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ABSTRACT

An experiment was carried out to study the impact of liming to green manure crop and different sources of phosphorus in
lowland rice of Odisha consisting of STBF (Soil test based fertilizer) 100 kg N + 40 kg P,O, + 50 kg K,O ha, STBF + green
manuring with Sesbania and STBF + green manuring with Seshania + liming @ 0.2 LR to green manure crop as main plots,
three sources of fertilizers in sub plotssuch asurea+ SSP + MOP, DAP asbasal and urea astop dressing + MOP, urea asbasal
and DAP astop dressing + MOP and replicated thrice following the split plot design. The highest yield of grain (4.85t hat) and
straw (6.39 t ha') wererecorded in STBF + green manuring with Seshania + liming @ 0.2 LR to green manure crop along with
DAP as basal and urea as top dressing + MOP treatment due to the highest (341.16) number of effective tillers per m? and the
lowest nutrient uptake by weeds as liming is an effective ameliorative practice that integrated in the acid soil management
program to raise and maintain a near neutral pH range for optimal crop growth and yield potential.
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Food grain production in sufficient quantity and
quality for escalating popul ation without degrading the
soil productivity, quality and fertility and is one of the
major challengesin the current agriculture scenario. The
enhancement in rice productivity would go along way
in meeting the country’s food requirements. Thericeis
a major cereal crop, contributes about 40 per cent of
total food grain production and staplefood for morethan
50 per cent of the world’s population. It plays an
important rolein food security and livelihood for almost
every household. In Odishathetotal productivity of rice
during 2017- 18 (MAFW, GOI) was 1739 kg ha! where
asin Indiawas 2576 kg ha'. Riceisgenerally grown by
transplanting seedlings into puddled soil and field kept
inundated with water for most part of the growing season.
The puddled soil ensuresgood crop establishment, weed
control with standing water, and reduces deep-
percolation losses. Singh et al ., 2016. Indiscriminate use
of chemical fertilizers for increasing the crop yield
elicited many problems such as increasing crop weed
competition, reducing soil fertility and crop productivity
unsustainable.

Weeds grow profusely inthericefields, accumulate
alarge amount of biomassin avery short period, which
hampersthe growth of rice plantsand reduce crop yields
drastically. According to Manhas et al. (2012)
uncontrolled weed growth caused 33-45 per cent
reductioningrainyield of rice. Losses dueto weedsare
the foremost importance to be concentrated in rice
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production systems, asthey interferewith all theactivities
involved in the field throughout crop growing period.
The competition between crop and weed initiate when
the supply of any of the growth factor isrestricting and
fallsbel ow the demand of both the crop and weed, when
they grow in closevicinity. Weedsremovealarge amount
of nutrientsfrom soil. An estimate showsthat weeds can
deprive the crops by 47% nitrogen, 42% phosphorus,
50% potassium, 39% calcium and 24% magnesium of
their nutrient uptake aswell asreducetheyield potential
by accommodating number of crop pests
(Balasubramaniyan and Palaniappan, 2001). The main
aim of nutrient management with green manure crop
seshania is to enhance not only nutrient uptake and
productivity but also to reduce weed growth. The present
paper investigates on the importance of incorporating
sesbania, liming to sesbania in fostering sustainability
and moreover our results can support a choice for
increasing rice productivity

MATERIALSAND METHODS

A field experiment was conducted at agronomy main
researchfarmof Odisha University of Agricultureand
Technology (OUAT), Bhubaneswar during kharif 2017.
Theexperimental sitewaslocated in Agro-climatic zone
of East and South Eastern plains zone of Orissa with
latitude of 20°15'N, longitude of 85°52’E and altitude
of 25.9m above mean sealevel (MSL). Theexperimental
design was split plot consisting of three replications



aongwiththreemain plots (M, -STBF —Soil test based
fertilizer 100N + 40 P,0O, + 50 K,O kg ha', M, - STBF
+ green manuring with Sesbaniaand M, - STBF + green
manuring with Sesbania + liming @ 0.2 LR to green
manure crop) and three subplots (S, - urea+ SSP+MORP,
S, -DAP as basal and urea as top dressing + MOP,
S,-ureaas basal and DAP astop dressing + MOP). The
experiment was conducted on lowland rice where
Naveen variety wasgrown askharif crop. The composite
soil samples from 0-15 cm layers were taken before
primary tillage operations. The representative soil was
air dried and preserved properly for physical and
chemical analysis. The data related to the initial soil
physic chemical status were presented in table 1.

Lime (CaCO,) was applied to the field @ 0.2 LR
(2.63 t ha') before sowing of green manure crop viz.
Sesbania for main plot treatment M, The green manure
dhaincha (Sesbania aculeata), seeds were broadcasted
@ 25 kg ha' for main plot treatments M, and M... The
entire plant of Sesbania has been incorporated by
chopping into three pieces and incorporated at the age
of 42 days after sowing with tractor drawn puddler. The
field was left undisturbed for a period of two days for
decomposition. Thefield wasthoroughly levelled using
bullock drawn wooden plank. The experimental field
wasdividedinto 27 plots having threereplications, each
containing three main plots and three sub plots with
proper drainage facility. All the plots demarcated by 10
cm high ridges on all sides. The nutrients were applied
in form of urea, SSP/DAP and MOP (as per STBF N:
P,O,: K,O - 100: 40: 50) kg ha™* and gypsum @ 200 kg
ha.

All P was applied as per treatment. Nitrogen and
potash were applied in three splits viz. 25% basal, 50%
at activetillering stage and rest 25% at panicleinitiation
stage and gypsum was applied as basal as per the
experimental plan. Twenty-fiveday’sold seedlingswere
used for transplanting with a spacing of 25 x 10 cm in
puddled soil in order to perform conoweeding operation
and to maintain therequired populationinthemain field.
The plotswere kept moist till panicleinitiation stage by
suitably maintaining thewater level in the side channels
of each bed. Thereafter athin film of water wasallowed
to stand over the bed from panicleinitiation stage to 10
daysbeforethe harvest of thericecrop. Excessrain water
was drained out as and when required. Two hand
weedings were done at 25 and 45 DAT of rice. Weed
biomass was determined at 25 and 45 DAT from a
randomly selected 1 m? quadrant in each plot. Weed
sampleswere oven dried beforeweighing till the constant
weight was achieved. These samples were taken up for
nutrient analysis. The weeding was done at 35 DAT by
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conoweeder to reduce the weed population which favor
root and plant growth and al so maintai n aerobic condition
at soil of root zone. Therice crop was harvested closeto
the ground with the help of sickle at maturity.

RESULTSAND DISCUSSION

Influence of liming to green manure crop and
different sources of phosphorus onweed florainlowland
rice.

The higher weed growth will absorb the nutrients
from the soil, so that the growth of therice plant will be
disrupted. The C,-typeweeds haveavery low efficiency
of photosynthesis and wasteful in the water use, which
causesweedsto absorb alot of water and nutrientsfrom
the soil thanrice plants. According to Caton et al. (2010)
C,-type weeds become protruding due to high speed of
growth through vegetative propagation. Many ecological
and crop production principlesinfluence thetype of weed
flora and its intensity in rice fields. The rice crop is
generally infested with a variety of weeds due to
favorable agro-climatic condition for the growth of both,
cropsand weeds. Diversified weeds such as Echinochloa
colonum, E. crusgalli, Cyperus irria, C. rotundus,
Altematheara sessilis, Digitaria spp, Phyllanthusniruri
and Commlina communis were the major weeds found
inricefield.

Influence of liming to green manure crop and
different sources of phosphorus on nutrient content of
weeds at 25 and 45 DAT of lowland rice.

The nitrogen, phosphorus and potassium content of
weeds was increased from 25 DAT to 45 DAT of rice
with irrespective of all the treatments. The highest
nitrogen, phosphorus and potassium content of weeds
at 25 DAT (0.58, 0.32 and 1.82%) and 45 DAT (0.91,
0.41 and 2.01%) of ricewasrecorded in M, S, treatment
respectively. Thelowest nitrogen and phosphorus content
of weedsat 25 DAT (0.34 and 0.16%) and 45 DAT (0.61
and 0.25%) of rice was recorded in M,S, treatment
respectively.

Thelowest potassium content of weedswas recorded
inM_S, treatment at 25 DAT (1.47%) of riceandinM_S,
treatment at 45 DAT (1.81%) of rice. The highest Ca
and Mg content of weeds recorded in M_S, treatment at
25 DAT (0.49 and 0.25%) and at 45 DAT of rice (0.52
and 0.23%) whereas the lowest Ca and Mg content of
weeds recorded in M S, treatment at 25 DAT (0.36 and
0.17%) and at 45 DAT of rice (0.28 and 0.17%). The
highest Sulphur content of weedsin M,S, treatment at
25 and 45 DAT of rice was 0.25 and 0.43 per cent
respectively. This could be due to better utilization of
applied phosphorus through as SSP and application of
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Table 1: Initial physico-chemical properties of experimental soil

Sl. No. Parameter Satus M ethods employed
Physical properties
1 Soil textural class Sandy Loam
Sand - 88% Bouyoucos hydrometer method
Silt - 4% (Piper, 1950).
Clay - 12%
2. BD (g cm?) 1.59 Core sampler (Black et al., 1965)
3. PD (gcm?®) 2.40 Pycnometer (Black et al., 1965)
4. Porosity (%) 33.75
5. WHC (%) 34 Keen'sbox (Black et al., 1965)
Chemical Properties
6. pH (1:2.5) 5.42 Digital pH meter (Jackson, 1973).
7. EC (dSm?) 0.13 Conductivity meter (Jackson, 1973).
8. OC (gkg™) 6.62 (Medium)  Walkley and Black (Jackson,1973)
9. LR (t CaCO,ha) 2.63 Woodruff Buffer method
10. Available N (kg ha) 253.5 (Low) Alkaline potassium permanganate
(KMnQ,) method (Subbiah and Asija, 1956)
11. Olsen P (kg ha?) 12 (Medium) Olsen method (Jackson, 1973)
12. AvailableK (kg ha') 59 (Low) Flame photometer method(Jackson, 1973)
13. Available S(kgha?) 11 (Low) M onocal cium phosphate method
14. Exch. Ca (meqg/100g soil) 3.60 (Adequate) EDTA (Versenate) complex metric titration
15. Exch. Mg (meg/100g soil) 0.3 (Low) EDTA (Versenate) complex metric titration

Table 2: Effect of liming to green manure crop and different sources of phosphoruson

Treatments Nitrogen Phosphorus  Potassium  Calcium Magnesium  Sulphur

content content content content content content

25 45 25 45 25 45 25 45 25 45 25 45
DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT

DaysAfter Transplanting

M.S 058 091 0.32 041 182 201 041 038 021 020 019 028
M.S, 053 0.86 0.28 03 175 19 038 036 018 018 012 028
M.S, 057  0.90 0.30 039 181 194 036 028 017 017 014 027
M.,S, 050 0.83 0.29 036 169 191 044 044 023 022 025 043
M.S, 040 0.77 0.24 032 167 191 043 042 022 021 024 042
M.S, 046 081 0.27 034 164 192 042 041 021 018 022 037
M.S, 041 0.65 0.22 031 152 184 049 052 025 023 017 025
M.S, 034 061 0.16 025 152 181 044 044 023 021 015 020
M.S, 0.37 0.65 0.18 029 147 18 042 037 022 019 012 0.18
SEm () 0.015 0.014 0.007 0.006 0.023 0.021 0.007 0.021 0.004 0.005 0.010 0.012
L SD(0.05) NS NS NS NS NS NS NS NS NS NS NS NS

lime provide favorable microclimate for the weeds to
compete with rice crop for nutrients.

Influence of liming to green manure crop and
different sources of phosphorus on nutrient uptake by
weeds at 25 and 45 DAT in lowland rice

Thehighest Nitrogen (N), Phosphorus (P), Potassium
(K), Calcium (Ca) and Magnesium (Mg) uptake of weeds
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at 25 DAT of ricerecorded in M S, treatment was 2.93,
1.63, 9.14, 2.03 and 1.05 kg ha' respectively and at 45
DAT of rice recorded in the same treatment was 1.75,
0.80, 3.88, 0.75 and 0.39 kg ha respectively. Thelowest
N, P, K, Caand Mg uptake by weeds at 25 DAT of rice
was recorded in M_S, treatment was 0.39, 0.19, 1.77,
0.52 and 0.27 kg ha* respectively and at 45 DAT of rice
recorded in M_S, treatment was 0.49, 0.22, 1.42, 0.28
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Table 3: Effect of liming to green manure crop and different sources of phosphor uson nutrient uptake (kg
ha') by weeds at 25 and 45 DAT of lowland rice.

Treatments Nitrogen Phosphorus  Potassum  Calcium Magnesum  Sulphur
25 45 25 45 45 25 45 25 45 25 45
DaysAfter Transplanting
M.S 293 175 1.63 080 914 383 203 075 105 039 095 055
MS, 120 098 0.64 040 398 223 086 041 042 021 028 032
M.S, 198 135 1.02 058 607 291 121 043 058 026 046 041
M.,S, 106 125 0.60 054 357 28 093 066 048 033 054 064
M.,S, 080 084 0.48 035 335 211 086 046 044 023 048 046
M.,S, 140 0.97 0.82 041 497 231 127 050 063 022 066 044
M,S, 0.80 0.68 0.44 032 301 191 09 053 049 024 035 025
M,S, 039 061 0.19 025 177 181 052 044 027 021 017 020
M,S, 052 049 0.26 022 207 142 060 028 030 014 016 0.14
SEm (%) 0.084 0111 0.033 0.051 0.300 0.243 0.062 0.072 0.036 0.031 0.039 0.045
L SD(0.05) 0260 NS 0.102 NS 0925 NS 0191 NS 0112 NS 0121 NS

Table 4: Effect of liming to green manure crop and different sources of phosphorus on yield and yield

attributes of lowland rice

Treatments ET per m? Serility Test weight Grainyield Straw yield

(%) (9) (tha) (t hat)
M.S 284.52 13.80 22.05 3.25 5.12
M.S, 292.56 11.15 22.15 3.75 5.33
M.S, 289.56 12.14 21.89 3.48 5.14
M.S, 295.2 11.08 22.05 4.00 5.48
M.S, 315.72 10.11 22.16 452 6.13
M.S, 301.32 10.88 21.69 4.22 5.94
M.S, 300.36 11.07 22.19 4.03 5.86
M.S, 341.16 9.54 22.45 4.85 6.39
M.S, 304.92 10.27 22.27 4.37 6.21
SEm(z) 4.267 0.25 0.310 0.039 0.065
L SD(0.05) 13.149 0.78 NS 0.120 0.201

and 0.14 kg ha* respectively. The biomass weeds were
recorded highest in M S, treatment than in all the
treatments. This is due to the absence of liming and
application of phosphorus through SSP. The correction
of the soil pH by liming influencesthe bioavailability of
plant nutrients and thereby providing favorable
environment to increase theyield potential of the crops
whereas the weeds can grow with irrespective of the
situation. These findings corroborated with the findings
of Karalic et al. (2013). The findings aso prove that
practice of green manuring not only increase the yield
and maintain the soil fertility in the long run but also
suppress the weeds.

The rice grain and straw yield recorded higher in
M,S, treatment (4.85 and 6.39 t ha') than the other
treatments due to the highest number of effectivetillers
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per m? (341.16) and the lowest nutrient uptake by weeds.
Thelowest grain (3.25t ha') and straw (5.12t ha?) yield
wasrecordedin M. S, treatment dueto thelowest number
of effectivetillersper m? (284.52) and the highest nutrient
uptake of weeds. The research findings prove the
importance of green manuring and liming to green
manure crop over Soil test based fertilizer inincreasing
the rice yields by reducing the weeds growth and
neutralizing the soil pH which enhancesthe plant nutrient
availability thus providing afavorable microclimate for
rice.

It may be concluded from the above experiment that
thelime application to acid soil elevate the soil pH and
favours the desired growing environment for the
microbes and crop plants, which also influences the
nutrient availability and maintainssoil healthinlongrun.
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