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Abstract : Field experimentswere conducted for two consecutive years (2003-04 and 2004-2005) at S.V. Agricultural collegefarm (ANGRAU),
Tirupati , Southern plateau and Hills zone of India on red sandy soils consisting Greengram was raised as residual crop during summer in a
sequence of maize sown in Kharif and sunflower sown in Rabi with the imposition of the treatments to the first two crops of the sequence.
Six different sources of nitrogen viz.,, farm yard manure, vermicompost, neem leaf, poultry manure, pig manure and fertilizer to supply
recommended dose of nitrogen on equalent nitrogen basis and one absolute control were applied to first two crops in the cropping system.
Various parameters of greengramwereinfluenced differently by varied manurial practicestried. However, during both theyears of investigation,
all the growth and yield attributes, yield (seed aswell as haulm), harvest index, gross returns, net returns and benefit-cost ratio of green gram
were at their best with the residual effect of poultry manure either with or without the use of Panchagavya. The uptake of nitrogen,
phosphorus and potassium by greengram crop and protein content of seed was significantly higher with the residual effect of various organic
sources either with or without the use of Panchagavya than with fertilizer either with or without the use of Panchagavya. The highest
phosphorus uptake of greengram was recorded with the residual effect of poultry manure either with or without the spray of Panchagavya,
while the potassium uptake was the highest with vermicompost either with or without the spray of Panchagavya. Gross returns, net returns
and benefit-cost ratio of greengram were significantly lesser with the residual effect of fertilizer than with any of the organic sourcestried. All
the growth and yield attributes, yield, nutrient uptake, harvest index, protein content of the seed and economic returns of greengram were at
their lowest with the residua effect of non-manuring through any source to either maize or sunflower, which were statistically similar to those
with foliar application of Panchagavya alone to the preceding two crops.
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INTRODUCTION a greater than those obtained with chemical farming . The
gravity of environmental degradation has drawn the attention
of the scientists and plannerstowardsfinding out ecologically
sound, viable and sustainable farm technologies, keeping in
view of the needs of the future generations. Most of the Indian
soils contain less than 0.5 per cent organic carbon. Unlessit
is raised to 0.9-1 per cent level, productivity of the soil can

Organic farming is not anew concept to Indian farmers,
becausethey have practiced it sincetimesimmemorial. Organic
farming system relies on crop rotation, crop residues, animal
manures, legumes, green manures, off- farm wastes and
biological pest control. Yields in organic farming are lower

than chemical farming during initial years of practice and it ot pe optimized (Veeresh,2002).Organic farming isknown to
takes afew yearsto stabilize the yields. However, inthelong g qt4in production and productivity by maintaining better

run, if properly followed ,yield with organic farmingwouldbe 5 fertility and microbial activity (Sunitaet al., 2004).In view
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of the resurgence of interest in alternative agriculturein recent
years, organic farming has been considered to be sound and
viable option in most of the countries. In light of the above,
investigations were taken up for two consecutive years, with
the objectives of studying the response of maize- sunflower
system to different organic manures and Panchagavya on
the productivity and quality and to trace out the carry over
effects any on succeeding crops. In the present study,
greengram crop was raised succeeding to maize- sunflower,
without imposing any treatments, with the aim to find out the
carry over effect of varied manurial practices adapted to
preceding maize and sunflower crops

MATERIALSAND METHODS

Field experiments were conducted for two consecutive
years(2003-04 and 2004 - 05) at S. V. Agricultural Collegefarm
(ANGRAU), Tirupati, Southern plateau and Hillszone of India
on red sandy soils. In these investigations, maize was grown
during late Kharif, sunflower during late Rabi followed by
greengram during summer as residual crop during both the
years. The experiment was laid out in a Randomized Block
Design, replicated thrice and the same lay out was followed
during the second year of study. There were fourteen
treatments comprising of six different sources of nitrogenviz.,
farm yard manure ,vermicompost , neem leaf, poultry manure,
pig manure and fertilizer to supply recommended dose of
nitrogen on equalent nitrogen basis and one treatment of no
manuring through any source . All the seven treatments were
tried with and without the foliar application of Panchagavya,
thus, making the total treatments to fourteen. The treatments
wereimposed to maize, sunflower cropsand greengram raised
asresidual crop without manuria application. LGG-460 was

thetest cultivarsof greengram. Panchagavya isamixture of cow
dung (1kg), cow urine (750 ml), cow milk (500 ml), cow curd (500ml)
and cow ghee (250ml). In addition to the five products from the
indigenous cow, sugarcane juice (750ml), tender coconut water
(750ml), pure honey (250ml) and ripe bananas (250g) were aso
added to accelerate the fermentation process.

Plant height from ground surface to top most growing
point was recorded from ten labeled plants of net plots at
flowering and expressed incm. LI-COR model L1-3000 portable
leaf area meter with the transparent belt conveyer (Model L1-
3050A) utilizing an electrical display was used for measuring
leaf area at flowering and leaf area index was calculated by
dividing the total leaf area with corresponding land area as
per theformula. Five plantswere uprooted from the destructive
sampling area at harvest and the plants devoid of roots were
sun dried and later oven dried at 60°C to a constant weight,
weighed and expressed in kg ha*. Total number of podsfrom
ten labeled plants in each of the net plot were counted,
averaged and expressed as number of pods plant 2. The number
of seeds pod? from 20 pods taken at random from each
treatment was counted, averaged and expressed as number of
seeds pod *.Five seed sampl es were drawn from net plot yield
of each treatment and weight of thousand seeds of each sample
wasrecorded, averaged and expressed as 1000 seed weight in
grams. Total seed yield obtained from two pickings from net
plot area was sun dried to 8 per cent moisture, weighed and
expressed as kg ha. The haulmsfrom each net plot areawere
sun dried to a constant weight, weighed and expressed in kg
ha'. Harvest index is the ratio of seed weight to the total
biological yield and isexpressed as percentage. Seed samples
were taken from each plot and analysed for total N by
microkjeldhal method. TheN content of the seed was multiplied
with 6.25 to arrive at the crude protein content and expressed

Table A : Biochemical properties of Panchagavya stock solution

Property

Composition value

M ethodology

Total N (mg kg ™) 380
Total P (mgkg ™) 258
Total K ((mg kg ™) 430
Total organic carbon (%) 0.85
Total sugar (ug mi™) 215
Reducing sugars (ug ml™) 88
Glucose (mg/dl) 75
Sodium (mg kg™?) 105
Calcium (mg kg™) 28

Y east (CFU/ml) 38X 10
Actinomycetes (CFU/Mml) 4X 10?
Lactic acid bacteria (CFU/mI) 26X10°
Zn(mgkg ™) 0.28
Fe(mgkg™) 0.87
Mn (mg kg %) 0.20
Cu(mgkg™ 0.17

Microkjeldhal — Humphries (1956)

Triple acid digestion (calorimetry) Jackson ( 1973)
Triple acid digestion (Flame Photometry) Jackson (1973)
Wet digestion Walkley & Black (1934)

Nelson Somogyi’s hydrolysis — somogyi (1952)

Glucose oxidase — Malick and Singh (1980)
Triple acid digestion (Flame Phaotometry) Jackson (1973)

Saborauds agar medium

Ken Knight’s medium Ken Knight and Muncie (1939)
MRS agar

DTPA extractant (AAS) Lindsay and Norvell (1978)

Internat. J. agric. Sci. | Jan., 2013]Vol. 9 [Issue 1 | 275-279 [ 276

Hind Agricultural Research and Training Institute




RESIDUAL EFFECT OF ORGANIC MANURES ON GROWTH, YIELD & ECONOMICS OF GREENGRAM IN MAIZE- SUNFLOWER-GREENGRAM SY STEM

in per cent. Phosphorus was estimated by cal orimetric method
using a Technicon autoanalyser and potassium by flame
photometry (Jackson, 1973). Theuptake of N, Pand K inkg
ha? at harvest was calculated by multiplying the nutritional
content with the respective dry matter production at harvest.
Economic parameterslike grossreturns, net returns and rupee
returned rupee? invested were worked out treatment — wise
taking prevailing market ratesfor different inputsand out puts.
Relative agronomic effectiveness of the treatments was
calculated using the formula given by Sharma et al.(2003).
Data were analyzed using ANOVA and the significance was
tested by Fisher’s least significance difference (p= 0.05) by
pooling two years data. The biochemical properties of
Panchagavya stock solution are given in Table A.

RESULTS AND DIsCcUSSION

The experimental findings obtained from the present
study have been discussed in following heads:

Growthyield attributesand yield :

The tallest plants with largest leaf area and highest dry
matter accrual, with the highest number of pods plant!and
number of seeds pod? aswell asthousand seed weight (Table
1), highest yield (seed as well as haulm), and highest harvest
index of greengram were produced with the residual effect of
poultry manure either with or without the spray of
Panchagavya applied to previous crops of maize and
sunflower. The next highest stature of all the above parameters
was recorded with pig manure with or without Panchagavya,
which was significantly higher than with the residua effect of

neem leaf manure with or without Panchagavya, which in turn
was dtatigtically superior to the residual effect of vermicompost
or farm yard manure with or without Panchagavya. Greengram
being a legume, it responds to the supply of phosphorus from
poultry manure, which was applied to the preceding crops
contained high quantity of P, which would haveleft considerable
quantity of Pinthesoil to be utilized by greengram, which might
have triggered the growth resulting in higher yield. Application
of recommended dose of fertilizer with or without Panchagavya
to preceding crops resulted in higher leve of all the parameters
than with the residual effect of non manuring to previous crops
with or without Panchagavya. All the above mentioned
parameters of greengram were at their lowest with the residual
effect of non-manuring to both the preceding crops. Thefindings
areinagreement withthat of Gorodonii et al. (1994) who reported
conspicuous residual effect of organic manures applied to
preceeding crops on succeeding greengram. Margina variations
inthe residual effects of organic manures applied to preceeding
crops on succeeding crop has been reported by Rao (2004).

Protein content and N uptake:

Residual effect of various organic manures either with
or without the spray of Panchagavya applied to previous
crops of maize and sunflower was comparable, in respect of
protein content of greengram seed and nitrogen uptake by
the crop, which were significantly higher than with the residual
effect of application of recommended dose of fertilizer with or
without Panchagavya, which were statistically superior to
those recorded with residual effect of non manuring to
previous crops with or without Panchagavya, which resulted
in the lowest protein content of the seed and nitrogen uptake

Tablel: Plant height, leaf areaindex, dry matter production at harvest of greengram asinfluenced by varied manurial practicesand
Panchagavya spray
Plant height at LAl at DMPH Number of pods Number of seeds 1000 seed

Treatments flowering (cm) flowering (kg ha’) plant™ pod™* weight (g)

2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005
T..No manure 228 26.4 114 1.23 2014 2085 7.0 72 52 55 19.4 21.8
T,. Panchagavya 235 27.2 122 1.32 2032 2102 7.2 75 5.6 58 20.8 225
Ts.RDF 26.2 335 145 1.56 2086 2175 12.8 13.0 8.2 9.0 24.2 25.6
T+RDF + panchagavya 26.8 34.0 147 158 2110 2192 13.0 131 8.6 9.2 24.6 26.0
Ts.Farm yard manure 29.5 36.8 171 1.82 2186 2304 138 14.0 9.4 9.8 26.2 275
TeFYM + panchagavya 30.2 37.2 173 184 2234 2336 14.0 14.0 9.4 9.8 26.2 27.8
T+.Vermicompost 30.8 375 173 1.84 2268 2368 14.2 14.2 9.6 10.0 26.4 28.0
Ts T7 + Panchagavya 315 38.0 1.78 1.86 2332 2382 14.4 14.2 9.6 10.0 26.6 28.0
ToNeem leaf manure 34.0 40.8 2.00 212 2532 2601 15.2 15.2 10.2 10.6 28.0 29.5
T10.To + Panchagavya 34.6 414 2.03 214 2564 2612 154 15.6 10.2 10.6 28.2 29.8
Ta-Poultry manure 40.4 47.6 251 2.65 2706 2792 17.2 17.6 11.2 12.0 313 328
T1. Ty + Panchagavya 411 479 254 2.69 2730 2808 17.3 17.7 114 121 316 33.2
T13Pig manure 37.2 44.4 225 2.38 2620 2685 16.2 16.5 10.6 113 29.6 31.2
T14T13 + Panchagavya 37.8 448 2.28 240 2644 2721 16.4 16.7 10.7 11.4 30.0 314
SEx 0.92 0.85 0.07 0.08 19.0 243 0.25 0.28 0.14 0.18 0.42 0.46
C.D. (P=0.05) 24 2.6 0.20 0.23 54 69 0.7 0.8 04 0.5 12 13
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by greengram crop (Table 2). The increased nitrogen uptake
due to application of organic manures might be due to
decreased losses of slowly released N during decomposition.

Phosphorusuptake:

Residual effect of poultry manure either with or without
the spray of Panchagavya applied to previous crops of maize
and sunflower was comparable, in respect of phosphorus
uptake of greengram, which was the highest (Table 2). The
next highest phosphorus uptake was recorded with pig manure

with or without Panchagavya, which was significantly higher
than with the residual effect of neem leaf manure with or
without Panchagavya, which in turn was statistically superior
to the residual effect of vermicompost or farm yard manure
with or without Panchagavya. Improvement in inherent
application of recommended dose of fertilizer with or without
Panchagavya to preceding crops resulted in higher
phosphorus uptake of greengram than with the residual effect
of non-manuring to previous crops with or without
Panchagavya . The higher uptake of with most of the organic

Table2 : Yield, harvest index, protein content(%) and N,P ,K uptake at harvest of greengram asinfluenced by varied manurial practicesand

Panchagavya spray
Seed yield Haulm yield Harvest Protein N uptake P uptake K uptake

Treatments (kg/ha) (kg/ha) index content(%) (kg/ha) (kg/ha) (kg/ha)

2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005
T..No manure 380 3% 954 992 18.87 1899 148 152 172 176 274 364 9.8 106
T. Panchagavya 392 412 972 1016 1929 1960 148 152 186 192 282 382 102 112
T2 RDF 442 462 1204 1268 2119 2124 165 166 318 338 368 48 138 146
T4 RDF + Panchagavya 454 476 1225 1294 21.52 2172 165 168 329 36 372 498 142 150
Ts Farm yard manure 502 526 1388 1456 22.96 2283 204 205 550 545 522 652 168 192
TeFYM + Panchagawya 526 542 1415 1485 23.55 2320 204 205 570 559 525 654 168 192
T.Vermicompost 546 568 1438 1518 24.07 2399 206 208 544 542 528 658 214 236
Te T7 + Panchagavya 568 584 1482 1532 2436 2452 206 208 560 550 528 658 218 241
ToNeem leaf manure 652 672 1586 1648 25.75 2584 206 208 540 536 778 702 165 190
T To + Panchagavya 665 684 1612 1685 2594 2619 210 214 552 548 780 708 166 190
Tau-Poultry manure 784 812 1954 2058 2897 2908 212 216 542 540 883 802 164 181
T12.T11 + panchagavya 792 824 1986 2092 2901 2934 212 218 558 548 890 810 164 186
T13Pig manure 724 742 1825 1872 2763 2764 210 214 546 545 830 752 190 212
T14.T13 + panchagavya 732 758 1852 1904 2769 278 212 216 564 552 832 75 194 216
SE+ 380 3% 954 992 1887 1899 148 152 155 141 017 015 063 067
C.D. (P=0.05 392 412 972 1016 1929 1960 148 152 44 40 048 042 18 19

Table 3: Economics and relative agronomic effectiveness of greengram as influenced by the residual effect of various manurial practices and

Panchagavya spray to preceding crops of maize and sunflower

Gross ret_lfrns Net rau_l;ns Benefit-cost ratio Relative _agronomic
Treatments (Rsha™) (Rsha”) effectiveness
2004 2005 2004 2005 2004 2005 2004 2005
T, TiNomanure 7600 7920 3800 4120 2.00 2.08 0 0
T, T, panchagavya 7840 8240 4040 4440 2.06 217 19 24
T; TsRDF 8840 9240 5040 5440 2.33 243 100 100
T4+  T.RDF+ panchagavya 9080 9520 5280 5720 2.39 251 119 121
Ts  TsFarmyard manure 10040 10520 6240 6720 2.64 277 197 197
Ts  TeFYM + Panchagavya 10520 10840 6720 7040 277 2.85 235 221
T, T+.Vermicompost 10920 11360 7120 7560 2.87 2.99 268 261
Ts T T, + Panchagavya 11360 11680 7560 7880 2.99 3.07 303 285
To  TeNeem leaf manure 13040 13440 9240 9640 343 354 439 418
T T Te + Panchagavya 13300 13680 9500 9880 3.50 3.60 460 436
Tu  Tu-Poultry manure 15680 16240 11880 12440 4.13 4.27 652 630
T, TiwTu + Panchagavya 15840 16480 12040 12680 4.17 4.34 665 648
Tz TizPigmanure 14480 14840 10680 11040 381 391 555 524
T TiaTi3 + Panchagavya 14640 15160 10840 11360 3.85 3.99 568 548
SE+ 276.1 283.8 229.6 244.7 0.049 0.053 - -
C.D. (P=0.05 784 806 652 695 0.14 0.15 - -
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manures may be attributed to solubility action of organic acids
produced during the decomposition of organic materials on
native and applied phosphorus. Thisisin conformity with the
other workers those also elucidated the solubility action of
the organic acids to enable higher nutrient uptake.

Potassium uptake:

Residual effect of vermicompost either with or without
the spray of Panchagavya applied to previous crops of maize
and sunflower was comparabl e, in respect of potassium uptake
of greengram, which wasthe highest (Table 2). The next higher
potassium uptake was recorded with pig manure with or
without Panchagavya, which was significantly higher than
withtheresidual effect of farmyard manure or neem|eaf manure
or poultry manure with or without Panchagavya, but
comparable among them. Application of recommended dose
of fertilizer with or without Panchagavya to preceding crops
resulted in higher potassium uptake than with the residual
effect of non-manuring to previous crops with or without
Panchagavya, The lowest uptake of phosphorus and
potassium by greengram crop at different crop growth stages
was registered with the residua effect of non-manuring to
both the preceding crops. The findings are in corroboration
with that of Rao and Murthy (2009).

Economicsand relativeagronomic effectiveness:

The highest gross and net returns as well as benefit-
cost ratio from greengram crop were realized with poultry
manure along with Panchagavya spray, which were however,
comparablewith poultry manure alone and significantly higher
than with pig manure either with or without Panchagavya,
which were superior to neem leaf manure with or without
Panchagavya , which in turn were significantly higher than
with vermicompost or farm yard manure with or without the
use of Panchagavya (Table 3). Supply of nitrogen through
fertilizer either with or without Panchagavya resulted in
sgnificantly lower economic returns than with all the organic
sourcestried either with or without the use of panchagavya, but
significantly higher than with no manuring with or without
panchagavya spray. The lowest gross and net returns aswell as
benefit-cost ratio from greengram crop were redlized with the
residual effect of non-manuring to both the preceding crops.
Similar results of higher returns obtained with greengram as a
result of residual effect of organic manures applied to preceding
crop than chemical fertilization has been reported by Rao and
Murthy (2009). Rdlative agronomic effectiveness of the greengram
also highest in poultry manure along with panchagavya spray
followed by poultry manure alone and pig manure along with
panchagavya spray during both the years.

Application of recommended dose of fertilizer to both the
preceding crops could not extend any carry over effect on

greengram, ascould be noticed from theall the above mentioned
parameters of greengram, which were significantly lesser than
with any of the five organic manures applied to two preceding
crops. All the other four organic manureshaveresulted in nearly
equal performance of greengram, but significantly superior to
fertilizer, indicating that fertilizers can not leave behind residual
nutrients to be used by the succeeding crop as compared to
organic manures. The results of the present investigation are in
agreement with those of Gorodonii et al. (1999) .
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