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Abstract : The experiment was conducted during pre-Kharif season of 2012 and 2013 at the Instructional Farm of Uttar Banga
Krishi Viswavidyalaya, Pundibari, Cooch Behar on sandy loam soils under sub-tropical par-humid to tropical humid climate of
terai region of West Bengal, to compare the performance of buckwheat (Fagopyrum esculentum Moench) under different
sources of organic and inorganic nutrients. Thefield experiment waslaid out in RBD (Randomized Block Design) with fourteen
treatments and three replications. Treatments comprised of T, = Control, T,= RDF (40:20:20), T,= Vermicompost @ 2.5t ha*, T,
=Vermicompost @ 5tha’, T,=Mustard cake @ 2.5t ha', T .= Mustard cake @5t ha', T, = Poultry manure @ 2.5t ha', T,= Poultry
manure @ 5tha', T,=FY.M @8tha', T, ;= RDF+FYM @ 4 tha", T, = Vermicompost @ 2.5t ha'+ mustard cake @ 2.5t
ha', T ,=Vermicompost @ 2.5t ha*+ mustard cake @ 5t ha*, T ,=Vermicompost @ 25tha'+ FY.M @4thatand T ,=
Vermicompost @ 2.5t ha'+ mustard cake @ 2.5t ha'+ poultry manure @ 2.5t ha'+ FY.M @4t ha'. Poled datareveal ed that seed
yield of buck wheat were increased by 5.2 and 12.8 quintal ha through combine application of vermicompost @ 2.5t ha' +
mustard cake @ 2.5t ha+ poultry manure @ 2.5t ha'+ F.Y.M @ 4t hatover 100 % RDF and control. Combined application of
vermicompost @ 2.5t ha' + mustard cake @ 2.5t ha* + poultry manure @ 2.5t ha'+ F.Y.M @4t ha* (T ,) recorded significantly
higher percentage of starch (72.1 and 72.1) and protein (14.2 and 14.4) during 2012 and 2013, respectively which wasfollowed by
combined application of vermicompost @ 2.5t ha*+ mustard cake @ 5t ha* (T ,) and poultry manure @ 5t ha* (T,). The highest
benefit: cost (2.96) wasnoticed in T, (Poultry manure @ 5t ha™) followed by T, (2.83).
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INTRODUCTION the soil, water resources and quality of the food. At this
juncture, a keen awareness has sprung on the adoption
of “organic farming” as a remedy to cure the ills of
modern chemical agriculture (Kunnal, 1997). It isvery

Heavy use of chemicals in agriculture has
weakened the ecological base in addition to degrading
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much essential to develop a strong workable and
compatible package of nutrient management through
organic resources for various crops based on scientific
facts, local conditionsand economic viability (Kannaiyan,
2000). Organic manures have carry over effect on
succeeding crops. Theresponses of the succeeding crops
in a cropping system are influenced greatly by the
preceding crops and the inputs applied therein. The
organic manure provides the required nutrition to the
plants and reduces the environmental pollution. The
organic manure provides the required nutrition to the
plants and reducesthe environmental pollution. Increase
themicrobid activity, anion and cation exchange capecity,
organic matter and carbon content of the soil. Organic
manure also improvestheyield of cropsaswell asquality
of the products. Organic products of various crops are
acceptable in the foreign market because consumers of
theforeign countriesare preferring products from organic
farming, suitable for experiment entitled “composition of
organic and inorganic sources of nutrients on
performance of buckwheat (Fagopyrum esculentum
Moench)”. Buckwheat is an ancient Asian crop now
widely grown around the world. Even though it is an
underutilized crop, it remainsimportant for food security
in the temperate and hilly regions of countries in East
Asia, East Europe and the Himalayan region (Arora,
1995). The crop is not a cereal, but the seeds (strictly
achenes) are usually classified among the cereal grains
because of their similar usage. The grain is generally
used as human food and as animal or poultry feed, with
the dehulled goats being cooked as porridge and the flour
used in the preparation of pancakes, biscuits, noodles,
cereals, etc. Keeping the above facts in mind, present
experiment has been conducted to see the, effect of
organic and inorganic sources of plant nutrients on
performance of buckwheat.

MATERIAL AND METHODS

The experiment was conducted during the years of
2012 and 2013 at the Instructional Farm of Uttar Banga
Krishi Viswavidyaaya, Pundibari, Cooch Behar, during
the early pre-Kharif seasons of 2012 and 2013. Cooch
Behar is situated in the terai agro climatic zone at
26°19°86" N latitude and 89°23°53" E longitude and at
an elevation of 43 meters above mean sea level. The
soil of the experimental site was sandy |oam having pH
5.5, organic carbon 0.64 per cent, available nitrogen
107.59 kg hat, available phosphorus 15.36 kg ha! and

available potassium 71.78 kg ha. Thefield experiment
was laid out in RBD (Randomized Block Design) with
three replications. Buckwheat variety VL-7 @ 40 kg
ha was sown in line by opening furrow with the hel p of
hand tine and ropes on 19" January and 21% January
2012 and 2013, respectively. Seedsweredropped by hand
accordingly in the spacing the 30 x 7-10 cm.

The experiment waslaid out in Randomized Block
Designwith threereplications having 14 treatmentsviz.,
T, = Control, T,= RDF (40:20:20), T,,= Vermicompost
@25that, T,=Vermicompost @5t ha', T,=Mustard
cake @ 2.5t ha', T .= Mustard cake @5 t ha', T, =
Poultry manure @ 2.5 t ha*, T,= Poultry manure @5t
ha', T,=FYM @8t ha', T =RDF+FYM @ 4t
ha', T, = Vermicompost @ 2.5t ha'+ mustard cake @
25t hat', T ,= Vermicompost @ 2.5 t ha'+ mustard
cake @ 5t hat, T .= Vermicompost @ 2.5t ha'+
FYM @4tha'and T ,=Vermicompost @ 2.5t ha' +
mustard cake @ 2.5t ha'+ poultry manure @ 2.5 t
hal+ FY.M @ 4 t ha™.

All the organics (well decomposed) were
incorporated 20 days before sowing of buckwheat. Field
preparation was done by tractor followed by power tiller
3-4 times. There after individual plot of equal size (20
m2?) were prepared and separated by bunds. The plots
were leveled using a wooden plank. A pre-sowing
irrigation was given to have the finetilth with optimum
moisture condition for even germination of seeds. Two
hand weeding were given 1% at 25 DAS and 2™ at 35
DAS. Harvesting was done on 25" April and 26" April,
2012 and 2013, respectively, when most of the clusters
aredried. All the agronomic practiceswere followed as
per need of the crop. Data on plant height, leaf area
index were recorded from 10 randomly selected plants
from each plot a 20, 40, 60 DAS and at harvest. Data
onyield attributes were recorded after harvesting of the
crop from each plot. Nutrients uptake was calculated
after harvesting of the crop by multiplying nutrient content
and dry matter. Protein percentage was estimated by
Lowry’s method (Lowry et al., 1951) and starch content
was measured anthrone method as described by Hedge
and Hofreiter (1962). A standard statistical method was
used for comparing the treatment mean. Economicswas
calculated with the prevailing market price.

RESULTS AND DISCUSSION

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

Effect of treatments on plant height and leaf area
index of buckwheat :

Plant height and leaf area was measured on four
occasions starting from 20 DAS (days after sowing) till
at harvest. The dates of observations were recorded at
20, 40, 60 days after sowing and at harvest.

Plant height was significantly influenced by the
nutrient management treatments at all the dates of
observations during both the years of experimentation.
It has been seen from the data that the plant height of
buckwheat was increasing with increasing rate upto 60
DAS and then it was increasing with decreasing rate
irrespective of the treatments. Pool ed data reveal ed that
tallest plant was recorded under combined application
of vermicompost @ 2.5t ha'+ mustard cake @ 2.5t
ha'+ poultry manure @ 2.5t hal+ FEY.M @ 4t hat
(T,,) followed by combined applicationof vermicompost
@ 2.5t ha' + mustard cake @ 5t ha'(T_,) and it was
statistically at par with singleapplication of poultry manure
@ 5tha (Ty) inall the dates of recording observation.
At harvest, lowest plant height of 65.9 cm was observed
inunfertilized control (T,) plot while highest plant height

of 89.1cm was observed in combined application of
vermicompost @ 2.5 t ha'+ mustard cake @ 2.5t hat
+ poultry manure @ 2.5t ha'+ FY.M @ 4 t ha'(T ).
Assoil of terai regionissandy loamwith light textured,
prevailing with high rainfall, causes leaching down of
nutrients, that’s why combined application of all the
organic manureswas added intreatment T_,. The higher
plant height might be due to synchronous and steady
release of plant nutrient throughout the growth period.
These results are in conformity with the finding of
Inamullah et al. (2012).

The data (Table 1) revealed that leaf area index
was low at the early stages of crop growth and went on
increasing with the increasing rate till 60" DAS (day
after sowing) whenit reached at its peak and thereafter,
declined towards maturity of the crop, irrespective of
treatments applied. This was due to the emergence and
enlargement of new branches and leaves during
vegetative growth stages of buckwheat which not only
stopped at the reproductive stage, but it decreased
gradually with the senescence of leaf. Highest leaf area
index at 60 DAS was recorded to be 4.46 under the
combined application of vermicompost @ 2.5t ha' +
mustard cake @ 2.5t ha’+ poultry manure @2.5 t ha*

Table 1: Effect of treatments on plant height and leaf area index at different growth stages of buck wheat (pooled data over 2 years)

Treatments Plant height (cm) Leaf areaindex (LAI)
20DAS 40 DAS 60 DAS At harvest 20 DAS 40 DAS 60 DAS At harvest

T1 16.2 56.8 63.7 65.9 0.17 1.26 2.34 1.53
T, 228 62.9 69.3 713 0.22 1.70 271 213
Ts 184 58.2 65.4 67.7 0.20 135 2.39 157
Ta 279 66.2 70.2 73.7 0.26 1.73 32 2.26
Ts 20.8 61.4 69.4 69.9 0.23 1.66 2.67 2.20
Ts 34.9 69.5 79.4 80.9 0.27 1.75 3.67 2.29
T, 19.8 60.2 66.2 69.0 0.22 159 251 2.08
Ts 36.3 715 82.3 84.9 0.29 1.79 414 2.78
To 253 64.3 69.3 72.5 0.24 1.72 2.83 2.68
T 30.7 67.0 74.4 76.4 0.27 1.73 3.27 2.60
Tu 35.9 70.6 80.4 82.8 0.28 177 3.88 2.80
T 36.7 72.8 854 87.7 0.31 1.80 415 2.86
Tas 338 68.9 75.2 .7 0.27 174 357 2.74
Taa 371 74.3 86.6 89.1 0.32 1.83 4.46 2.88
SE+ 2.28 2.10 3.27 2.79 0.013 0.066 0.193 0.108
C.D. (P=0.05) 6.66 6.15 9.57 8.16 NS 0.191 0.564 0.317

T1 = Control, T,= RDF (40:20:20), T5= Vermicompost @ 2.5t ha®, T,= Vermicompost @ 5t ha', Ts=Mustard cake @ 2.5t ha’,

Te= Mustard cake @5 t ha*, T7= Poultry manure @ 2.5 t ha, Tg= Poultry manure @ 5t ha', To=F.Y.M @ 8t ha', Ty,= RDF+FYM @ 4t ha?,
T1= Vermicompost @ 2.5t ha' + Mustard cake @ 2.5t ha®, T1,= Vermicompost @ 2.5 t ha™ + Mustard cake @ 5t ha™,

T1= Vermicompost @ 2.5t ha'+ F.Y.M @ 4 t ha’ and Ty, = Vermicompost @ 2.5t ha + Mustard cake @ 2.5t ha* + Poultry manure @ 2.5t ha +

FYM @4tha’ NS= Non-significant

Internat. J. agric. Sci. | June, 2017 | Vol. 13 | Issue 2 |215-22 l[! Hind Agricultural Research and Training Institute




DEBASIS MAHATA, PARTHA SARATHI PATRA AND ASHIM CHANDRA SINHA

+FYM @ 4t ha'(T,) followed by combined
application of vermicompost @ 2.5t ha'+ mustard cake
@ 5t ha' (4.15). Unfertilized control (T,) recorded
significantly lower values leaf areain al the dates of
taking observation Inamullah et al. (2012) also reported
similar observations.

Effect on yield attributes and seed yield :

The datapertaining to yield attributes viz., number
of cluster plant?, -number of seed cluster?, test weight,
seed yield and stem yield are represented in Table 2.
Combined application of vermicompost @ 2.5t ha'+
mustard cake @ 2.5t ha'+ poultry manure @ 2.5 t
ha'+ FY.M @ 4 t ha'(T,,) recorded significantly
highest number of cluster plant®(8.75 and 8.82) and seed
cluster?! (19.5 and 20.1), higher values of test weight
(26.3and 26.9 g), seedyield (16.5and 17.7 quintal ha?)
and stemyield (28.3and 29.7 quintal ha ) of buck wheat
during both the year of experimentation, followed by the
combined application of vermicompost @ 2.5t ha' +
mustard cake @ 5t ha' (T _,). Poled data revealed that
seed yield of buck wheat were increased by 5.2 and
12.8 quintal ha?! through combine application of
vermicompost @ 2.5 t ha'+ mustard cake @ 2.5t ha'

+ poultry manure @ 25t ha'+ FY.M @ 4 t ha' over
100 per cent RDF and control, respectively. The higher
yield attributes and seed yield of buckwheat due to
different organic sources could be ascribed to the overall
improvement in crop growth, vigour, production and
translocation of sufficient photosynthate. The results
corroborates the experimental findings of Dietrych et
al. (2008) and Inamullah et al. (2012). Unfertilized
control (T,) plot recorded significantly lowest values of
al theyield attributes and finally produced lowest seed
yield of buck wheat during both the year of
experimentation. Pooled analysisal so showed thesimilar
trend astheindividual years. Among the soleapplication
of organic manures, poultry manure @ 5t hat (14.6
quintal hat) proved superiority in producing seed yield
of buck wheat followed by mustard cake @5t ha' (14.1
quintal ha?), vermicompost @5t ha! (12.9 quintal ha?)
and FYM @ 8t ha' (12.2) over 100 per cent chemically
fertilized plot, simply due to addition of more organic
matter and nutrients, while lower doses of all these
organicsrecorded lower pod yield.

It would further be seen from the Table 2 that the
yield attributes and seed yield was higher in second year
of experimentation irrespective of treatments except

Table 2: Effect of treatmentson yield attributesand seed yield of buckwheat

Treatments No. of cluster plant®  No. of seedscluster*  Test weight (g) Seedyield (qha®) Stemyield (qha®) Harvest index (%)
2012 2013 Pooled 2012 2013 Pooled 2012 2013 Pooled 2012 2013 Pooled 2012 2013 Pooled 2012 2013 Pooled
T1 2.71 3.13 292 630 720 670 203 214 208 370 480 430 120 141 131 233 253 243
T2 4.13 4.31 4.22 119 123 121 226 229 227 114 124 119 259 272 266 309 312 308
Ts 3.25 3.55 340 940 950 940 222 226 224 100 111 106 254 268 261 282 293 287
Ty 5.26 551 5.39 131 135 133 229 233 231 124 133 129 263 272 267 320 328 324
Ts 3.81 4.23 402 115 121 118 225 228 226 113 123 118 26.0 270 265 30.2 312 30.7
Te 6.25 6.51 6.38 144 152 148 238 244 241 135 147 141 284 279 281 321 345 334
Tz 3.67 391 3.79 105 109 107 223 228 226 112 122 117 259 269 264 301 311 306
Ts 743 7.82 7.63 165 169 167 243 251 247 141 152 146 279 283 281 333 349 342
To 441 4.81 461 123 126 125 228 231 229 117 126 122 257 276 266 311 313 312
T 5.33 5.64 5.49 136 143 139 232 238 235 127 139 133 270 279 275 320 331 326
Tu 6.65 6.83 6.74 153 164 158 242 246 244 139 148 143 282 279 280 321 348 337
T2 7.81 8.25 8.20 174 176 175 251 253 252 146 158 152 281 290 286 341 352 347
Tis 5.62 5.86 574 143 152 147 233 241 237 131 142 136 276 278 277 321 337 329
Tia 8.75 8.82 8.79 195 201 198 263 269 266 165 177 171 283 297 290 368 373 37.0
SEt 0465 0513 0468 092 101 111 153 145 149 782 971 865 829 992 837 094 094 094
C.D.(P=0.05) 1360 1500 1367 269 296 276 NS NS NS 2287 2837 25.30 24.2229.01 2446 275 275 274

T, = Control, T,= RDF (40 20:20), Ts= Vermicompost @ 2.5t ha’, T,=
Te= Mustard cake @5t ha*, T7= Poultry manure @ 2.5t ha®, Tg=
T = Vermicompost @ 2.5t ha' + Mustard cake @ 25that, Ty,=
T13= Vermicompost @ 2.5t ha'+ F.Y.M @ 4t ha’ and Ty4=
FYM @4tha' NS= Non-significant

Vermicompost @ 5t ha, Ts=
Poultry manure @ 5t ha® Tg
Vermicompost @ 2.5t ha + Mustard cake @ 5t ha*,

Vermicompost @ 2.5t ha'+ Mustard cake @ 2.5t ha’+ Poultry manure @ 2.5t ha'+

Mustardcake@25tha
FY M @ 8t ha?, Tlo—RDF+FYM @4tha?,
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control plot might be due to higher availability of plant

nutrients.

Effect on quality of buck wheat and nutrient uptake:
The starch and protein content of buckwheat was

influenced significantly by the organic sources of
nutrients (Table 3). Polled data revealed that starch
content of buck wheat varied from 53.7 to 72.1 per cent
while protein content was varied from 11.0 to 14.3 per
cent. Combined application of vermicompost @ 2.5 t

Table 3: Effect of treatments on starch and protein content and NPK uptake of buckwheat

Starch Protein Nitrogen uptake Phosphorus uptake Potassium uptake
Treatments (%) (%) (kg ha') (kg ha'%) (kg ha'%)
2012 2013 Pooled 2012 2013 Pooled 2012 2013 Pooled 2012 2013 Pooled 2012 2013  Pooled

T, 543 53.0 53.7 110 115 11.0 16.6 20.2 184 6.70  9.00 7.80 37.7 39.8 38.7
T, 66.5 67.3 66.9 128 126 12.7 64.9 76.9 70.9 222 247 234 47.7 48.8 48.2
Ts 649 641 64.5 126 120 12.3 55.9 68.5 62.2 205 234 220 745 76.3 75.4
Ta 671 674 67.3 131 132 131 78.4 88.8 83.6 218 238 22.8 76.7 83.3 80.0
Ts 66.3 66.9 66.6 126 126 12.6 91.3 1019 96.6 210 225 21.8 57.0 59.3 58.1
Ts 69.0 69.6 69.3 132 133 132 1084 79.2 93.8 275 289 28.2 63.5 65.4 64.4
T7 66.2 66.4 66.3 126 123 125 819 100.0 91.0 258 280 26.9 78.9 84.6 81.8
Ts 70.0 699 70.0 135 137 13.6 100.3 1127 1065 273 292 28.3 719 77.2 74.5
To 66.7 674 67.0 130 130 130 64.8 82.0 734 226 247 237 67.1 69.7 68.4
T1o 672 675 67.3 131 132 13.2 86.2 99.3 92.7 249 265 25.7 59.3 64.5 61.9
T 69.6 69.6 69.6 135 134 134 1000 1093 1046 26,6 278 272 77.0 84.0 80.5
T2 71.2 702 70.7 136 140 13.8 1214 1337 1276 266 289 27.7 89.0 78.3 83.6
Tis 68.3 69.3 68.8 132 133 13.2 78.7 91.2 84.9 241 253 247 67.9 74.3 711
T 721 721 72.1 142 144 14.3 1236 1340 1288 325 356 34.0 82.6 85.5 84.0
SE+ 143 162 0.96 038 053 0.31 2.15 2.64 1.96 126 1.07 0.95 2.22 2.28 154
C.D.(P=0.05) 417 474 2.80 112 155 0.90 6.27 7.72 574 368 313 2.78 6.49 6.65 4.49

T, = Control, T,= RDF (40:20:20), T5= Vermicompost @ 2.5t ha®, T,= Vermicompost @ 5t ha, Ts=Mustard cake @ 2.5t ha’,

Te= Mustard cake @5t ha?, T, = Poultry manure @ 2.5t ha®, Tg= Poultry manure @ 5t ha™, To=F.Y.M @ 8t ha®, Ti= RDF +FYM @ 4t ha,
T1 = Vermicompost @ 2.5t ha'+ Mustard cake @ 2.5t ha®, Ti,= Vermicompost @ 2.5 t ha' + Mustard cake @ 5t ha”,

T1= Vermicompost @ 2.5t ha'+ F.Y.M @ 4t ha’ and Ty, = Vermicompost @ 2.5 t ha' + Mustard cake @ 2.5t ha’ + Poultry manure @ 2.5t ha +

FY.M @4that

Table 4: Effect of treatments on economics of buckwheat

Cost of cultivation

Cost of

Total cost of Grossreturn Net return

Treatments (Rs) treatment (Rs)  treatment (Rs) 119 (Rs./ha) (Rsha)  BC
T, = Contral 13436.00 0.00 13436 430 21250 7814 058
T, = RDF (Buckwheat=40:20:20) 13436.00 2044.00 15480 119 50250 43770 283
T4 = Vermi compost (25 tha) 13436.00 10000.00 23436 106 52750 20814 125
T,= Vermi compost (5.0 thha,) 13436.00 20000.00 33436 129 64250 0814 092
Ts = Mustard cake (2.5 t/ha.) 13436.00 20000.00 33436 118 59000 5564 0.76
Te = Mustard cake (5.0 t/ha.) 13436.00 40000.00 53436 141 70500 17064 032
T, = Poultry manure (2.5 tha) 13436.00 2500.00 15936 117 58500 42564 267
Ty = Poultry manure (5.0 tha) 13436.00 5000.00 18436 146 73000 54564 296
To=F.Y.M (80t/ha) 13436.00 8000.00 21436 122 60750 30314 183
T10= RDF +FYM (4.0 tha) 13436.00 6044.00 19480 133 66500 47020 241
Ty=[Ts+Te 13436.00 30000.00 43436 143 71500 28064 065
Tio=[Ts+Te) 13436.00 50000.00 63436 152 76000 12564 020
Tiw=[Ts+ (FY.M. 4Uha) 13436.00 14000.00 27436 136 68000 40564 148
Tia= (Tos Toe Tre EY.M. 4 thha) 13436.00 36500.00 49936 171 85500 3564 071
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ha®+ mustard cake @ 2.5t ha'+ poultry manure @ 2.5
tha'+ FY.M @ 4t ha'(T,,) recorded significantly
higher percentage of starch (72.1 and 72.1) and protein
(14.2 and 14.4) during 2012 and 2013, respectively which
wasfollowed by combined application of vermicompost
@ 2.5t ha'+ mustard cake @ 5t ha*(T,) and poultry
manure @ 5t ha* (T,). Unfertilized control (T,) recorded
the lowest starch (54.3 and 53%) and protein content
(11 and 11.5%) during both the years of experimentation.
Similar results were also recorded by Popovic et al.
(2013); Chai et al. (1989); Constantinescupop et al.
(2011) and Eggum (1980). It was noticed that all
organically treated plots proved superiority in terms of
quality of buck wheat than chemically treated plot.

Organic sourcesof nutrientssignificantly influenced
the nutrients uptake by buck wheat during both theyears
of experimentation (Table 3). Combined application of
vermicompost @ 2.5 t ha' + mustard cake @ 2.5t
ha'+ poultry manure @ 2.5t hat+FEY.M @ 4 t hat
(T,,) recorded maximum uptake of nitrogen (123.6 and
134.0 kg hat), phosphorus (32.5 and 35.6 kg ha?) and
potassium (82.6 and 85.5 kg ha') followed by
vermicompost @ 2.5t ha'+ mustard cake @ 5 t ha'
and poultry manure @ 5t ha™ (T,) during both years of
experimentation. Increased nutrients uptake might bedue
to consistent supply of nutrients and reduced nutrients
loss during the process of decomposition of organic
manure. Thiswas due to the increased growth, nutrient
influx and photosynthetic rate which resulted in more
absorption and transl ocation of these nutrientsto the seed
and stem. The result of the present investigation is in
conformity with the findings of Singh et al. (1996) and
Mohamed et al. (2007). Thelowest nutrients uptake was
recorded under unfertilized control (T ).

Economics of buck wheat cultivation :

The dataon economicsof buck whesat inrelation to
organic manures and chemical fertilizers have been
presented in (Table 4). The analysis on economics
revealed that maximum gross return of Rs. 85500 ha*
were obtained with combined application (VC @ 2.5t
ha'+ MC @ 2.5t ha'+ PM@ 2.5t ha't FYM @ 4.0t
ha') i.e. T , closely followed by Rs. 76000 ha* withVC
@ 25t ha'+ MC @ 5.0t ha' i.e. T ,. Higher gross
return wassimply dueto higher yield. Theresultsshowed
that all the organic treatments recorded higher gross
returns as compared to chemically treated and control
plots. Among all treatments T, (Poultry manure @ 5t

ha?) registered the maximum net return to the tune of
Rs. 54564 ha, respectively in both the year. This was
followed by T, (Rs. 47020 ha'). The net returns were
lessinfirst year of experiment ascompared to the second
year simply due to lesser yield. Among the organic
manures vermicompost recorded comparatively lower
net returnsin both the years might be due to higher unit
price. The highest benefit: cost (2.96) wasnoticed in T,
(Poultry manure @ 5t ha') followed by T, (2.83). This
was owing to theless cost incurred by these treatments.
However, lowest benefit: cost (0.20) was obtained from
T,(VC@25t/ha + (MC @ 5.0 t/ha)) during both the
years. Though all the organically treated plotsrecorded
higher yield and grossreturn than chemically treated pl ot
but dueto their higher treatment cost, 100 per cent RDF
fetched higher benefit: cost ratio than the organic
treatments. The results corroborate with the earlier
findings of Panwar and Munda (2007).
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