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ABSTRACT

A field experiment was conducted during kharif, 2015 at Agricultural college farm, Mahanandi to study the
concentration and uptake of major nutrients by rice as influenced by green manure and different levels of
potasium at harvest stage. The results revealed that yield, concentration and uptake of major nutrients by rice
were increased with increasing levels of potassium up to 120 kg K, O ha™. However, there were no statistical
differences between three levels of K 40, 80 and 120 kg K ,O ha* inincreasing yield, concentration and uptake
of major nutrients. Application of green manure in situ (GM) in combination with K recorded higher values of
above mentioned parameters than when applied alone. The higher concentration and uptake of major nutrients
were obtained with GM+ 120 kg K,0 ha™* which was on par with GM+80 kg K,0 ha* and GM+40 kg K,0 ha™.
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Rice is an important food crop in the world. It is the
staplefood in South-East Asiaand at present more than
half of theworld popul ation depends on thiscrop. Itis
also one of the most important cereals in India and
occupies second position in cultivation after wheat. Rice
is one of the major field cropsin Kurnool district and
thecropiscultivated inan areaof 91,568 ha (Department
of Agriculture 2014). Incorporation of dhaincha at
flowering stage before transplanting of rice was
followed by most of the farmersin major rice growing
areas of Kurnool district. The available potassium
content wasincreased by theincorporation of dhaincha
(Singh et al. 2009 and Singh et al. 2006). Hence
judiciousapplication of potassicfertilizer isrequired for
better crop production were reported by Prasad (2014)
and Swamanna (2015). Though much work has been
reported on green manurein combination with N and P
inrice crop but no investigation have been carried out
in green manure along with K fertilizer of rice crop.
Hence, present investigation will be carried out to know
theyield, dry matter production, concentration, uptake
of major nutrients and economics of rice asinfluenced

by thedifferent levels of potassium and green manure.

A field experiment was conducted at
Agricultural College Farm, Mahanandi in Kurnool
district of Andhra Pradesh during Kharif, 2015. The
soilsof experimentd field was sandy loam with soil pH
7.97, EC 0.33 dSm, organic carbon 0.55%, low in
availableN (239 kg ha'), highin P,O, (82 kg ha') and
K, O (1075 kg ha) respectively. The eight treatments
consisted of 0, 40, 80 and 120 kg KO ha* aloneandin
combinations with green manure, which werelaid out
in randomized block design and replicated thrice.
Nitrogenintheform of ureawasapplied in three equal
splitsasbasal, at tillering and at panicleinitiation stages.
Phosphorusin the form of single super phosphate was
applied basally. Potassium in the form of muriate of
potash was applied in two equal splits as basal and at
panicle initiation stage as per the treatments. Green
manure (dhaincha @ 5t ha') was grown in the
treatments T, T, T, and T, ploughed in situ at
flowering one week before transplanting. The content
of N, Pand K in green manure was 3.5 %, 0.3 % and
1 % respectively. Plants samples were collected by
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destructive sampling at tillering and panicleinitiation
stage in m? area in each plot. At harvest stage the
grains from each net plot was cleaned and sun dried
until constant weight was recorded and expressed in
kg ha and the straw in each plot wasallowed todry in
thefield until aconstant weight obatained and thefield
weight was recorded and expressed in kg ha'. The
collected plantsweredried in oven at 65°C till constant
weights recorded and expressed in kg ha. After
recording the dry weights, the straw and grain samples
were grounded in awilley mill and were analyzed for
the concentrations of major nutrients as per the
proceduresout lined by Tandon (1993). The uptakes of
maj or nutrients were computed with using theformula:

Uptake of nutrients (kg ha?) =

Nutrient concentration (%) x wt. of dry matter (kghat)
100

Yidd

All the treatments recorded significantly higher grain
and straw yield than control except T, (40 kg K,O hat)
(Table 1). Grain and straw yield increased with
increasing levelsof K upto 120 kg K ,O ha'. However,
there was no statistical difference between the three
levels of K (40, 80 and 120 kg K,O ha') inincreasing
grain and straw yield. The increased grain and straw
yield by the application of K fertilizer was due to the
continuoussupply of K during crop growth period which
might be due to increased number of total tillers, dry
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mater accumulation, effectivetillers, number and weight
of filled grains. Thesefindingsarein close conformity
with those of Meena et al. (2003).

Application of green manure in combination
with K recorded higher grain and straw yield than when
applied alone. The highest grain and straw yield were
obtained with T, (GM + 120 kg K,O ha), but which
were on par with T, (GM + 80 kg K,O ha') and T6
(GM +40kg K, O ha'). Green manurein combinations
with K fertilizersincreased the grain yield duetolong
stature of plants, higher number of tillers m2, higher
dry matter production. Green manure in combinations
with K fertilizersincreased the straw yield due to the
highest plant height and dry matter production were
associated with these treatment. This might be due to
immediate release of nutrientsthrough inorganic sources
and later by mineralization of nutrients through green
manure leading to steady supply of nutrients. Similar
findings were reported by Sharma et al. (2001) .

Nitr ogen concentration and uptake

Application of K fertilizers gradually increased the
concentration and uptake of nitrogen in both grain and
straw up to 120 kg K,O ha* (Table 1). However, 80
and 120 kg K,O ha' both are equally effective in
increasing in concentration and uptake in grain and
straw of rice crop. The higher values of concentration
and uptake of nitrogen with K addition could be
attributed to enhanced vigour of crop growth with

Table 1. Effect of different levels of potassium and green manure on Yields, N, P, K Concentration and Uptake of paddy at

harvest stage

Treatment Grain Straw  Concentration Uptake of N Concentration Uptake of P Concentration  Uptake of K
yield vyield (% N) (kg hat) (% P) (kg hat) (%K) (kgha?)
(kgha?) (kgha') Grain Straw Grain Straw Grain Straw Grain Straw Grain Straw  Grain  Straw

T, : (Control) 5008 6173 128 055 6428 3385 024 014 1201 884 032 131 1593 80.87

T,:40kgK,Ohat 5281 6716 147 074 7775 4985 031 0.17 16.56 1141 033 1.36 1726 91.34

T,:80kgK,Oha' 5433 7664 150 092 8151 7055 034 018 17.75 1405 0.36 1.36 1956 104.44

T,:120kgK,Oha 5517 7830 161 097 8895 7669 035 019 1930 1511 0.38 140 20.76 112.68

T,:GM (dhaincha) 5473 8979 165 1.02 9014 9351 037 024 2043 2165 0.39 149 2151 13341

in situ only

T,: GM+ 40 kg 5551 9617 173 106 9617 10219039 0.25 21.81 2404 040 1.56 2239 149.05

K,O ha'

T,: GM+ 80 kg 5671 10403 199 109 11062 11354040 0.29 2342 3045 048 157 2703 16337

K,O ha'

T,: GM+ 120 kg 5748 10931 203 111 116.87 120.02043 031 24.72 33.68 049 1.60 2817 176.83

K,O ha'

SE(m)+ 95 465 005 006 309 38 001 001 049 135 001 001 052 688

CD(p=0.05) 292 1424 014 0.18 946 1187 0.03 002 150 415 0.02 0.04 158 21.08

CV % 30 7 473 10.66 5.89 814 899 476 434 11.79 317 164 414 942
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Major nutrientsuptakeby riceduring har vest

increased nitrogen utilization and translocationin to the
plant resulting in the enhancement of yield similar
findings were also reported by Sharma et al. (2003)
with potassium application in cauliflower and onion.

Greenmanure either aloneor in combination
with K fertilizer showed higher values of nitrogen
concentration and uptake both in grain and straw than
when K fertilizer alone. The highest concentration
and uptake of nitrogenin grain and straw was observed
with T, (GM +120 kg K, O ha') but it was on par with
T, (GM +80 kg K,O ha'). This was attributed to the
added advantage that green manure application
increased soil physical, chemical and biological
propertiesresulting in creation of favorable conditions
suitablefor better root growth and proliferation lead to
higher absorption of water and nutrients. Due to the
steady and continuous availability of nitrogen in the
rhizosphere coupled with enhanced dry matter
production resulted in higher uptake of nitrogen. These
resultswerein conformity with findingsof Singh et al.
(2002).

Phosphor usconcentration and uptake

The concentration and uptake of phosphorus also
showed the same trend as that of concentration and
uptake of nitrogen in grain and straw (Table 1). The
phosphorus concentration increased at 150 % RDK
(120 kg K.,O ha') over control was 45.83 percent and
35.71 percent in grain and straw respectively. Similar
increase in P uptake with increasing levels of K
application was reported by Surekha et al. (2003).

Similar to N, the P concentration and uptake
showed higher values with green manure either alone
or in combinations with K fertilizer than K fertilizer
alone. The highest concentration and uptake of
phosphorusin both grainand straw was observed under
T, (GM+120 kg K,O ha?), but it was at par with T,
(GM + 80 kg K,O ha').The concentration and uptake
of Pincreased due to the application of green manure
along with inorganic fertilizer were also reported by
Singh et al. (2006).

Potassium concentration and uptake

Application of potassium gradually increased the
concentration of rice crop at al the stages of crop
growthupto 120kg K, O ha* (Table 1). Similar increase
in concentration of K due to the levels of K fertilizer
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application in rice crop was also reported by Surekha
et al. (2003) and Swamanna (2015).

Green manure either alone or in combination
with K fertilizer showed higher values of concentration
than K fertilizer alone. The highest potassium
concentration was observed under T, (GM +120 kg
K, O ha') which was at par with T, (GM +80 kg K,O
ha?) at all the stages of crop growth.

Uptake of K increased with increase in rates
of application of K and also due to green manure
incorporation. Among all treatments the highest K
uptake was observed with T,(GM +120 kg K,O ha')
whichwason par with T, (GM +80kg K,O ha') at all
the stages of crop growth.

Theincreased uptake of N, Pand K dueto the
application of green manurealongwith K fertilizer might
be duetotheroleof organic matter in supplying nutrients
aswell asimprovement in the physical propertiesand
water holding capacity of soil, whichin turn bringsthe
nutrientsin to soluble and availableform. The positive
effects of organic manureson nutrient availability and
their extraction dueto increased activity of roots seemed
to have improved the nutrient status of the plant roots.
The variation in N, P and K uptake among different
treatments might be due to their inherent capability to
supply nutrients during the crop growth period, which
inturn influenced the dry matter production and hence
nutrients uptake by plants. These results were in
accordance with findings of Kavithaand Rao (2010).

The results concluded that the highest yield,
concentration, uptake of mgjor nutrientsincreased with
increasing levels of K up to 120 kg K,O ha® but
significant difference was observed at 80 and 120 kg
K., O ha. Application of green manurein combination
with K fertilizersrecorded higher yield, concentration
and uptake of major nutrients were obtained with
incorporation of green manure asdhaincha(GM) + 120
kg K,O ha' but which was on par with GM+80 kg
K,O ha' and GM + 40 kg K,O ha*. Hence, the
incorporation of green manure (dhaincha) at flowering
stage before transplanting along with 40 kg K ,,O ha*
may be recommended for rice crop. However, the
results will have to be confirmed by conducting
extensivefieldtrialsinfarmersfieldsonlongtermbasis.
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