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ABSTRACT

A field experiment was carried out during wet season of 2003 in calcareous soil at RAU, Pusa, Samastipur to
find out the yield, nutrient uptake and fertility buildup in upland transplanted rice as influenced by organic
and inorganic fertilizers. Integrated use of chemical fertilizer with organic manure and crop residue could
substitute 50 percent of the recommended dose of NPK. The grain yield of rice (33.4) with 150 percent NPK
alone increased the grain yield to 42.3 g ha! with 150 percent NPK + compost + crop residue. Integrated
effect of chemical fertilizers with organic manure and crop residue also augmented N, P and K uptake over
control. Long-termapplication of compost and crop residuesincreased the organic content of soil. The combined
use of compost, crop residues with chemical fertilizers significantly increased the availability of N, P and K in

s0il over chemical fertilizer alone.
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Organic manures play avital role in sustaining higher
productivity inintensive agriculture and irrigated rice
in particular. The availability of organic manureslike
compost, farm yard manure, green manure, crop residue
is, however, a major limiting factor for their use.
Complementary use of organic and biological source
of plant nutrient d ong with chemical fertilizer isof great
importance for the maintenance of soil health and
productivity (Prasad, 1999).

Indiscriminate use of high analysis chemical
fertilizers results in the deficiency of nutrients other
than the ones applied and cause declinein the organic
carbon content (Singh et al., 1999). An attempt was
made to study the long-term effect of organic and
inorganic fertilizers application on yield uptake and
nutrient availability of transplanted rice under rice-wheat
cropping systemin calcareous soil.

MATERIALS AND METHODS

A long-term experiment effect of organic andinorganic
nutrients on irceisin progress since dry season 1988,
at Pusafarmin RajendraAgricultural University, Bihar.
The general properties of surface soil are pH 8.4, EC

0.36 dSm™, organic carbon 5.0 g kg*, free CaCO,
34.2%, available N 236.1 kg ha', available P,O, 19.7
kg ha' and available K O 100.0 kg ha. Four levels of
NPK fertilizers based on soil test value viz No NPK
(F.), 50% NPK (F,), 100% NPK (F,) and 150% NPK
(F,) were used as treatments in the main plots. Each
main plot wasdivided into 4 sub-plotsinwhich the sub-
treatments with no crop residue or no compost (M),
compost @ 10 t ha' (M,), 100% crop residue (M)
and 10t ha* compost + 100% crop residue (M) were
superimposed over NPK levels. The experiment was
conducted in split plot design with three replications,
plot size was 10 m?. The crop reported in this
experiment was the 30™ crop, rice (cv. Rgjshree) in
wet season (2003) with continuous application of
compost @ 10 t ha' and 100% crop residues of
respective plot alone or in combination with different
levels of NPK viz 0, 50, 100 and 150 percent of
recommended dose of fertilizer. The residue of wheat
before rice transplanting and residue of rice before
wheat sowing wereincorporated in the soil. 100% NPK
referred to 100 kg N ha', 26.7 kg P,O, ha* and 32.2
kg K,O ha®. Nitrogen, phosphorus and potash were
supplied in the form of urea, single super phosphate
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and murate of potash, respectively. Half the dose of
nitrogen and entire dose of P and K were applied at the
time of transplanting of riceand remaining N fertilizer
wasappliedinequa splitsat tillering and flower initiation
stage. Composite surface (0-15 cm) soil samplesfrom
each plot of thefield experiment were collected during
2003 wet season. Soil samples were air dried and
pulverized to pass through 2 mm sieve. Available N
(akaline KMnQ,), Olsen’s P and 1N NH,OAc-K, pH
and organic carbon were determined (Jackson, 1973).

RESULTS AND DISCUSSION

Grain and straw yield increased significantly with
increasing level of fertilizers up to 100 percent NPK
(Tablel). Grainyield of rice varied from 2.94 t0 4.28t
ha with different nutrient levels. Increasein grainyield
over control was 30.2, 44.9 and 45.1 percent with the
application of 50, 100 and 150 percent NPK,
respectively. Among the NPK treatments maximum
grain yield (4.28 t ha?) and straw yield (7.15 t ha?)
were obtained with 150 percent NPK. This may be
dueto the luxury consumption of nutrientsin the plots
receiving higher dose (150%) of inorganic fertilizer
which caused | odging before harvesting.

On the other hand, incorporation of organic
sources of nutrition, the grain yield of control (3.34 t
ha?) significantly, increased to the tune of 0.60, 0.47
and 0.89 t ha' with compost, crop residue and
compost+crop residue, respectively. Compost or crop
residue resulted in asmall increasein grain yield but
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their combination was superior to either of them. Similar
results were also reported by Sharmaand Bali (2001).
Even though theinteraction wasfound to be significant,
the integrated effects of fertilizer and manure/crop
residue were noted to be more beneficial than the use
of chemicd fertilizer done. Additional increaseingrain
and straw yield was registered due to the integrated
effect of compost, crop residue and compost + crop
residue with inorganic fertilizer. 100 percent NPK +
compost +crop residue produced the highest grainyield
(4.65 t hat). Grain yield with 50 percent NPK +
compost + crop residue was significantly higher than
the yield obtained at 100 percent NPK alone. This
indicatesthat morethan half of the nutrientsin fertilizer
could be substituted with compost + crop residue to get
thehigher yield.

A significant effect of integrated use of
inorganic fertilizers with compost, crop residue and
compost + crop residue were recorded. N uptake by
riceincreased from 32.1to 86.1 kg ha* with increasing
levels of NPK from 0 to 150%. Nitrogen uptake by
riceincreased over control (54.3 kg N ha?) at 12.6 kg
N hal, 6.8 kg N ha! and 19.6 kg N ha® with the
application of NPK + compost, NPK + crop residue
and NPK + compost + crop residue, respectively
(Table 2). Thedirect effect of compost and crop residue
on nitrogen uptake by rice was found in the order :
compost + crop residue > compost > crop residue > no
manure. The efficiency of compost in augmenting
nutrient uptake by rice was higher than that of crop

Table 1. Effect of long term application of organic and inorganic fertilizer on rice (30" crop) yield under rice-wheat

cropping system.

Treatment Grain yield (t ha?) Straw yield (t hal)

No Compost Crop Compost Mean No Compost Crop Compost Mean

manure residue  + crop manure residue  + crop

residuce residuce

No NPK 204 3.19 2.99 3.56 294 3.13 4.63 3.38 553 4.17
50% NPK 3.66 3.93 3.76 4.28 3.83 4.88 6.35 5.93 7.29 6.11
100% NPK 3.89 4.22 421 4.65 4.27 6.07 6.73 6.65 7.63 6.77
150% NPK 4.06 4.34 4.26 4.43 4.28 6.34 7.22 7.48 7.56 7.15
Mean 334 3.9 3.81 4.23 5.05 6.30 5.60 7.00
Source CD (P=0.05) CD (P=0.05)
Fertilizer (F) 297 2.07
Manure (M) 1.32 191
FxM 264 3.83
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residue. The benefit derived from organic manure and
crop residue by addition of chemical fertilizer might be
due to applied nutrients and release of nutrients as a
result of decomposition processfinally enhanced their
availability to crops. .

The P uptake by rice under the NPK treatment
was 11.6 kg ha! which increased to 14.5, 13.7 and
16.2 kg ha?l, respectively with the treatments of
compost, crop residue and compost + crop residue
incorporation (Table 2). Phosphorus uptake increased
from 9.7 to 16.7 kg ha! with increase in the level of
NPK from 0to 150%. At the optimum level of fertilizer
(150% NPK), phosphorus uptake increased to 15.0,
12.9and 27.2% with compost, crop residue and compost
+ crop residueincorporation, respectively. Theincrease
in uptake of Pand K may be also to more availability of
these nutrients from the added fertilizers and the
solubilising action of organic acids produced during
degradation of compost and crop residue.

The highest pooled mean K uptake by ricewas
recorded under the treatment 150% NPK + compost +
crop residue and it was the lowest when only mineral
fertilizers were added (Table 2). At the optimum dose
of fertilizers, K uptake by riceincreased by 22.8, 19.7
and 43.9% under the treatments comprising of
incorporation of compost, crop residue and compost +
crop residue, respectvely. The increased uptake of K
by rice may be ascribed to the release of K from the
K-bearing mineral s by complexing agents and organic
acids produced during decomposition.

Organic carbon content of the surface soil
increased significantly with incorporation of compost,
crop residue and compost + crop residue with fertilizer
over control (Table 3). Compost, crop residue and
compost + crop residue increased the 12.5, 10.4 and
18.7%, respectively over control and increased the
availableN by 24.1, 15.5 and 30.2%, respectively over
control after harvest of rice. Theincreasein available
nitrogen dueto incorporation of organic materialsmight
be also attributed to the enhanced multiplication of
microbes by the incorporation of crop residue and
compost for the conversion of organically bound N to
inorganic form (Kumar and Prasad, 2008). The
favourable soil conditions under compost and crop
residue might have hel ped in the mineralization of soil
N leading to the build up of higher availableN (Bhat et
al., 1991; Sharmaet al., 2000). Significant buildup of

Influence of long term use of organic and inorganicfertilizer on N, P and K uptakeby rice (30" cr op) under rice-wheat cropping system.

Table 2.

P uptake (kg hat) K uptake (kg ha)

N uptake (kg ha)
Compost Crop

Treatment

Compost Mean

Compost  Crop

No

Compost Crop Compost Mean

No

Compost Mean

No

residuce
64.1

residue + crop

manure

residuce
12.0

residue + crop

manure

residuce
529

residue + crop

manure

49.7

40.2 49.8 448

9.7

9.1

7.3 10.3

121

45.0 384

320

No NPK

135 51.1 64.7 59.5 80.2 63.9

15.8

130

14.6

65.4 57.6 74.7 61.7 10.7

49.9

50% NPK
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160 183 15.9 62.6 77.9 72.3 95.3 77.0

16.2

75.0 68.2 82.1 72.2 13.6

63.6

100%NPK

82.6

97.7

81.3

16.7 67.9 83.4

18.7

82.4 80.0 86.1 80.0 147 169 16.6

717

150% NPK
Mean
Source

84.3

64.5

68.9
0.05)

55.4

137 162
0.05)

145

11.6

73.9

61.0
0.05)

66.9

54.3

cD (P
3.56
492
NS

CD (P
482

cD (P
3.96
3.82
NS

Fertilizer (F)
Manure (M)

FxM

3.68
NS
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Table 3. Influenceof longtermuseof organic and inorganicfertilizer son organic carbon, pH and availablenutrientsof
riceunder rice-wheat cropping systemin calciorthents.

Treatments Organic carbon pH (1:2) AvailableN Available P Available
(9kg?) (kg ha') (kghat) K (kg ha)
No NPK 5.0 85 261 26.5 99.9
50% NPK 5.2 84 308 37.2 108.2
100% NPK 5.4 8.3 330 454 111.6
150% NPK 55 8.3 345 45.7 1181
Mean 5.3 8.3 311 38.7 109.4
CD (P=0.05) 0.01 0.11 18.1 3.0 24
No manure 4.8 8.6 265 351 103.5
Compost 54 8.2 329 38.6 111.1
Crop residue 53 8.2 306 38.2 109.7
Compost + Crop residue 5.7 8.1 345 42.8 1135
Mean 5.3 82 311.2 38.7 109.4
CD (P=0.05) 0.01 0.07 14.3 2.8 21

available P and K was recorded with graded levels of
fertilizers and also with compost, crop residue and
compost + crop residue. Compost, crop residue and
compost + crop residue augmented the available P
content by 38.6, 38.2 and 42.8 kg ha*, respectively. It
asoincreased K uptake. Larger build upin available P
with green manure and crop residue may be attributed
to the influence of organic manure in increasing the
labile Pin soil through complexation of cationslike Ca*
and Mg? which aremainly responsiblefor thefixation
of phosphorusin calcareous soil (Yashpal et al., 1993;
Tolanur and Badanur, 2003).

The integrated effect of compost and crop
residuewith fertilizersat any level of NPK resulted in
maximumyield. Integrated effect of chemical fertilizers
with organic manure and crop resi due al so augmented
N, Pand K uptake over control. There was build up of
available N, P and K with conjoint use of chemical
fertilizerswith compost and crop residueincorporation
insoil. Addition of different organic materialsincreased
the organic carbon and slightly decreased in soil pH.

REFERENCES

Bhat AK, Beri V and Sidhu BS 1991. Effect of long-term
recycling of crop residues on soil productivity.
Journal of theIndian Society of Soil Science, 39:380-
3R

g 212 3

Jackson ML 1973. Soil Chemical Analysis. Prentice Hall of
IndiaPrivate Limited, New Delhi.

Kumar, Vipinand Prasad RK 2008. Integrated effect of mineral
fertilizer and green manure on crop yield and nutrient
availability under rice-wheat cropping system in
calciorthents. Journal of the Indian Society of Soil
Science, 56: 209-214

Prasad B 1999. Conjunctive use of fertilizerswith organics,
crop residues and green manuring for their efficient
use in sustainable crop production. Fert. News. 44:
67-73

Sharma MP, Bali SV and Gupta DK 2000. Crop yield and
properties of Inceptisol as influenced by residue
management under rice-wheat cropping sequence.
Journal of the Indian Society of Soil Science, 48: 506-
509

SharmaM P and Bali SV 2001. Effect of row spacing and farm
yard manure with increasing level of nitrogen,
phosphorus and potassium on yield and nutrient
uptakeinrice-wheat sequence. Indian JAgric Sci 71:
661-663

Singh NP, Sachan RS, Pandey PC and Bisht PS 1999. Effect
of adecadelong termfertilizer and manure application
on soil fertility and productivity of rice-wheat system
inaMoallisols. Journa of the Indian Society of Soil
Science47: 72-80

Yashpal, Vig AC and Milap-Chand 1993. Available soil
phosphorus in relation to sesbania green manure
incorporation in calcareous soils. Journal of the
Indian Society of Soil Science41: 47-50



