)

T
re

at
m

en
t

N
ut

ri
en

t 
st

at
us

D
eh

yd
ro

ge
na

se
A

ci
d

A
lk

al
in

e
A

va
ila

bl
e 

N
A

va
ila

bl
e

A
va

ila
bl

e
A

va
ila

bl
e

D
T

PA
 e

xt
ra

ct
ed

(μ
 m

ol
e

ph
os

ph
at

as
e

ph
os

ph
at

as
e

(k
g/

ha
)

P
2O

5
K

2O
S 

(k
g/

ha
)

Fe
 (

pp
m

)
M

n 
(p

pm
)

Z
n 

(p
pm

)
B

 (
pp

m
)

T
PF

/k
g/

(μ
 m

ol
e

(μ
 m

ol
e

(k
g/

ha
)

 (
kg

/h
a)

da
y)

P
N

P
/g

P
N

P
/g

fw
/h

)
fw

/h
)

N
ut

ri
en

t 
so

ur
ce

R
D

F 
@

 2
5 

: 5
0 

: 5
0 

kg
/h

a 
N

PK
22

2.
1

23
.1

25
9.

2
15

.3
4.

11
3.

43
0.

61
0.

54
17

1.
7

24
1.

8
18

2.
8

FY
M

 @
 5

 t/
ha

23
4.

1
22

.4
22

7.
1

17
.3

4.
55

4.
16

0.
69

0.
65

19
5.

0
26

9.
1

21
2.

7
N

ee
m

ca
ke

 @
 1

 t/
ha

22
4.

0
20

.3
22

3.
4

15
.4

4.
48

3.
62

0.
62

0.
60

17
6.

6
24

9.
8

18
4.

7
E

nr
ic

he
d 

co
m

po
st

 @
 1

.5
 t

/h
a

22
2.

9
20

.9
22

2.
8

16
.8

4.
54

3.
94

0.
67

0.
64

18
9.

2
26

0.
4

19
5.

8
SE

m
±

2.
2

0.
4

7.
2

0.
4

0.
06

0.
13

0.
01

0.
02

0.
8

4.
7

5.
7

C
D

 (
P=

0.
05

)
7.

5
1.

3
24

.9
1.

5
0.

21
0.

46
0.

05
0.

06
2.

7
16

.3
19

.8

N
ut

ri
en

t 
so

lu
bi

liz
er

P
S

B
22

0.
4

22
.1

22
4.

2
15

.4
4.

08
3.

58
0.

61
0.

57
18

1.
1

24
9.

1
18

8.
0

A
ll 

nu
tr

ie
nt

 s
ol

ub
ili

ze
rs

23
1.

9
21

.9
24

7.
5

17
.2

4.
37

3.
85

0.
65

0.
60

18
4.

7
26

3.
0

20
3.

7
M

ic
ro

nu
tr

ie
nt

 s
ol

ub
ili

ze
rs

22
5.

0
21

.0
22

7.
7

15
.9

4.
81

3.
93

0.
68

0.
64

18
3.

6
25

3.
7

19
0.

2
SE

m
±

1.
8

0.
3

5.
6

0.
5

0.
09

0.
09

0.
02

0.
01

0.
4

3.
7

3.
5

C
D

 (
P=

0.
05

)
5.

6
0.

9
16

.9
1.

4
0.

27
0.

28
0.

05
0.

04
1.

2
11

.1
10

.4

PS
B

, P
ho

sp
ha

te
 s

ol
ub

ili
zi

ng
 b

ac
te

ri
a;

 P
N

P,
 P

-n
itr

op
he

no
l; 

T
PF

, 2
, 3

, 5
-t

ri
ph

en
yl

 f
or

m
az

on
; F

w
, f

re
sh

 w
ei

gh
t



240 DIWEDI ET AL. [Vol. 63, No. 2

by nutrient solubilizers (Amutha and Reginald, 2011).
The activities of dehydrogenase, acid and alkaline

phosphatase in the soil at 90 DAS were observed signifi-
cantly highest with the application of FYM followed by
enriched compost and neemcake (Table 2). The higher
supply of organic matter by organic manures led to higher
microbial population, and more enzymatic activities in the
soil (Chavan et al., 2014). Among the nutrient solubilizers,
significantly higher activities of all the 3 enzymes in soil
at 90 DAS were recorded with all-nutrient solubilizers.

The maximum cost of cultivation was incurred with
neemcake while the least with RDF. The highest net re-
turns ( 55.2 × 103/ha) were obtained with the application
of FYM which were marginally higher over that with
RDF, while least value of net returns was obtained with
neemcake (Table 1). The maximum benefit: cost ratio
(BCR, 2.4) was obtained with RDF. The premium price
obtained with organically produced groundnut is attributed
for higher net return with FYM.

Among nutrient solubilizers, highest net returns ( 52.1
× 103/ha) was obtained with the application of all-nutrient
solubilizers over PSB. This could be attributed to higher
pod yield of groundnut with all-nutrient solubilizers
(Amutha and Reginald, 2011).

Thus, application of neemcake and enriched compost
resulted in similar yield levels as compared to FYM but

due to their higher cost, the net returns are considerably
lower than the groundnut produced with FYM. Further,
application of all-nutrient and micro-nutrient solubilizers
gave higher yield and economic returns over PSB.
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