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Cumulativeresidual effect of crop residues, farm yard manureand fertilizer on
succeeding groundnut (Arachishypogeal .) in ricebased cropping system
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ABSTRACT

Field experiments were conducted in the wetland farm of S.V. Agricultural College (Acharya N.G. Ranga Agricultural University),
Andhra Pradesh for two consecutive years 2002 — 2003 and 2003 — 2004 to investigate the cumulative residual effect of incorporated
crop residues and different nitrogen management practices applied to preceding lowland rice on the performance of succeeding
groundnut and results revealed that cumulative residual effect of incorporation of fieldbean crop residues and supply of 100 per cent
N through FYM to rice has resulted in superior performance of groundnut crop compared to any other crop residue incorporation and
nitrogen management practices adopted to preceding rice crop. However, similar magnitude of performance of groundnut was noticed
with the combination of fieldbean crop residue incorporation and supply of 50 per cent nitrogen each through fertilizer and FYM to

preceding rice.
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INTRODUCTION

In recent years the emphasis has been shifted from
individual crop to cropping sysetm as awhole since the
response in component crop of the cropping system are
influenced by the preceding cropsand the inputsapplied
tothem. Legume crop residuesincorporatedinto thefield
after harvesting seed can contribute considerabl e quantity
of nitrogen to succeeding crops (Rekhi and Meelu, 1983).
About lessthan 30 per cent of nitrogen and small fractions
of phosphorus and potash in organic manure may become
available to immediate crop and rest to subsequent crop
(Gaur and Singh, 1982). Conjuctive use of nutrients partly
through organi csand inorganicsto preceding rice exhibited
significant residual effect on succeeding groundnut
(Thimmegowda and Devakumar, 1994). Rice —groundnut
isone of the important cropping system in the southern
agroclimatic region and maintenance of optimum soil
fertility isanimportant consideration for obtaining higher
and sustainableyield dueto large turn over of nutrientsin
soil plant system. Since, the information on cumulative
residual effect of crop residueincorporation and nitrogen
management practices on succeeding groundnut grown
after rice is lacking for southern agroclimatic zone of
Andhra Pradesh, the present study was conducted to
assess the effectiveness of cumulative residual effect of
incorporation of crop residues, farm yard manure and
fertilizer on growth, podyield, nutrient uptake of groundnut
and post harvest soil fertility status.

MATERIALS AND METHODS
Field investigationswere conducted during 2002-03

and 2003-04 at wetland farm of S.V. Agricultural College,
Tirupati (Andhra Pradesh). Soil analysis for physico-
chemical propertieswas carried out initially, prior tothe
start of the experiment, by drawing soil samplesat random
from 0-30 cm depth of the experimenta field. Theresults
of physico-chemical analysis reveal ed that experimental
field was sandy clay loamintexture, slightly alkalinein
reaction, low in organic carbon and available nitrogen
(160.8 kg ha), medium in available phosphorus (25.6 kg
ha?) and available potassium (175.4 kg ha?).
Theexperiment waslaid out in aRandomized Block
Designwith fivereplications. Therewere four treatments
comprising of preceding cropsto riceraised during Kharif
season viz., C: Greengram, C,. Clusterbean, C,:
Fieldbean, C,: Cowpeawhose crop residues (after picking
the economic yield up to acommon period of time of 75
days) are to be incorporated prior to transplanting of
succeeding rice crop. Immediately after the last picking
of the economic yield of respective cropsupto 75 DAS,
plantswere uprooted from the entire plot areaand weights
of the four crop residues were recorded on fresh weight
basis. At the time of termination of crops, they were at
different post- flowering stages, possessing immature pods,
flowers and even flower buds. Since, the crop residues
haveto beincorporated at acommon point of time, all of
them wereremoved without waiting for their full maturity.
The crop residues thus obtained were chopped and
incorporated in to their respective plots. Samples of all
the crop residues weretaken plot and replication wise, to
estimate the nutrient content (Table 1) before
incorporation. N, Pand K contentsof crop residueswere
analysed by standard procedures outlined by Jackson
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(1973). Thevarietiesof greengram, clusterbean, fieldbean,
cowpeawere LGG-407, PusaNavabahar, HA-3 and CO-
4, respectively.

Rice crop was raised during Rabi season after
harvest of preceding cropsto rice (raised during Kharif)
in the same layout, by sub-dividing each of the Kharif
treatments into four sub-plots, to which four nitrogen
management practices were assigned. Rice was taken
upinasplit plot design withincorporation of crop residues
of four preceding crops to rice as main plot treatments
viz.,, C.: incorporation of greengram crop residues, C,.
incorporation of clusterbean crop residues, C,:
incorporation of fieldbean crop residues and C,:
incorporation of cowpea crop residues and four nitrogen
management practices imposed on Rabi rice as sub-plot
treatmentsviz., N,: No nitrogen, N,:100% recommended
nitrogen through fertilizer, N: 50% recommended nitrogen
through fertilizer + 50% recommended nitrogen through
farm yard manure, N,: 100% recommended nitrogen
through farm yard manure. The recommended dose of
nutrients was 120 kg N, 80 kg P,O, and 40 kg K, O ha.
The N content in FYM (Table 1) was taken into
consideration and the quantity of FYM required for N,
and N, treatments was cal culated and incorporated in to
the plots 10 days before transplanting of rice. For the
treatments N, and N, fertilizer nitrogen in the form of
urea was applied in three split doses of 50 per cent as
basal, 25 per cent at active tillering and 25 per cent at
panicle initiation stages. A uniform dose of 80 kg P,O,
and 40 kg K,O ha' was applied basally to all the
treatments except to N,, in the form of single super
phosphate and murate of potash, respectively, after duly
taking into consideration of phosphorus and potassium
content of FYM in the FYM involved treatments. Test
variety of rice was NLR 33359.

Groundnut crop was raised during summer season
after the harvest of Rabi rice in the same undisturbed
layout of split plot design, to study the cumul ative residual
effect of incorporation of crop residues of preceding crops
to rice and N management practices imposed on Rabi

rice crop on the performance of succeeding groundnut.
The layout of Rabi rice crop was undisturbed, in which
groundnut crop was sown. Each plot of Rabi rice was
ploughed using power tiller without disturbing the layout
and plots were levelled individually using spades. No
treatments were imposed to groundnut crop and the
treatments consisted of the same those of Rabi rice.
Treatments consisted of cumulative residual effect of
incorporation of crop residues of four preceding cropsto
rice as main plot treatments viz., C,: incorporation of
greengram crop residues, C: incorporation of clusterbean
cropresidues, C,. incorporation of fieldoean crop residues
and C,: incorporation of cowpeacrop residuesand residual
effect of four nitrogen management practices imposed
on Rabi rice assub-plot treatmentsviz., N,: No nitrogen,
N,:100% recommended nitrogen through fertilizer, N,
50% recommended nitrogen through fertilizer + 50%
recommended nitrogen through farm yard manure, N,
100% recommended nitrogen through farm yard manure.
Test variety of groundnut was K-134 a spanish bunch
type with a duration of 100-110 days, suitable for
cultivation in summer season. The seeds of groundnut
were treated with mancozeb (3 g kg seed) and used for
sowing with aspacing of 22.5 x 10 cm. Sowing was done
by hand dibbling. Intercultivation was done with star
weeder at 20 and 40 days after sowing for controlling
weeds in inter row spaces followed by hand hoeing for
removal of intrarow weeds. Plant samples collected for
drymatter estimation at different growth stages of
groundnut were oven dried, ground into fine powder and
used for nutrient analysis. N, P and K contents of plant
samples were analysed by the standard procedure out
lined by Jackson (1973). The uptakeof N, PandK inKg
ha! at different stages of crop growth was calculated by
multiplying the nutrient content with the respective
drymatter weights.Soil samples were collected from the
individual plots of the treatments immediately after
harvesting of rice and groundnut. The soil sampleswere
analysed for organic carbon (Walkley and Black, 1934),
available nitrogen (Subbiah and Asija, 1956), available

2002-03 2003-04

Source Crop residues Crop residues

incorporated* N P,Os K50 incorporated* N P05 K,0

(kg ha?) (kg ha?)

FYM - 0.50 0.20 0.51 -- 0.50 0.20 0.51
Greengram residue* 7230 0.81 0.20 0.62 6970 0.83 0.21 0.64
Clusterbean residue* 13820 0.52 0.12 0.49 13100 0.54 0.14 0.51
Fieldbean residue* 16900 0.66 0.15 0.45 17200 0.65 0.16 0.44
Cowpea residue* 15440 0.61 0.14 0.50 15200 0.60 0.15 0.49
*On fresh weight basis
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phosphorus (Olsen et al., 1954) and available potasssum  DMP and grain yield of rice:

(Jackson, 1973). Incorporation of fiel dbean crop residues after picking
theeconomicyield resulted in higher dry matter production
RESULTS AND DISCUSSION and grain yield of rice. This beneficial effect of

incorporation of fieldbean crop residuesin rice may be
ascribed to higher quantity of nutrient addition. Availability
of adequate quantity of nutrients in the soil, obviously
promotesthe performance of ricecrop. Comfortablelevel
of absorbed and assimilated nitrogen in the plants has

Theresults obtai ned from the present investigation
as well as relevant discussion have been summarized
under following heads: :

Table2: Residual effect of crop residueincorporation and nitrogen management practiceson grain yield of riceand

soil fertility status after rice harvest
Cropping system, 2002-2003

Incorporation of crop residues

Dry matter production Available nutrient status in soil after rice
(kg ha'?) Grain . harvest (kg ha'')
Treatments yield ol . soil soil soil
AT P F  H (kgha') Y30 avlable avalable  available
(%) nitrogen phosphorus potassium

C,: incorporation of greengram crop residues 1879 4703 7736 9207 3936 0.30 1717 28.8 193.3
C,: incorporation of clusterbean crop residues 2260 5160 8313 9897 4357 0.32 179.8 31.0 201.1
Cs: incorporation of fieldbean crop residues 2997 6066 9481 11283 5342 0.37 197.3 335 217.0
C,: incorporation of cowpea crop residues 2629 5602 8901 10583 5020 0.35 188.7 325 209.1
SE. + 71 119 180 212 101 0.004 312 0.01 2.66
C.D.(P=0.05) 174 292 442 521 248 0.01 7.6 NS 6.5
Nitrogen management practices
N1: No nitrogen 1901 3972 6986 8444 3400 0.29 153.6 28.2 178.3
N,:100% recommended nitrogen through fertilizer 2999 6312 9722 11546 5454 0.29 177.0 30.0 188.0
Ns: 50% recommended nitrogen through fertilizer 2609 5857 9164 10839 5090 0.38 198.5 335 217.1
+ 50% recommended through farm yard manure
N4: 100% recommended nitrogen through farm 2257 5391 8559 10142 4710 0.39 208.5 344 237.2
yard manure
SE. + 100 168 254 301 143 0.005 44 0.02 3.78
C.D.(P=0.05) 208 348 527 624 296 0.01 9.1 NS 7.7

Cropping system, 2003-2004
Incorporation of crop residues

C,: incorporation of greengram crop residues 1758 4282 7832 9061 3574 0.32 176.3 294 2254
C,: incorporation of clusterbean crop residues 2147 4706 8414 9757 4142 0.34 185.1 323 2333
Cs: incorporation of fieldbean crop residues 3106 5765 9577 11192 5326 0.39 202.7 343 249.1
C,: incorporation of cowpea crop residues 2625 5231 8995 10473 4698 0.37 194.1 335 241.2
SE. + 64 107 174 203 108 0.008 3.8 0.02 294
C.D.(P=0.05) 158 264 428 498 265 0.02 7.8 NS 7.2
Nitrogen management practices

N1: No nitrogen 1763 3537 7078 8302 3184 0.30 157.6 29.2 208.3
N,:100% recommended nitrogen through fertilizer 3100 5989 9822 11421 5249 0.30 187.8 30.3 220.5
Ns: 50% recommended nitrogen through fertilizer 2624 5496 9247 10725 4853 0.39 201.1 34.6 252.4
+ 50% recommended through farm yard manure

N4: 100% recommended nitrogen through farm 2148 4962 8672 10035 4453 0.42 2117 35.3 267.9
yard manure

SE. + 91 152 247 287 153 0.001 45 0.02 4.16
C.D.(P=0.05) 186 315 510 594 316 0.02 9.3 NS 8.6
AT : Active Tillering Pl : Panicle Initiation F : Flowering H : Harvest
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manifested elevated level of growth and yield structure,
resulting in superior performance of rice crop. Adequate
decomposition of green parts of fieldbean, which might
have enabled the rice plant to get almost an ensured and
continuous nitrogen supply distributed over the entire
period of crop growth. Crop residues undergo
decomposition at a slower rate under submerged
conditions, releasing ammonical nitrogen in reasonable
guantities over a long period of time. Thus, the rhizo-
ecosystem of low land gets enriched with less leachable
form of available nitrogen. Superior performance of rice
crop with incorporation of fieldoean (C,) crop residues
asobservedinthe present study corroboratesthefindings
of John et al. (1992). The performance of rice crop was
suboptimal with theincorporation of greengram (C,) crop
residues. This might be due to lesser quantity of readily
availablenitrogenin soil solution dueto thelower quantity
of residuesincorporated.

Supply of 100 per cent N through fertilizer to rice
(N,) was found to be superior to any other nitrogen
management practices (Table 2), with regard to dry
matter production and grainyield of rice. Thissuperiority
with the supply of 100 per cent N through fertilizer, might
be attributed to due to ready availability of comfortable
level of ingtantly usablenitrogen by rice crop, whichwould
have created favourabl e environment of nitrogen nutrition
in the rhizo-ecosystem of low land rice. Fertilizer N was
applied with 50 per cent as basal and the remaining 50
per cent intwo equal splitsat activetillering and panicle
initiation stages of rice crop. Such situation of comfortable
level of instantly usable nitrogen favours opti mum nitrogen
uptake by rice crop at different growth stages. Ready
availability of nitrogeninsoil solution may be delayed with
higher proportion of organic sources due to the process
of slow mineralization under anaerobic low land
conditions. Favourable effects of N on rice and positive
responseto applied N hasbeen undisputed and universally
established by voluminous research, as was reviewed
comprehensively by Mamaril et al. (1987). Superior
performance of rice crop with supply of 100 per cent
nitrogen through fertilizer (N,) compared to substitution
of 50 and 100 per cent recommended dose of nitrogen
through farm yard manure as exhibited in the present
study corroboratesthe findings of Janaand Ghosh (1996).
Poor effect of organic source at 100 per cent level could
be dueto addition of high amount of carbonaceousresidues
whichmight lead to spurt of biochemical activitiesinthe
flooded soil causing ephemeral toxicity (Yoshida, 1978).
Organic manures under go decomposition at aslower rate
under submerged conditions, releasing nitrogen in
regulated quantities over along period of time. But many
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a time, it may be insufficient to meet the nitrogen
requirement of rice crop at appropriate time during crop
growing period. The performance of rice crop was sub-
optimal with the supply of 100 per cent nitrogen through
FYM (N,) and it was only superior to no N (N,). This
might be dueto disproportionate availability of nitrogenin
soil solution dueto the process of slow mineralization of
farm yard manure under low land conditions.

Post harvest soil fertility status (after rice) :

Post-harvest soil fertility status ( available nutrient
status in soil after rice harvest) with regard to organic
carbon, available nitrogen and potassium was superior
withincorporation of fieldbean crop residues(C,) followed
by incorporation of cowpea (C,) clusterbean (C,) and
greengram (C)) (Table 2). The lowest status of above
mentioned soil fertility parameters were recorded the
incorporation of greengram crop residues (C,). The
available phosphorus status did not vary to astatistically
traceable extent due to crop residues incorporation.
Incorporation of fieldbean crop residues left over
substantial quantity of soil nutrients after the harvest of
rice and increased the soil organic carbon content. The
results are in accordance with the findings of John et al.
(1989), that crop residues often |eave substantial residual
effect on succeeding cropsin the cropping system. Slowly
mineralizing organic fractions under anaerobic lowland
conditions would leave behind enriched status of soil
fertility, even after sufficient uptake of nutrients by rice
crop.

Post harvest soil fertility status (available nutrient
status in soil after rice harvest) with regard to organic
carbon, was superior with application of 100 per cent
nitrogenthrough FYM (N,), whichwassignificantly higher
than with supply of 50 per cent nitrogen each through
FYM and fertilizer (N,) and both of them weresignificantly
superior to supply of 100 per cent nitrogen through fertilizer
(N,) and no nitrogen (N.,). The highest status of residual
soil available nitrogen and available potassium was
recorded with the supply of 100 per cent nitrogen through
FY M, followed by supply of 50 per cent nitrogen each
through fertilizer and FYM, supply of 100 per cent
nitrogen through fertilizer and no N application, with
significant disparity between any two. The lowest status
of the above mentioned soil fertility parameters were
recorded with non-supply of nitrogen (N,) followed by
100 per cent fertilizer nitrogen. The availabl e phosphorus
status did not vary to statistically traceable extent due to
nitrogen management practices.

Theabovetrend clearly indicatestherole of organic
manures in maintaining or building soil fertility. Post
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Fable 3 : Growth of groundnut as influenced by cumulative residual effect of

management practicesto precedingrice

RESIDUAL EFFECT OF CROP RESIDUES, F.Y.M. & FERTILIZER ON SUCCEEDING GROUNDNUT IN RICE BASED CROPPING SY STEM

crop residue incorporation and nitrogen

Cropping system, 2003 -2004

Incorporation of crop residues

Plant height (cm) Leaf areaindex Dry m?;grh'[;r_?)duc“o”
Treatments

30 60 90 Harvest 30 60 90 Harvest 30 60 90 Harvest
DAS DAS DAS DAS DAS DAS DAS DAS DAS

C,: incorporation of greengram crop residues 6.5 137 234 306 049 160 272 235 489 2170 3888 5195
C,: incorporation of clusterbean crop residues 6.7 158 256 327 049 164 296 259 556 2426 4212 5608
Cs: incorporation of fieldbean crop residues 72 203 300 364 060 173 343 306 689 2923 4779 6517
C,: incorporation of cowpea crop residues 69 180 278 346 054 169 320 282 626 2677 4552 6067
SE. + 005 06 07 065 001 001 006 0.08 183 850 870 1234
CD(P=0.05) 01 15 18 16 004 003 014 021 45 208 215 302
Nitrogen management practices
N1: No nitrogen 65 137 222 276 044 159 274 229 506 2119 3818 5200
N,:100% recommended nitrogen through 66 153 238 292 048 162 287 252 545 2371 4086 5582
fertilizer
N3: 50% recommended nitrogen through 70 186 296 379 056 170 329 294 634 2730 4635 6119
fertilizer + 50% recommended through farm
yard manure
Ng4: 100% recommended nitrogen throughfaam 7.2 203 31.2 397 059 173 342 3.07 675 2970 4892 6488
yard manure
SE. + 007 09 104 092 0.02 002 008 012 260 1202 1242 1745
CD(P=0.05) 02 18 21 19 005 004 017 025 54 248 275 360
Cropping system, 2004-2005
Incorporation of crop residues
C.: incorporation of greengram crop residues 6.3 149 223 300 046 159 283 226 509 2231 4196 5073
C,: incorporation of clusterbean crop residues 6.7 169 242 316 051 163 316 253 574 2447 4479 5501
Cs: incorporation of fieldbean crop residues 73 203 290 353 061 171 353 302 574 2895 4971 6223
C,: incorporation of cowpea crop residues 70 184 264 335 056 168 335 278 641 2671 4738 5930
SE. + 006 06 07 061 0.02 0008 006 0.09 237 801 1005 1136
CD(P=0.05) 01 14 17 15 004 002 017 024 58 196 236 278
Nitrogen management practices
N1: No nitrogen 65 147 217 271 046 159 283 218 523 2167 4095 5022
N,:100% recommended nitrogen through 66 162 227 285 049 161 3.00 245 572 2388 4346 5346
fertilizer
N3: 50% recommended nitrogen through 71 192 278 366 057 169 343 288 648 2748 4854 6019
fertilizer + 50% recommended through farm
yard manure
Ng4: 100% recommended nitrogen throughfaam 7.2 205 296 382 0.61 172 362 3.07 689 2941 5089 6342
yard manure
SE. + 008 08 09 08 002 001 009 014 341 1132 1421 1745
C.D. (P=0.05) 02 17 20 18 005 003 02 028 70 234 293 360

harvest fertility status of soil wasat relatively lesser level
with supply as 100 per cent nitrogen through fertilizer
(N,), which might be dueto higher level of nutrient uptake.
Higher growth and yield associated with this treatment
(N,) obviously removes|larger quantity of nutrientsfrom
soil than the other nitrogen management practices. The
above trend clearly indicated that application of
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recommended nitrogen either through exclusive organic
source or the combination of organics and fertilizer to
supply 50 per cent nitrogen through each, would leave
substantial quantity of soil nutrients after the harvest of
rice or increase the soil organic carbon content. Theresults
arein accordance with thefindingsof Maskinaand Meelu
(1984). The substantial advantage noticed in the present
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study with theintegration of organic manuresand fertilizer
has been amply indicated by Vasanthakumar (1996).
Slowly mineralizing organic fractions under anaerobic
lowland conditionswould have | eft behind enriched status
of soil fertility, even after sufficient uptake of nutrients
by rice crop.

Growth of groundnut :

At al the crop growth stages of recording, plants of
thetallest stature, highest LAI and drymatter production
of groundnut were produced with the incorporation of
crop residues of fieldbean (C,) to preceding ricefollowed
by cowpea (C,), clusterbean (C,) and greengram (C))
residues, with significant disparity between any two of
them and shortest plants were noticed with the
incorporation of crop residues of greengram (C,) to
preceding rice, during both the years of study (Table 3).
This might be due to substantial amount of residual
nutrients left by fieldbean crop residues to extend the
favourable carry over effect on succeeding groundnut
crop .The tallest plants, highest LAl and drymatter
production of groundnut were produced with the supply
of 100 per cent nitrogen through FYM (N,) to preceding
rice, which were comparable with 50 per cent nitrogen
each through fertilizer and FYM (N,), but significantly
superior to 100 per cent nitrogen through fertilizer (N,)
and no nitrogen (N,), which in turn were comparable
between them and the shortest plants were noticed with
non-supply of nitrogen (N,) to preceding rice, during both
the years of study.

Yield attributes of groundnut :

The highest number of pods plant?, hundred pod
weight, hundred kernel weight, pod yield and haulmyield
were produced with theincorporation of crop residues of
fieldbean to rice (C,) followed by cowpea (C)),
clusterbean (C,) and greengram (C,), with significant
disparity between any two of them and thelowest number
of pods plant?, hundred pod weight, hundred kernel
weight, pod yield and haulm yield was noticed with the
incorporation of crop residues of greengram (C,) to
preceding rice, during both the years of study (Table 4).
Thismight be due to residual and cumulative effect with
the incorporation of fieldbean crop residues, which was
comparatively higher than that of the other crop residue
incorporation, with in the crop residues incorporation,
differential residual responsewith different crop residues
added can be attributed to their pattern of mineralization
and decomposition. Supply of 100 per cent nitrogen
through FYM (N,) to preceding rice resulted in the
production of highest number of pods plant?, hundred-
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pod weight, hundred-kernel weight aswell as pod yield
and haulm yield,which was comparable with 50 per cent
nitrogen each through fertilizer and FYM (N,), but
significantly superior to 100 per cent nitrogen through
fertilizer (N,) and no nitrogen (N,), which were
comparabl e between them and the lowest number of pods
plant?, hundred pod weight, hundred kernel weight, pod
yield and haulm yield were noticed with non-supply of
nitrogen (N,) to preceding rice, during both the years of
study. This might be due to the residual effect of FYM
either alone or in combination with fertilizer nitrogen,
which was comparatively higher than that of theexclusive
inorganic source of nitrogen applied to preceding rice crop.
During both the years of study, shelling percentage of
groundnut did not show any significant variation due to
residual and cumulative effect of either incorporation of
different crop residues or varied nitrogen management
practices tried on preceding rice. Harvest index of
groundnut was not atered to a statistically noticeable
extent either by incorporation of different crop residues
or nitrogen management practices to preceding rice.
However, the highest value of harvest index wasrecorded
with incorporation of fieldbean crop residues (C,) in
combination with the supply of 100 per cent nitrogen
through FYM (N,) to preceding rice, while it was the
lowest withincorporation of greengram crop residues (C,)
without any nitrogen supply (N,).

In the present study, the residua effect of organic
source at higher proportion was evident from higher dry
matter accrual, number of pods plant?, 100 pod weight,
100 kernel weight, pod and haulm yield. This clearly
indicates that organic source at higher proportion can
sustain the nutrient status of soil to produce reasonable
residual effect. Organic source of nitrogen, besides
supplying nutrientsto the current crop, quite often leave
substantial residual effect on succeeding crops in the
cropping system. These results are in accordance with
the findings of Maskina and Meelu (1984). Significant
carry over effect due to substitution of nitrogen with
higher proportions of organic sourcesto rice crop on the
succeeding crops was also reported by Paulrgj and
Velayudham (1995). Residual effect of fertilizer nitrogen
applied to rice was not traceable on the succeeding
groundnut crop as exhibited in the present study
corroborates the findings of Ramaseshaiah et al.( 1985).

Nutrient uptake of groundnut :

Higher uptake of nitrogen by groundnut crop with
theincorporation of fieldbean crop residues (C,) and with
application of 100 per cent nitrogen through FYM (N,) to
preceding rice crop might be dueto higher availability of
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Table4: Yield attributes, pod yield and economics of groundnut asinfluenced by cumulativeresidual effect of crop residue

incor poration and nitrogen management practicesto precedingrice
Cropping system, 2003-2004

Incorporation of crop residues

Number 100 100 Pod Haulm Gross Net Benefit-

Treatments of pods wgpdht \vagr_nﬁlt (kyi ﬁ::l) yield Zflzlrl]itnge ';'r?é\éxef returns  returns cost
plant? (gg (gg)’ 9 (kg haty Pereentad (Rshal) (Rshal) ratio

C,: incorporation of greengram crop 10.0 741 300 1898 3604 72.8 3423 25034 14384 2.35

residues

C,: incorporation of clusterbean crop 10.7 76.6 318 2063 3956 72.9 3408 27215 16565 2.56

residues

C3: incorporation of fieldbean crop 12.2 814 355 2393 4737 735 3339 31583 20933 297
residues

C,: incorporation of cowpea crop 115 790 337 2228 4388 73.2 3347 29403 18753 2.76
residues

SE. + 0.24 086 756 75.6 97.2 0.94 887 0842 0.08
C.D.(P=0.05) 0.6 21 185 185 238 N.S. 2172 1864 0.19

Nitrogen management practices

N1: No nitrogen 9.7 739 295 1696 3745 722 3119 22429 11779 211
N,:100% recommended nitrogen 10.1 756 308 1911 3920 72.6 32.84 25242 14592 2.37
through fertilizer

N3: 50% recommended nitrogen 12.0 80.0 347 2379 4384 734 3523 31372 20722 2.95

through fertilizer + 50% recommended
through farm yard manure

N,: 100% recommended nitrogen 12.6 817 359 2594 4634 74.3 3592 34192 23542 321
through farm yard manure

SE. + 0.35 121 1069 1069 1375 1.17 1688 1642 0.15
C.D.(P=0.05) 0.7 25 220 220 284 N.S. 2854 2672 0.27

Cropping system, 2004-2005

Incorporation of crop residues

C,: incorporation of greengram crop 9.1 729 291 1743 3395 73.2 33.85 23005 12355 2.16
residues

C,: incorporation of clusterbean crop 9.9 75.7 309 1938 3762 73.3 33.79 25577 14927 2.40
residues

C5: incorporation of fieldbean crop 115 80.6 34.6 2328 4540 73.6 33.77 30725 20075 2.88
residues

C,: incorporation of cowpea crop 10.6 784 327 2133 4184 735 3359 28154 17504 2.64
residues

SE. + 0.16 0.78 0.65 784 88.2 0.82 937 902 0.09
C.D.(P=0.05) 0.4 1.9 1.6 192 216 NS 2294 2014 0.23
Nitrogen management practices

N1: No nitrogen 89 729 285 1633 3546 72.6 3152 21590 10940 2.03
N»:100% recommended nitrogen 9.3 747 297 1798 3723 731 3276 23753 13103 223
through fertilizer

N3: 50% recommended nitrogen 112 792 337 2243 4187 737 3490 29584 18934 2.78

through fertilizer + 50% recommended
through farm yard manure

N,: 100% recommended nitrogen 116 81.0 353 2468 4426 74.3 3582 32533 21883  3.05
through farm yard manure

SE. + 0.23 110 0.92 110.9 124.8 1.02 1814 1794 0.18
C.D.(P=0.05) 0.5 2.3 1.9 229 258 NS 3140 2942 0.29
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nitrogen in the soil and enhanced dry matter production.
Thehigher uptake of phosphorus and potassium with the
same treatments of incorporation of fieldbean crop
residuesand supply of 100 per cent nitrogenthrough FY M
to preceding rice might be due to better foraging of soil,
due to vigorous root growth, thus accumulating more
phosphorusand potassiumin plant in addition to enhanced
dry matter accumulation under the influence of higher
amount of residual N (Table5).

Economics of groundnut :

The highest gross returns and net returns as well as
benefit-cost ratio of groundnut recorded with the
incorporation of crop residues of fieldbean (C,) to
preceding to rice, were dueto higher pod and haulmyield
realized by thistreatment than to any other crop residues
incorporation. The highest gross returns, net returns and
benefit-cost ratio realized with the supply 100 per cent
nitrogen through FYM (N,) to preceding rice, were due
to higher pod yield realized by thistreatment than to any
other nitrogen management practices applied to preceding
rice and also since groundnut crop was raised asresidual
crop, the cost of cultivation did not differ among the
treatments(Table 4).

Post harvest soil fertility status ( after groundnut) :
Thehighest post harvest (‘available nutrient statusin
soil after groundnut harvest) organic carbon, available
nitrogen and potassium content of soil were noticed with
the incorporation of fieldbean crop residues (C,) to
preceding rice, which were significantly superior to any
other crop residues incorporation. The available
phosphorus did not show any significant variation with
different crop residues incorporation treatments, even
though it was highest with incorporation of field been crop
residues, while the lowest post harvest organic carbon,
available nitrogen and potassium content of soil was
associ ated with incorporation of greengram crop residues
(C). The highest post harvest organic carbon content of
soil wasrecorded with the supply of 100 per cent nitrogen
through FYM (N,) to precedingrice, which was however,
comparable with supply of 50 per cent nitrogen each
throughfertilizer and FYM (N,) but significantly superior
to supply of 100 per cent nitrogen through fertilizer (N,)
and non-supply of nitrogen (N,) to preceding rice, which
were comparable with each other. Post harvest soil
available nitrogen and potassium were the highest with
supply of 100 per cent nitrogen through FY M to preceding
rice, which werefollowed by supply of 50 per cent nitrogen
each through fertilizer and FYM, 100 per cent nitrogen
through fertilizer and no N application, with significant

Internat. J. agric. Sci., 6 (1) Jan.-June, 2010

disparity with each other. The available phosphorus did
not show any significant variation with different nitrogen
management practices, even through it was highest with
supply of 100 per cent nitrogen through FY M, whilethe
lowest was recorded with supply of 100 per cent nitrogen
through fertilizer. Slow decomposition and mineralisation
of crop residues and farmyard manure added in large
quantitiesto preceding rice crop would have enriched the
organic carbon, available nitrogen, phosphorus and
potassium status of soil after the harvest of groundnut
(Table 5). These results are in agreement with those of
Buresh and De Datta (1991).

Based on the out come of the investigation, it could
be inferred that by raising a reasonably short duration
leguminous crop (either a pulse crop or vegetable crop
depending upon the farming situation) precedingto rice
and incorporation of the crop residues after picking the
economic yield and supply of 50 per cent recommended
dose of nitrogen each through fertilizer and FYM torice
followed by raising groundnut asresidual crop, to utilize
theresidual fertility wasfound the best integrated nitrogen
management package for rice-groundnut cropping system
to achieve higher growth, productivity and economic
returns of succeeding groundnut.
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