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( ABSTRACT

The declining rate of productivity and environmental sustainability is forcing growers to use organic manures as a source of nutrient
supplements in linseed farming. The present investigation was conducted during Rabi season of 2021-22, 2022-23 and 2023-24 at
AICRP on Linseed and Mustard, college of Agriculture, Nagpur, Dr. PDKV, Akola to evaluate the productivity and economics of linseed
influenced by different organic manures and liquid organic manures. In Linseed organic production systems, major challenges like
crop-weed competition, nitrogen stress at critical growth stages due to slow mineralization of organic manures, pest infestation
impede to the optimal yield of linseed. The experiment was laid out in Randomized Block Design (RBD) consisting of ten treatments
and three replications. The results of pooled data of three years indicated that application of FYM to supply 33% RDN + Neem cake to
supply 33% RDN followed by foliar spray of vermiwash (10%) at branching, flowering and capsule development stage recorded
significantly higher linseed seed yield, gross monetary returns, net monetary returns and benefit-cost ratio. The combined
application of FYM to supply 33% RDN + Neem cake to supply 33% RDN followed by foliar spray of vermiwash (10%) at branching,
flowering and capsule development stage also registered 7.70% and 16.12% higher seed yield of linseed than the application of FYM
tosupply 33% RDN + Neem cake to supply 33% RDN followed by foliar spray of cow urine (2.5%) at branching, flowering and capsule
development stage and combine application of FYM to supply 33% RDN and Neem cake to supply 33% RDN without foliar spray of
liquid organic manures. The combine application of organic manures and foliar spray of liquid organic manures was reflected as an
economically viable practice as evidenced from higher yields and monetary benefits.

Keywords: linseed, organic manures, liquid organic manures, vermiwash, cow urine, neem cake, seed yield, gross monetary returns,
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Introduction

Linseed (Linum usitatissimum) is one of the oldest oilseed crops,
grown across the world with an intention of obtaining grain,
fiber, oil and animal feed additives. It has the maximum amount
of omega-3 fatty acids and linolenic acid, which helps to reduce
the risk of heart disease, arthritis and inflammatory bowel
disease. Itis alsorich in a class of phytoestrogen which is known
as lignans, which gives protection and against a certain form of
cancer due to estrogenic and anti-estrogenic activity in the body
due to it linseed appeared as a healthy meal. Canada is the
leading producer and exporter of flax (~23%) followed by
Kazakhstan and Russia. India, the second-largest linseed
producer after Canada, accounting for 21.21% of the total
planted area [23]. India largest linseed cultivator in terms of
acreage and third in terms of production in world's. In India
linseed occupies an area of 1.7 lakh ha with a production and
productivity of about 1 lakh tonnes and 574 kg/ha, which is 952
kg/hain the world, it reflect that productivity of linseed lower in
India as compared world respectively. During the
quinquennium (2016-21), although linseed area has declined,
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the productivity has substantially increased from 574 kg/ha to
644 kg/ha and the growth is positive. This is due to the release of
improved high-yielding varieties and matching agro-production
and protection technologies [1].

In a sustainable agricultural system a major issue will be the
management of soil organic matter and the rational use of
organic inputs. Food availability can be increased under organic
agriculture by integration of inputs rather than the individual
approach as it makes strenuous to meet food demand due to the
amount of nutrient present per unit of organic manuresinlessin
compared to the inorganic fertilizers. The crop productivity was
enhanced when the nutrient supply was continuous in form of
manure incorporation followed by foliar spray [24]. A combined
applications of manures and liquid organic manures is superior
over the application of single organic manures as a nutrient
source. Given the critical importance for enhancing resource use
efficiency N in organic nutrient sources by combining the
application of FYM and neem cake in reduce quantity not only
the nutrient supplies the soil with nitrogen that is readily
available for along time but also neem seed cake act as nitrogen
inhibitor unique chemical features that suggest its potential for
nutrient supply for crop growth minimizing. Besides this, foliar
application of liquid organic manures viz., vermiwash and cow
urine at different crop growth stages causes a striking effect on
plant growth to boost the yield levels. For strategic nutrient
management under organic linseed, innovative organic
management practices i.e. use of diverse organic nutrient
sources including organic manures in reduced quantity and
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foliar application of liquid organic manures (vermiwash and
cow urine) at different crop growth stages helps to fulfill the
nutritional needs of the linseed. Hence this study was proposed
to find the optimal nutrient management practices in organic
linseed for enhancing resource use efficiency by utilizing
various organic nutrientsources.

Materialsand Methods

The present experiment was carried out during Rabi season of
2021-22, 2022-23 and 2023-24 at All India Coordinated
Research Coordinated Project on Linseed, college of Agriculture,
Nagpur, Dr. PDKV, Akola. The experiment was laid out in
Randomized Block Design consisting of ten treatments with
which are replicated thrice.

The linseed variety PKV NL-260 was sown at a spacing 30 cm X
05 cm. The recommended dose of NPK for linseed is 60:30:00
kg/ha. Dose of P will be compensated by using Phosphate Rich
Organic Manure (PROM). Plant protection measures viz.
Trichoderma sp., yellow sticky trap and neem seed kernel extract
0.03% used for management of diseases and pest at different
growth stages of linseed as an when it required. Considering
that organic manure is a slow process in terms of soil fertility,
long-term application may have a better effect on the seed yield
and income of linseed and on improvements to soil
environments. Hence, this experiment was designed to enhance
resource use efficiency in organic linseed production by
integrating the slow-releasing and fast mineralizing organic
manures to meet out nutrient demand at different growth
stages oflinseed.

Sr. No. Treatments
T1 FYM to supply 33% RDN
T2 Neem cake to supply 33% RDN
Ts FYM to supply 33% RDN + Neem cake to supply 33% RDN
Ts FYM to supply 33% RDN + foliar spray of vermiwash (10%) at branching, flowering and capsule development stage
Ts Neem cake to supply 33% RDN + foliar spray of vermiwash (10%) at branching, flowering and capsule development stage
T FYM to supply 33% RDN + Neem cake to supply 33% RDN as basal dose + foliar spray of vermiwash (10%) at branching, flowering and capsule
development stage
T7 FYM to supply 33% RDN + foliar spray of cow urine (2.5%) at branching, flowering and capsule development stage
Ts Neem cake to supply 33% RDN + foliar spray of cow urine (2.5%) at branching, flowering and capsule development stage
- FYM to supply 33% RDN + Neem cake to supply 33% RDN + foliar spray of cow urine (2.5%) at branching, flowering and capsule development
stage
T1o Absolute control (No manure or cake application except the common practices of bio-inoculants, preceding legume crop and plant protection)
Table 1: Nutrient content in different source
Sr. No. Source N (%) P (%)
1 FYM 0.5 0.2
2 Phosphocompost - 10.42
3 Neem Cake 5 1.0
4 Vermiwash 1.58 0.60
5 Cow urine 0.51 0.20
Table 2: Quantity of organic source required for supply of N and P in organic linseed
Sr. No. Source Doses of nutrient Quantity (kg /ha) N (kg/ha) P (kg/ha)
1 FYM (Farm Yard Manures) 33% N 3960 19.8 7.92
2 Neem Cake 33% N 396 19.8 3.96
3 Vermiwash @ 10% 25 0.40 0.15
4 Cow urine @ 2.5% 6.25 0.03 0.013
5 Phosphate Rich Organic Manure (PROM) 100% 174 18.12

Results and Discussion

Growth and Yield Attributes

Among different organic nutrient management practices,
treatments supplemented with a combination of FYM to supply
33% RDN and Neem cake to supply 33% RDN followed by foliar
spray of vermiwash (10%) at branching, flowering and capsule
development stage (T,) recorded significantly higher growth
and yield attributes i.e plant height, number of branches plant™
at harvest, no. capsules plant’, dry matter accumulation plant™
which was found to be statistically at par with treatment with
combined application of FYM to supply 33% RDN and Neem
cake to supply 33% RDN together with foliar spray of cow urine
(2.5%) at branching, flowering and capsule development stage
oflinseed (T,). This may be due to the increased N availability for
the plant by combined application of FYM, neem cake and foliar
spray of vermiwash or cow urine at different growth stage
mitigated the demand of macro and micro nutrients during the
entire growth period of linseed had an interactive effect on

flowering and fruit production as compared to applying either
treatmentalone.

The total dry matter accumulation per plant of linseed is a result
of photosynthesis, the increase of dry matter due to application
of manures and foliar spray of liquid organic manures at the
different growth stages of linseed through different organic
sources was noticed. The results of the present study also clearly
showed a significant increase in dry matter production under
the combine use of manure like FYM, neem cake and foliar spray
of liquid organic manures like vermiwash and cow urine at
critical growth stage of linseed. More vegetative growth due to
increased plant height and better leaf production might be the
contributing factor for higher dry matter production. It has
resulted in the higher rate of photosynthesis and increased
photosynthetic capacity, which ultimately resulted in higher dry
matter accumulation in plant. Organic manures like FYM, neem
cake make easily available of nutrients by acting as slow-
releasing nitrogen to crops without any losses (leaching,
runoff), nutrient uptake will increase and foliar application of
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vermiwash contain the micro and macro nutrients and plant
hormones like [AA, gibberellic acid which helps in rapid cell
division and multiplication which improves the translocation of
photosynthates from leaves via stem to sink i.e capsule to seed
which ultimately increases dry matter accumulation per plant.
Similar findings reported by [10], [7], [16], [3] in different crops.

Productivity

Seedyield (kg/ha)

The treatment combination of FYM to supply 33% RDN + Neem
cake to supply 33% RDN with foliar spray of vermiwash (10%)
at branching, flowering and capsule development stage (T,)
recorded the highest seed yield followed by the application of
FYM to supply 33% RDN + Neem cake to supply 33% RDN along
with foliar spray of cow urine (2.5%) at branching, flowering
and capsule development stage (T,). This might be due to the
availability and optimum supply of nutrients to plants favorably
influenced the flowering and seed formation which ultimately
increased the capsules/plant, seeds/capsule and test weight.
Higher yield attributing characters in aforesaid treatments is a
consequence of increased rate of photosynthesis coupled with
efficient translocation of photosynthetes from source (leaf and
stem) to sink (seeds) and this may be attributed to significant
improvement in the sink size (number of capsules) which could
be due to increased number of branches and capsules per plant,
which might have resulted in higher seed yield. The organic
manures like FYM have slow release of nitrogen due to its steady
decomposition and slow mineralization, which helped in the
availability of nutrients and neem cake contains alkaloids like
nimbin and nimbidin, which have nitrification inhibiting
properties and releases nitrogen slowly apart from the nutrient
contentin the neem cake, the retention capacity of nutrients to a
prolonged period results in the release of nutrients through-out
the crop growth period coupled with better assimilation of
nutrients commensurate with the growth and development of
the plants and thus resulted in higher yield. The foliar
application of vermiwash and cow urine at the time of
branching, flowering and capsule development stages increased
growth, development and yield of the crop as their application
coincides with higher nutrient demand for the crop might be
due to the presence of growth-promoting hormones and
nutrients uric acid in vermiwash and cow urine which in turn
resulted in better growth and yield. In these study, the initial
supply of nutrition by manure incorporation followed by foliar
spray of the liquid manure thrice ensured the balanced nutrient
supply throughout the growth period. Thus its balanced
availability might have resulted in producing better yield. These
results were following [25], [4], [8], [24], [7], [14], [20], [27],
[12], [5] and [18] who reported increased yields with combined
application of organic manures and liquid organic manures.
Treatments supplemented with sole application of FYM and
neem cake to supply 33% RDN without foliar application of
vermiwash or cow urine resulted in significantly lower linseed
seed yield as compared to combined application of FYM and
neem cake without foliar application of vermiwash or cow urine
(T,) as well as sole application of FYM and neem cake with foliar
application of vermiwash or cow urine as a result of slow
mineralization of organic manures and lack of sufficient
nutrients during the critical growth stage of linseed, which
might have may reflect on linseed crop growth and yield. Similar
results werenoted by [15],[26] inrice and urdbean.

Economics

Significantly highest gross monetary returns ( 58455 ha")
were obtained in the treatment with a combination of FYM to
supply 33% RDN + Neem cake to supply 33% RDN and foliar
spray of vermiwash (10%) at branching, flowering and capsule
development stage (T¢) during three years study when
compared to all other treatments, which was found at par with
the application of FYM to supply 33% RDN + Neem cake to
supply 33% RDN and foliar spray of cow urine (2.5%) at
branching, flowering and capsule development stage (To,
respectively ( 53937 ha") were due to higher seed yields of
linseed in the respective treatments. Other treatments were
intermediary in their effect, while the treatment absolute
controlrecorded the lowestnetreturns ( 28048 ha).

Higher net monetary return were recorded in the combined
application of FYM to supply 33% RDN + Neem cake to supply
33% RDN and foliar spray of vermiwash (10%) at branching,
flowering and capsule development stage (Ts) ( 22568 ha™) at
par with treatment with FYM to supply 33% RDN and Neem
cake to supply 33% RDN followed by foliar spray of cow urine
(2.5%) at branching, flowering and capsule development stage
(T9) which were at par with treatment combination of an
application of FYM and Neem cake alone to supply 33% RDN
followed by foliar spray of vermiwash (10%) or cow urine
(2.5%) or at branching, flowering and capsule development
stage (T4 and T,). Treatments combination with FYM to supply
33% RDN + Neem cake to supply 33% RDN with foliar spray of
vermiwash (10%) at branching, flowering and capsule
development stage (Ts) resulted in higher netreturns due to the
higher yields and gross returns. However, these treatments
were alone application of FYM and Neem cake to supply 33%
RDN followed by foliar spray of cow urine (2.5%) at branching,
flowering and capsule development stage (T, and Tg) recorded a
higher net monetary return on account of lower cost of
cultivation as a result of use of lower quantity of organic
manures (33% RDN supplemented followed by foliar spray of
liquid organic manures). In case of benefit-cost ratio, higher
benefit-costratio was recorded with FYM equalized to 33% RDN
and foliar spray of cow urine (2.5%) at branching, flowering and
capsule development stage (1.89) followed by the treatment
FYM equalivent to 33% RDN (1.86) in pooled data. The
treatment absolute control recorded lowest benefit-cost ratio
compared all other treatments. The lower value of benefit-cost
ratio was recorded in treatment combination with combined
application of FYM and Neem cake with foliar spray of
Vermiwash and cow urine as compared to sole application of
FYM and Neem with or without foliar spray of liquid organic
manure, due to high cost of cultivation.

For getting higher seed yield and economic returns in organic
linseed, from the pooled data it is evident that combined
application of FYM to supply 33% RDN + Neem cake to supply
33% RDN along with foliar spray of Vermiwash (10%) at
branching, flowering and capsule development stage (T6)
recorded highest seed yield and economic returns than
combined application organic manures without foliar spray of
Vermiwash. Similar results were in line with [9], [19], [28], [11],
[6]and [2].

Conclusion

For sustainable production of linseed in organic farming the
combination application of solid and liquid organic manures
like FYM, neem cake and vermiwash, cow urine greatly boosts
linseed growth and production. It is concluded the combined
application of organic manures FYM to supply 33% RDN and
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Neem cake to supply 33% RDN along with foliar spray of vermiwash (10%) at branching, flowering and capsule development stages
found to be best for maximizing seed yield, economic returns as compared to sole application of organic manures alone or in
combination with or withoutliquid organics manures.
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optimizing the combination of organic sources and assessing the long-term impacts on soil properties and environment.

Table 3: Growth parameters and Yield attributes of linseed at harvest as influenced by application of organic manures and liquid organic manures

Plant height (cm) No of branches/plant at harvest No. of seeds/ capsule Dry Weight of plant
Treatments |\ =521~ | 2022- | 2023 2021- | 2022- | 2023 2021- | 2022- | 2023 2021- | 2022- | 2023
Pooled Pooled Pooled Pooled
22 23 24 22 23 24 22 23 24 22 23 24
T1 580 | 543 | 569 | 564 | 190 | 176 | 186 | 184 | 534 | 486 | 496 | 505 | 133 | 124 | 129 12.9
T2 57.0 53 55.3 55.1 23.7 18.4 20.2 20.8 51.3 46.8 47.8 48.6 12.9 12 125 12.5
T3 611 | 574 | 599 | 595 | 207 | 206 | 228 | 214 | 702 | 628 | 621 | 650 | 156 | 144 15 15.0
T4 60.7 55.3 57.4 57.8 23.7 21.6 23.6 23.0 59.9 54.9 56.1 57.0 14.3 13.2 13.7 13.7
TS5 624 | 584 61 606 | 277 | 233 | 252 | 254 | 667 | 605 | 612 | 628 | 152 14 14.6 14.6
Té6 64.2 61.9 64.6 63.6 19.8 26.1 28.4 24.8 72.4 66.5 69.8 69.6 16 15 16.2 15.7
T7 504 | 541 | 564 | 566 | 216 | 212 | 232 | 220 | 561 55 561 | 557 | 136 | 126 | 13.1 13.1
T8 617 | 568 | 593 | 593 | 244 | 227 | 246 | 239 | 643 | 583 | 594 | 607 | 149 | 127 | 133 13.6
T9 62.2 59 616 | 609 | 135 | 248 | 268 | 217 69 638 | 651 | 660 | 155 | 148 | 154 15.2
T10 464 | 436 | 454 | 451 [ 105 | 131 | 146 [ 127 | 413 | 393 [ 388 | 398 | 105 | 96 10 10.0
SE (m) * 1 23 2.4 0.4 17 15 14 1.7 2.4 2.7 2.8 0.7 0.9 0.6 0.5 0.2
CD at 5% 3 6.7 7 1.1 4.9 43 4 5.1 7.1 7.7 7.9 2.1 2.8 1.8 11 0.5
Table 4: Yield and economics of linseed at harvest as influenced by application of organic manures and liquid organic manures
Seed yield (kg/ha) GMR (Rs./ha) CoC NMR (Rs./ha) B:C ratio
0
Treatments | 3021. | 2022- | 2023- 2021- | 2022- | 2023- Rs./ha) | 2021- | 2022- | 2023- 2021- | 2022- | 2023-
22 23 24 Pooled 22 23 24 Pooled | (Rs./ha) 22 23 24 Pooled 22 23 24 Pooled
T1 719 | 640 | 790 716 | 43143 | 38395 | 47424 | 42987 | 23087 | 20056 | 15308 | 24337 | 19900 | 187 | 166 | 205 | 1.86
T2 713 656 873 747 42754 | 39358 | 52365 44826 25587 17167 13771 26778 19239 1.67 1.54 2.05 1.75
T3 767 | 693 | 990 817 | 46046 | 41558 | 59407 | 49004 | 30587 | 15459 | 10971 | 28820 | 18417 | 151 | 136 | 194 | 1.60
T4 732 | 688 | 914 778 | 43905 | 41285 | 54812 | 46667 | 25587 | 18318 | 13698 | 29225 | 21080 | 159 | 150 | 214 | 1.74
TS 741 | 702 | 995 813 | 44472 | 42137 | 59720 | 48776 | 28087 | 16385 | 12050 | 31633 | 20689 | 148 | 140 | 213 | 1.67
T6 784 799 1339 974 47054 | 47958 | 80354 58455 33087 13967 12871 47267 25368 1.34 1.37 243 1.71
T7 724 | 696 | 865 762 | 43442 | 41745 | 51893 | 45693 | 24837 | 18605 | 17908 | 27056 | 20856 | 182 | 175 | 209 | 1.89
T8 735 | 704 | 937 792 | 44120 | 42213 | 56195 | 47509 | 27337 | 16783 | 15876 | 28858 | 20172 | 168 | 160 | 206 | 1.78
T9 747 | 749 | 1201 | 899 | 44833 | 44914 | 72065 | 53937 | 32337 | 12496 | 13577 | 39728 | 21600 | 143 | 143 | 223 | 170
T10 456 427 519 467 27352 25645 | 31147 28048 18087 9265 7558 13060 9961 1.51 1.42 1.72 1.55
SE (m) £ 29 31 72 50 1744 | 1874 | 4337 | 2993 - 1744 | 1874 | 4337 | 2251 -
CD at5% 86 93 215 148 | 5183 | 5567 | 12887 | 8893 - 5183 | 5567 | 12887 | 6688 -
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