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A pot experiment was conducted to assess ’’Influence of Integrated nutrient
management practices on biomass yield and growth of maize crop in acid soil” in
The Dept. of Soil Science and Agricultural Chemistry, C.A. BBSR in Kharif. The
pot experiment was conducted in an acid sandy loam soil with Maize as the test
crop (Hybrid). In each pot filled with 5 kg of collected soil. Then 3 seeds were
sown per pot. The experimental site experiences a warm and moist with hot and
humid summer and mild winter. The mean minimum and maximum temperature
were 22.1% and 31.9° ¢ respectively. The treatments were given to Control (T,),
Soil test based recommended dose (STD) (T,), Vermicompost (Ts), Lime (T,),
Lime + vermicompost (Ts), STD + VC@ 2.5 t ha™ (T¢), STD + Lime (T-), STD +
VC @ 2.5 t ha™+ Lime (Tg). The results of the present experiment indicated that
combined aplication of STD + VC @ 2.5 t ha'+ Lime was increase the biomass
yield and growth of maize crop in acid soil as compared to other treatments.

Introduction

toxicities or

Soil acidity and elemental
deficiencies associated with it, affects crops
growth and restricts yields throughout the
world (Eswaran et al., 1997; Rengel et al.,
2003). Acid soil with a pH lower than 5.50
are widespread in Croatia and cover a large
area of arable land (Kovacevic et al., 1993;
Loncaric et al., 2005). Amelioration of acid
soil by different liming materials can raise
soil pH, benefiting soil properties and plant
growth and liming is widely practiced for
improving the acid soils productivity.

Soil acidity is a major yield limiting factor for
crop production worldwide. Land area
affected by acidity is estimated at 4 billion
hectares, representing approximately 30% of
the total ice-free land area of the world
(Sumner and Noble, 2003). In the tropics,
substantial weathering of soils over millennia
has resulted in the leaching of crop nutrient
bases (mainly K, Mg and Ca) followed by
their replacement by H, Al, Mn cations which
have contributed to acid related stresses on
crop production (Okalebo et al., 2009). Acid
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infertility factors limit crop growth and yield
as well as soil productivity in highly
weathered soils of humid and sub-humid
regions of the world due to deficiency of
essential nutrient elements

In India, the acid soils occupy 90 million ha
covering 25 per cent of the total geographical
area (Sarkar and Sharma, 2005).About 80 per-
cent of Odisha soils are acidic. Low water
holding capacity, high bulk density, and soil
crusting along with chemical constraints like
low pH, low CEC, low base saturation (16
to67 per-cent), high Al, Fe and Mn saturation,
and high P fixing capacity (80 to 91per-cent)
are major reasons for low crop productivity in
such soils (Misra et al., 1989). Acid soils are
generally deficient in Ca, Mg, P, Mo, B, and
Si. The availability of Fe, Mn, Cu and Zn is
high, sometimes reaching toxic levels.

These problems can be managed by inorganic
and organic ameliorants. Lime application
(inorganic) elevates pH, base saturation, and
cation exchange capacity and reduces Al, Fe,
and Mn availability, acidity and P fixation
(Misra et al., 1989; Mishra and Pattanayak,
2002; Sethi, 2015). Organic ameliorants
(FYM/compost) reduce exchangeable Al in
soil through precipitation with hydroxyl ions
(Sethi, 2015). The organic acids released from
organic ameliorants complex with Al and Fe,
reducing their availability and harmful
effects. Combined use of organic and
inorganic ameliorants simultaneously controls
soil acidity, reduces Aland Fe toxicity, and
increases nutrient availability (Misra and Das,
2000) leading to better crop growing
conditions in these soils. So a pot culture and
an incubation study will conduct by using
industrial by product and organic residues,
which are potential lime sources. Hence, the
purpose of the present investigation is to
evaluate the “Influence of Integrated nutrient
management practices on biomass yield and
growth of maize crop in acid soil”.

Materials and Methods

Soil was collected from Central Horticultural
Research Station, OUAT. Then the samples
were processed by removing grasses, stones
and other waste materials. In each pots 5 kg
of collected soil were filled up. Before sowing
calculated amount of calcium silicate,
fertilizers and VC mixed properly in
experimental soil. Then 3 seeds were sown
per pot. The treatments were given to Control
(T1), Soil test based recommended dose
(STD) (T,), Vermicompost (T3), Lime (Ty),
Lime + vermicompost (Ts), STD + VC@ 2.5t
ha® (Te), STD + Lime (T7), STD + VC @ 2.5
t ha™'+ Lime (Tg).

Collection and processing of plant samples

At the time of harvesting stage all three plants
from each treatment were selected randomly.
The roots from different treatments were
collected at the time of harvest of the crop by
moisturing the rhizosphere, uprooting the
plants without disturbing the roots with the
help of spade. The entire root and adhered
soils were loosen in a bucket of water, saving
the roots. Then washed thoroughly and dried.

The mass (weight) and volume was estimated
by water displacement method and the density
was calculated. The plant parts like stem and
roots were kept in separate envelops, washed,
labeled properly and dried in hot air oven till
a constant weight was recorded. Each sample
was grinded separately and was used for
analysis of different elements. photosynthetic
activity was measured by SPAD cholorophyll
meter.
(Relative Agronomic Efficiency (RAE) = )
Total Biomass production in treatment —
Total Biomass production in Absolute Control
-100

Totlal Biomass production in STD —

Jotal Biomass production in Absolute Contr(ﬂ
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Results and Discussion

In order to study the “’Influence of
Integrated nutrient management practices on
biomass yield and growth of maize crop in
acid soil” The pot experiment was conducted
in an acid sandy loam soil with Maize as the
test crop (Hybrid). The experiment was
conducted by applying inorganic and organic
fertilizer and the soil was ameliorated with a
liming materials (Calcium-silicate @ 0.2LR)
added with soil test based dose with or
without Vermicompost (VC) @ 2.5 t/ha.

Influence of INM practice on growth
parameters during crop growth period

Chlorophyll content

The photosynthetic activity (chlorophyll
content) of maize crop under the influence of
INM practices had been presented in table 1.

The photosynthetic activity was measured by
SPAD cholorophyll meter. The values
recorded at five growth stages starting from
15™ DAS till 75™ DAS. Rate of increasing of
SPAD value was higher in treatment Tg as
compared to other treatment at 15" DAS and
75" DAS SPAD value was 50 and 77.2
respectively. The rate of increasing is
significantly high in limed treatments in
comparison to unlimed treatments.

The treatment composed up by only STD,
vermicompost and inorganic fertilizer SPAD
value was low in comparison to limed
treatments. Hi%hest SPAD value (77.2) was
observed in 75" DAS of Ts.

Plant height (cm) and growth rate (cm/day)

The maize crop heights recorded at different
growth stages have been presented in table 2.
The height of the crop continued to grow at
differential rates under different treatments.
Rate of increasing of plant height was higher

in treatment Tg as compared to other
treatment at 15" DAS and 75" DAS was 27
cm and 71.3 respectively. The rate of
increasing plant height is significantly high in
limed treatments in comparison to unlimed
treatments. The treatment composed up by
only STD, vermicompost and inorganic
fertilizer plant height was low in comparison
to limed treatments. Highest plant height
(71.3) was observed in 75" DAS of Ts.

The growth rate of the crop differed from
treatment to treatment and from day to day.
Growth rate of the crop was 1.02 cmday™ at
15" DAS in absolute control treatment which
increased to 1.22 cm day™ with STD, still
higher with liming materials when used either
alone or more with VC, STD + Lime and

-1
STD + VC @ 25t ha + Ca-Silicate @ 0.2
LR ranging 1.34 cmday™, 1.53 cmday™, 1.59
cmday’ and 1.73 cmday® (Table 3)
respectively at15" DAS.

The growth rate increased irrespective of the
treatments up to 75" DAS except in control.
All along the growing period integrated use of
inputs had recorded positive influences.

Influence of
characteristics

INM practice on root

At harvest, the root weight, volume, and
calculated density have been presented in
table 4.

Root volume

The volume of roots under absolute control
treatments ranged was 25 cc is lowest and
highest volume of roots was observed in STD
+ CS @ 0.2 LR + VC was 58 cc. There was
significant influence of application of liming
materials and their combined use with VC,
STD and CS on root volume. Highest root
volume was observed in treatment Tg (Table
4).
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Table.1 Influence of INM practice on chlorophyll content

Days After Sowing
Treatments 15 30 A5 50 75
T1 Absolute control 28.5 29 33 37.4 40.7
T2 Soil test based recommended dose (STD) 445 | 53.2 55 63.2 65.5
-1
T3 Vermiculite @ 2.5t ha 46.2 | 48.7 57.5 64 66.3
T4 Ca-Silicate @ 0.2 LR 46.8 50 57.9 64.7 67.4
-1
T5 VC @ 2.5t ha + Ca-Silicate @ 0.2 LR 48 | 515 | 59.3 | 66.8 70
T6 STD+VC@25tha 47 | 503 | 58 | 657 | 696
T7 STD + Lime 48.2 52 60.1 67 71.5
-1
T8 | STD+VC @ 25tha + Ca-Silicate @ 0.2 LR 50 | 56.5 | 643 71 7.2
Table.2 Influence of INM treatment on plant height (cm)
Days After Sowing
Treat t
reatments 15 | 30 | 45 | 60 | 75
Tl Absolute control 15.7 26 29.1 | 324 34.7
T2 Soil test based recommended dose (STD) 18.2 | 335 38 43.2 47
1
T4 Ca-Silicate @ 0.2 LR 21.2 | 359 | 40.3 | 46.3 55
1
T5 VC @ 2.5t ha + Ca-Silicate @ 0.2 LR 23 | 373 | 436 | 47 58.5
T6 STD+VC @ 2.5t ha'l 224 | 36.7 42 46.3 57
T7 STD + Lime 23.5 38 449 | 52.6 63.8
-1
T8 | STD+VC @25tha + Ca-Silicate @ 0.2 LR | 27 42 | 517 ] 595 | 713
Table.3 Influence of INM treatment on plant growth rate (cm/day)
Days After Sowing
Treatments 15 | 30 | 45 | 60 | 75
Tl Absolute control 1.02 1.16 | 0.96 0.81 0.71
T2 Soil test based recommended dose (STD) 1.22 1.46 1.28 1.07 1.01
T3 Vermiculite @ 2.5t ha'l 131 | 149 | 134 | 111 1.04
T4 Ca-Silicate @ 0.2 LR 134 | 152 | 1.36 | 1.17 1.08
-1
T5 VC @ 2.5t ha + Ca-Silicate @ 0.2 LR 153 | 161 | 144 | 136 | 124
T6 STD+VC @ 2.5t ha'l 1.42 1.5 141 | 1.33 1.18
T7 STD + Lime 159 [ 168 | 151 | 1.44 1.35
-1
T8 | STD+VC @25tha +CaSilicae@0.2LR | 1.73 ] 1.81 | 171 | 1.6 | 152
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Table.4 Influence of INM practice on root characteristics

Treatments Root volume (cm3) | Root density (g/cm3)
Tl Absolute control 25 0.18
T2 Soil test based recommended dose (STD) 34.1 0.16
1
T3 Vermiculite @ 2.5t ha 374 0.17
3z Ca-Silicate @ 0.2 LR 38 0.17
1
T5 VC @ 2.5t ha + Ca-Silicate @ 0.2 LR 43 0.18
1
T6 STD+VC @ 25tha 46.8 0.17
T7 STD + Lime 51.1 0.18
1
T8 | STD+VC @ 25tha + Ca-Silicate @ 0.2 LR 58 0.19
Table.5 Biomass yield (g pot™) and relative agronomic efficiency (%)
_ Total biomass |Relative Agronomic
Treatments Root | Shoot R:S (g pot™) Efficiency (%)
T1 Absolute control 4.6 8.1 0.57 12.7
T Soil test based recommended dose 57 1293 | 044 18.63 100
(STD)
T3 Vermiculite @ 2.5t ha 61 | 135 | 045 19.6 116.4
T4 Ca-Silicate @ 0.2 LR 6.6 14.9 0.44 21.5 148.4
1
15 | vC@25tha +CaSilicate @02LR | 7.3 | 165 | 044 23.8 187.2
T6 STD+VC @ 25tha 64 | 156 | 041 22 156.8
T7 STD + Lime 8.4 18.7 0.45 27.1 242.8
1
Tg |STD+VC@25tha +Ca-Silicate @ | 1033 | 252 | 0.41 35.53 385.0
0.2LR
Root density pot™ under the influence of lime, VC and

As a result of variation in root weight (mass)
and volume of maize crop due to the
application of liming materials either alone or
with FYM, their density varied between 0.16
and 0.19 g/cc.

Biomass vyield (g pot?) and relative
agronomic efficiency (%)

The total biomass production of maize crop
significantly Varied between 12.7 and 35.53 g

fertilizers applications. The total biomass
production of maize crop observed lower in
T, and higher in Tg (STD + VC @ 2.5 t ha™+
Ca-Silicate @ 0.2 LR). Individual input had
significant influence on biomass production
(Table 5).

Considering the efficiency of CS in biomass
production taken as 100, the performance of
other integrated treatments varied between
116.4 % and 385 %. The performance of
different treatments can be arranged as
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follows: T1<T2<T4<T3<T5<T6<T7<T8. The

result showed highest RAE (%) in the
treatment Ts.
The “Influence of Integrated nutrient

management practices on biomass yield and
growth of maize crop in acid soil” was
studied with the help of pot experiment in the
Department of Soil Science & Agricultural
chemistry, C.A, OUAT, BBSR. The
limingmaterials used in experiment was an
industrially processed source calcium silicate
(CS). The CS was applied @ 0.2 LR for
monocot crop maize.

The beneficial function of fertilizers
application, its integration with lime sources
and further combination with VC was not
only reflected on growth on above ground
portion but also on underground portion i.e.,
root. The increase in root mass and density
due to integrated use of lime sources with
STD.

Root weight, their volume and density were
influenced by soil amelioration measure with
lime sources and more positively by
combined use of VC. Similar results of
positive impact of liming on root grown were
also reported by Pattanayak and Mishra,
2002.

The proper inorganic nutrition of crop
coupled with acid soil amelioration measures
with lime sources and further with organic
source FYM, not only produced bigger sized
cobs which could accommodate more grains
compared to no fertilization and no
amelioration measure was indicative of better
growing environment for higher production
with INM practice. The results corroborate
the findings of Pattanayak and Mishra, 2002.

The positive influence of proper crop
nutrition, soil amelioration with inorganic
(lime) and organic (FYM) ameliorants not

only restricted to the growth of the maize
plant, root but also the biomass production of
maize. Under the system of integrated nutrient
management, constraints for production were
taken care to provide optimum growing
environment for maize crop to produce as per
the  treatment  specificity. = Combined
application of organic ameliorant (VC) with
lime sources influenced biomass production.
These results indicate that combined use of
inorganic and organic ameliorants is essential
for better yield. But the test was conducted
under close system (Pot experiment).These
results are in agreement with the results
reported by Mishra and Pattanayak (2002),
Mishra, 2004, Sharma and Sarkar (2005).
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