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Abstract
Article Info Our soil continues to grapple with a number of familiar challenges like soil infertility,

unfavourable soil conditions, and declining soil health as well as quality. These issues
Received : 02.06.2022 are caused by the ongoing crises of climate change, biodiversity loss, pollution, and
Accepted : 01.07.2022 excessive fertilizer usage alone in intensive cropping. Deterioration of soil health can
Available online : 08.09.2022 be alleviated by application of organic fertilizers. With this background, the current
experiment was conducted during 2013- 2016 to evaluate the effect of different
organic sources viz. farm yard manure (FYM), green manure, press mud compost and

Author(s) grapevine pruning residue on Thompson Seedless and soil organic carbon content.
AK. Upadhyay Results indicated that maximum yield of 19.50 t/ha was obtained in T3 (press mud
Y. Verma * @15ton/ha). The increase in yield was +10.36% and +4.62% over T: (only
J. Sharma Fertigation schedule) and T: (FYM), respectively. Maximum petiole potassium
R. Mulik concentration (1.63%) was recorded in Ts at fruit bud differentiation stage. The soil

) organic carbon was highest in T4 (FYM @7.5 ton/ha and Press mud @ 7.5 ton/ha)
\TI"DN'[B?{]PM among all the treatments. The increase was +5.6%, +66.66% and +63.56% over T1 in

. Minkina

first, second and third year respectively. The gross returns (Rs. 319945/-), net profit
(Rs.121170/-) as well as cost benefit ratio (0.61) was maximum in case of press mud
* Corresponding author among all the organic sources. On the basis of obtained results, it can be concluded
that use of press mud compost or press mud and FYM may be recommended as an
organic fertilizer to improve yield and petiole nutrient content of Thompson Seedless
as well as soil organic carbon content.
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Introduction

The emblematic maternal relationship of human beings with fertile soil is intense, as 95 percent of global food
production is supported by soil. The statistical figure anticipates a worldwide population of 9.6 billion people
by the year 2050. Nourishing the burgeoning population with nutritious food will not only put an immense
pressure on the present condition of soil but will also demand a healthy and fertile soil for healthy food
(Euronews, 2022). Climate change, excessive usage of chemicals and fertilizers as well as desertification
accentuates soil impoverishment, resulting into degraded soil health and declining soil quality (Pinamonti and
Sicher, 2001; Belletti, 2002). Due to continuous soil degradation, in the present scenario, it is left with a very
lesser amount of organic matter, which is almost eight times lesser than what is required for its health and
proper functioning. According to FAO (2022) if the present situation persists, entire global population will be
deprived of topsoil in the coming 60 years and according to the GBD (2017) humans are not happy either. At
least, one in five early deaths occurs due to poor diet globally. The quality of food, water as well as air is very
much affected by our soils. Intensive cultivation and unsustainable use of soil as well as water has led to
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productivity losses of $400 billion per year. As a result of this, we may expect an increase of 30% in food-price
by 2035. Nowadays, about half of the populations rely on fertilizers for their alimentation. Farmers have been
affected by the volatility of fertilizer purchase prices as well as high transportation costs in the last decades. It
directly decreases profitability, strongly for productions where fertilizer account for a large part of production
costs (Huang et al., 2009). Facing these challenges, other approaches for fertilization would benefit from being
better known in order to feed a growing population.

The benefits of using farm yard manure (FYM) or press mud compost, green manuring, pruning residue in
perennial crops such as grapevine has been demonstrated by several research reports (Garcia et al.,, 2018;
Atwood and Wood, 2021). Viticulture is the study and practice of cultivating grapevines that produce grapes
(Vitis vinifera L.). Variability in vineyards which is universal across the vine growing areas of the globe poses
several challenges for grape growers (Delay et al., 2015). Therefore, it becomes essential for the growers to
choose efficient practices aimed towards enhancing the yield of poor performing sections within vineyards,
while maintaining soil health and economic sustainability. Balanced nutrition is one of the most important
aspects for improving the vine productivity and nutrient content (Lester et al., 2007). Along with considering
vine nutrient content, maintaining soil health as well as quality and increasing soil organic carbon content can
considerably contribute to combat climate change. A good soil health is an essential pre-requisite to sustain
plants, animals as well as human beings (Lehmann et al., 2020). In this context, combined application of
organic manures viz. FYM, press mud compost, green manure which can improve soil physical, chemical as
well as biological properties and grapevine pruning residue, which targets soil physical limitations, can be
significant.

Organic fertilizers are plant and animal derived products that provide vital nutrients for the growth and
development of crops. Organic manure plays an important role in soil through its active groups which have
the ability to retain the inorganic elements in complex and chelated forms. The beneficial effects of organic
fertilizers are involved in improving physical, chemical and biological characteristics of soil viz. increase in
water holding capacity, improved soil structure, reduced bulk density, improved drainage, decrease in soil pH,
increase in bacterial and fungal population as well as enzymatic activities (Mills and Fey, 2003). Organic
matter on decomposition release organic acids that aid in dissolving essential nutrients and ensure their
adequate supply to plants as well as improve the stability of soil aggregates (Cass and McGrath, 2004; Farooq
et al., 2021). Therefore, soil organic matter is considered as the key to soil health and quality. There are a
variety of organic fertilizers like FYM, dry leaf manure, press mud compost, green manure etc. (Joshi et al,,
2010). Press mud, a soft, spongy, dark brown substance that helps preserve soil fertility and crop production,
contains fibre, sucrose, coagulated colloids, and other biological substances. Use of green manures like sun
hemp is a low cost effective technology which also conserves soil productivity (Korwa et al., 2006). The green
manure crops provide a protective action against soil erosion and leaching. A large amount of grapevine
pruning residue are generated by viticultural practices which is a serious concern regarding environmental
as well as economic sustainability. (Liguori et al., 2013; Rondeau et al.,, 2013; Teixeira et al., 2014; Kammerer
etal., 2014; Colantuono etal, 2017; Jesus etal., 2017). Several regulatory organisations have recently focused
on the "waste" problem related to environmental sustainability (examples include European Commission
Directives 1999/31/EC and 2008/98/EC).As a result, there is currently significant interest in using wine
industry byproducts to satisfy the growing demand for environmentally friendly materials that can serve as
vital sources of nutrients and bioactive chemicals for the food industries.

For various soil types and fruit crops, FYM has long been a crucial supply of organic matter in Indian
agriculture. Grape vineyards were no exception. However, an attempt was made to partially or completely
replace FYM with alternative cheaper sources of organic matter, such as press mud compost, green manure,
and grapevine pruning residue in different treatment combinations, due to the higher cost and limited
availability of FYM in the grape-growing regions. A better knowledge and understanding of whether or not,
combined application of compost and grapevine pruning residue proves to have substantial benefits to the
grape industry, would be of great significance to the farmers as well as researchers. If this practice proves to
be economically sustainable, it would establish the ground work for application of organic manures into the
vineyards. With this background, field experiments were carried out to see the effect of using various organic
sources and pruned biomass on Thompson Seedless grapevine and soil health.

Material and Methods

Due to lesser availability of FYM in grape growing regions and its higher cost, an experiment was conducted
for three successive years (2013-14 to 2015-16). The major objective was to replace FYM with other organic
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sources, such as press mud compost, green manure, and grapevine pruned biomass, either completely or
partially. Recommended fertigation schedule was applied in all the treatments.
Vineyard site and plant material

The experiment was conducted in a vineyard situated in (40°58' N; 27°28'" E; elevation 4 m a.s.l.) that was five
years old. For carrying out the experiment, Thompson Seedless grafted on Dogridge rootstock was used. The
rootstock was collected from nursery and the scion material was collected from vineyard blocks of ICAR-
National Research Centre for Grapes, Pune.

Climate

The maximum as well as minimum temperature was 35.89 and 8.6°C during the experiment. Total rainfall was
512 mm and total pan evaporation was 1302 mm.

Soil

The soil of the experimental site was clayey (40% clay content). Recommended fertigation schedule ie. 160

kg N, 50 kg P»05 and 160 kg K,0 was followed in vineyard during the study period. Some of the important
physico-chemical properties of initial experimental soil have been presented in Table 1.

Table 1. Some important physico-chemical properties of the initial experimental soils

Parameter NRC for Grapes, Pune Reference
Soil pH 8.13 Jackson (1967)
Soil EC (dS m'1) 0.65 Jackson (1967)
Soil texture Clay loam Bouyoucos (1962)
CaCOs3 (%) 2.74 Puri (1930)
Organic carbon (%) 1.11 Walkley and Black (1934)
Soil Available N (ppm) 179 Subbiah and Asija (1956)
Soil Available P (ppm) 32.83 Olsen (1954)
Soil Available K (ppm) 865.5 Hanway and Heidel (1952)
Soil Available Na (ppm) 1025 Hanway and Heidel (1952)
Soil Available Ca(ppm) 7884 Hanway and Heidel (1952)
Soil Available Mg (ppm) 2309 Hanway and Heidel (1952)
Treatments

The treatment details are as follows:

T1: Control (no organic manure)

T,: T1+ Farm yard manure @ 15 ton/ha

T3: T1+ Press mud @ 15 ton/ha

T4: T1+ Farm yard manure @ 7.5 ton/ha+ Press mud @ 7.5 ton/ha

Ts: T1+ Press mud @ 8.5 ton/ha + Pruned biomass @ 4 ton/ha + Green manure @ 2.5 ton/ha

The percent nutrient content in different sources of organic matter (Press mud, FYM, Green manure) has been
presented in Table 2.

Table 2.Nutrient content in different sources of organic matter used

N p K Ca Mg Na Cu Zn Mn Fe
Sample (0)  (0) (0) () (%) (%)  (ppm)  (ppm) (ppm) (ppm)
Press mud 196 182 246 202 0.74 0.37 37.33 48.00  260.33 5846.00
FYM 1.50 057 092 127 0.71 0.22 33.67 8533  271.00 11211.33
Green manure  40.15 047 335 189 1.88 0.32 17.25 74.10 7.25 178.95

Statistical analysis

Analysis of variance (ANOVA) was used for the statistical analysis. The statistical design used was randomized
block design (Snedecor and Conchran, 1980). SPSS statistical software was used for the analysis (version 9.2;
SAS Institute, Cary, NC). To distinguish between means from various treatments, the standard error of the
mean was employed.

Results and Discussion
Effect of Organic sources on yield

Significantly highest yield of 19.50 t/ha was recorded in T3 treatment (Press mud) over Ti (only Fertigation
schedule), however, it was on par with other treatments (Figure 1 and Table 3, 4 and 5). The increase was
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+10.36% and +4.62% over T1 (control) and T, (FYM) respectively. Similarly, an increase in +10.05 and +2.55
% was recorded in bunch weight in Tz over T; and T2 respectively. This may be ascribed to high sugar content
and significant amount of organic carbon, macronutrients as well as micronutrients in press mud resulting
into improved soil fertility and crop productivity (Liard et al., 2001; Abd El Hady et al., 2003; Banulekha, 2007;
Joshi et al, 2010; Myburgh, 2013). An increase in yield was observed in first, second and third year as a result
of compost application. It may be attributed to higher 100-berry weight and more bunch weight (Ahmed et
al,, 2000; Harhash and Abd EL-Nasser, 2000; Kassem and Marzouk, 2002). Various research reports revealed
an increase in vine growth and yield per hectare due to addition of compost in vineyards (Rubio et al., 2013;
Gaiotti et al., 2017; Ramos, 2017; Brunetto et al., 2018). Because compost has a narrow area of contact with
the soil surface, it releases nitrogen slowly into the soil, allowing the grapevine to use more of the organic
compost's nitrogen. (Korboulewsky et al., 2002; Morlat and Chassod, 2008; Bustamante et al., 2011). Since,
nitrogen is considered essential for vegetative growth of plant, incorporation of compost results into higher
yield of grapes. Addition of organic manures into the soil improves the microbiological activity in the root
zone. It also aids to an increase in soil porosity, soil aggregates, water holding capacity, thereby contributing
to vineyard health and productivity. Continuous and sustained supply of nutrients due to application of
compost also contributes towards higher yield.

Among all the organic treatments, the maximum total soluble solids (TSS) was found in Ts (FYM + Press mud
+ Pruned biomass + Green manuring) in pooled analysis which was 21.43°B (Figure 1). The increase was
+1.18%, +3.38% and +1.99% over T, T3z and T4 respectively. High TSS in the present study was due to more
release of nutrients which is involved in synthesis of carbohydrate and proteins as well as breakdown and
transloaction of photosynthetic products (starch) from leaves to developing fruits and thereby increasing the
total sugars. Also, press mud compost is rich in sugar resulting into more TSS. This may also be credited to
increased population of microorganisms who might have contributed in the release of phytohormones viz.
auxins, gibberellins and cytokinins due to their increased metabolic activity. The beneficial properties of
grapevine leaves may be attributed to the phenolic compounds (phenolic acids, flavonols, mainly in the form
of O-glycosides of quercetin and kaempferol and, to a lesser extent, by stilbenes (resveratrol), flavan-3-ols,
and anthocyanins and secondary metabolites, correlated with antioxidant activity (Doshi et al., 2006; Monagas
etal., 2006; Fernandes et al., 2013; Katalinic et al., 2013; Krol et al., 2014; Fontana et al., 2017; Barreales et al,,
2019). Among all the organic treatments, the minimum acidity (6.56%) was recorded in T3 (Press mud)
followed by T4 (FYM + press mud) in which it was 6.58%. The decrease was -2.6% and -2.4% over control (T1)
in which the acidity was 6.74% (Figure 1).
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Figure 1. Effect of treatments on yield and yield related parameters (pooled data)
Table 3. Effect of treatments on yield and yield related parameters (First year)

Treatments Yield (t/ha) Bunch no. Bunch wt.(g) TSS (°B) Acidity (%)
T1 17.65+0.41a 127.90+3.64a 20.43+0.41a 20.43+0.41a 6.73+0.05a
T2 18.80+0.68a 135.73+5.09a 20.48+0.12a 20.48+0.12a 6.63+0.05a
T3 19.05+0.59a 140.86+5.49a 20.30+0.34a 20.30+0.34a 6.65+0.12a
T4 18.97+0.75a 137.40+5.27a 20.95+0.32a 20.95+0.32a 6.60+0.04a
T5 17.90+0.38a 132.23+2.79a 20.55+0.23a 20.55+0.23a 6.88+0.13a
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Table 4. Effect of treatments on yield and yield related parameters (Second year)

Treatments Yield (t/ha) Bunch no. Bunch wt.(g) TSS (°B) Acidity (%)
T1 16.98+0.53a 13.02+6.56a 22.20£0.18b 22.20£0.19b 7.23+0.05a
T2 18.23+0.87a 137.52+8.95a 21.05+0.66ab 21.05+0.67ab 7.00+0.41a
T3 18.82+1.32a 140.35+9.15a 19.80+0.58a 19.80+0.58a 7.00+0.07a
T4 17.87+0.49a 131.23+12.48a 19.78+0.44a 19.78+0.44a 7.00+0.11a
T5 18.27+0.67a 137.19+2.47a 21.63+0.24b 21.63+0.24b 7.23%0.09a

Table 5. Effect of treatments on yield and yield related parameters (Third year)

Treatments Yield(t/ha) Bunch no. Bunch wt.(g) TSS (°B) Acidity (%)
T1 18.38+1.24a 183.90+4.89a 22.15+0.19a 22.15+0.19a 6.28+0.11a
T2 18.88+1.24a 195.97+11.63a 22.00+14.72a 22.00+0.15a 6.23+0.10a
T3 20.63+1.62a 199.83+19.97a 22.08+0.08a 22.08+0.75a 6.03+0.08a
T4 18.58+0.89a 205.71+5.75a 22.30+0.07a 22.30+0.07a 6.13+0.05a
T5 18.79+1.31a 193.34+7.36a 22.13+0.15a 22.13+0.15a 6.25+0.06a

Effect of organic sources on petiole nutrient content

Maximum nitrogen (1.06%), phosphorus (0.46%), potassium (2.52%), and calcium (0.96%) concentration in
petiole was obtained in Ts at flowering stage whereas maximum potassium content (1.63%) at fruit bud
differentiation was found in T3 (Figure 2, 3 and Table 6, 7, 8, 9 and 10). The petiole potassium concentration
was higher in those treatments where press mud compost was used either alone or with other organic sources.
Exchangeable Ca2* and Mg?+ also increased due to organic sources. These findings were in accordance with
Ahmed et al. (2000); Morlat and Chassod (2008); Chan et al. (2010); Bustamante et al. (2011) and Rubio et al.
(2013). This suggests that compost application can result in improved vine nutritional status. In vineyards,
green manure can also be used as a nutrient source to restore nitrogen to grape (Cherr et al., 2006; Scneider
and Huyghe, 2015; Garcia et al., 2018). Soil nitrogen absorption is greatly enhanced from blooming to veraison
stages (Conradie, 1986). As grape nitrogen needs are the most important from bud burst to veraison and reach
a peak at blooming, soil fertility here consists in a good availability of nutrients near blooming. Green manures
including leguminous have already proved itself to provide nitrogen to grapes (Gontier, 2013). An increase in
available phosphorus was observed due to organic manures incorporation. It may be attributed to competitive
inhibition of phosphorus sorption due to the organic acids and anions released as a result of decomposition of
organic matter (Korboulewsky et al., 2002; Calleja-Cervantes et al., 2015a, Wilson et al., 2016).
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Figure 2. Effect of treatments on petiole nutrient content  Figure 3. Effect of treatments on petiole nutrient content
(%) at fruit bud differentiation stage (pooled data) (%) at flowering stage (pooled data)

357


http://ejss.fesss.org/10.18393/ejss.1172771

A.K.Upadhyay et al.

Eurasian Journal of Soil Science 2022, 11(4), 353 - 362

Table 6. Effect of treatments on petiole nutrient content (%) at fruit bud differentiation stage (First year)

Treatments N P K Ca Mg

T1 0.87+0.01a 0.69+£0.02b 1.88+0.01a 0.78+0.00b 0.55%0.02c
T2 0.89+ 0.03ab 0.63+0.02a 1.83+0.01a 0.75+0.00a 0.55+0.02b
T3 0.87+0.02a 0.69+£0.02b 2.05+0.07b 0.74+0.00a 0.62+0.02b
T4 0.95+ 0.02b 0.64+0.02ab 2.07+0.01b 0.77+0.01b 0.60+0.05d
T5 0.88+0.02a 0.63+£0.02ab 2.18+0.02c 0.75+0.01a 0.61+0.04a

Table 7. Effect of treatments on petiole nutrient content (%) at fruit bud differentiation stage (Second year)

Treatments N P K Ca Mg

T1 1.09+0.04a 0.57+0.01a 1.19+0.02ab 1.13+0.04a 0.55+0.02a

T2 1.09+0.03a 0.57+0.02a 1.12+0.02a 1.12+0.04a 0.55+0.02a

T3 1.11+0.04a 0.59+0.03a 1.24+0.03b 1.08+0.03a 0.62+0.02a

T4 1.09+0.04a 0.59+0.24a 1.19+0.03ab 1.13£0.05a 0.60+0.46a

T5 1.08+0.02a 0.57+0.02a 1.18+0.04ab 1.07+0.04a 0.61+0.04a
Table 8. Effect of treatments on petiole nutrient content (%) at flowering stage (First year)

Treatments N P K Ca Mg

T1 1.07+0.06a 0.45+0.01a 2.15+0.03a 1.38+0.03a 0.59+0.01a

T2 1.20+£0.04b 0.44+0.01a 2.28+0.03b 1.39+0.01a 0.59+0.01a

T3 1.24+0.02b 0.44+0.01a 2.43+0.04b 1.40£0.01a 0.61+0.02ab

T4 1.24+0.01b 0.45+0.01a 2.37+0.08b 1.39+0.01a 0.63+0.01b

T5 1.26+0.01b 0.45+0.01a 2.32+0.05b 1.39+0.01a 0.63+0.01b
Table 9. Effect of treatments on petiole nutrient content (%) at flowering stage (Second year)

Treatments N P K Ca Mg

T1 0.90+0.01a 0.32+0.01ab 2.52+0.08ab 0.76+0.01a 0.37+0.01a

T2 0.94+0.01ab 0.31+0.00a 2.50+0.01a 0.79+0.00b 0.39+0.01a

T3 0.97+0.01c 0.32+0.00b 2.67+0.03bc 0.76x0.01a 0.38+0.00a

T4 0.92+0.01ab 0.34+0.00c 2.73+0.02c 0.76x0.01a 0.39+0.01a

T5 0.94+0.02bc 0.35+0.01d 2.92+0.07d 0.76+0.01a 0.36+0.01a
Table 10. Effect of treatments on petiole nutrient content (%) at flowering stage (Third year)

Treatments N P K Ca Mg

T1 0.91+0.01a 0.56+0.15ab 1.91+ 0.03a 0.75+0.00a 0.38+0.08a

T2 0.95+0.01ab 0.57+0.03ab 1.96+ 0.01ab 0.71+0.02a 0.43+0.01b

T3 0.98+0.02b 0.51+0.01a 2.16+0.06bc 0.72+0.01a 0.44+0.01b

T4 0.95+0.01ab 0.52+0.01ab 2.14+ 0.08bc 0.71+0.01a 0.44+0.01b

T5 0.99+0.02b 0.57+0.01b 2.31+0.12c 0.74+0.04a 0.43+0.01b

Effect of organic sources on soil organic carbon

The soil organic carbon was highest in T4+ (FYM @7.5 ton/ha plus Press mud @ 7.5 ton/ha) among all the
treatments. The increase was +5.6%, +66.66% and +63.56% over T1, +4.16%, +19.46% and +34.39% over T-
(FYM) and +2.74%, +7.14%, +3.43% over T3z (Press mud compost) in first, second and third year respectively

(Figure 4).
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Figure 4. Effect of treatments on soil organic carbon (%)
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In the treatments that supplied organic sources, the soil organic carbon accumulated significantly over T
(control). Similar results have been reported by Biala (2000); Pinamonti and Sicher (2001) and Martinez et al.
(2018). Increased soil organic carbon content may result in improved soil aggregation, improved water
holding capacity of soil as well as infilteration, reduced bulk density, improved porosity, increased microbial
activity and potential soil carbon sequestration (Morlat and Chassod, 2008; Bustamante et al., 2011; Ramos,
2017, Martinez et al., 2018). More research is needed to have a better understanding about the effect of
compost additions on soil carbon content in vineyards (Lazcano et al., 2020).

Effect of organic sources on cost benefit ratio

Form Table 11, it is clear that amongst all the organic sources, the gross returns (Rs.319945), net profit (Rs.
121170) and the cost-benefit ratio (0.611) was highest in T3 (Press mud compost).These results obtained
revealed that press mud compost or press mud compost plus other organic sources like FYM, green manure
and pruned biomass can be used as one of the most economic sources of plant essential nutrients as well as
soil organic carbon for sustainable grape production (Elsayed et al., 2008).

Table 11. Cost benefit ratio of the treatments

Gross Gross Recurring Recurring Net Net Cost benefit

Treatments ) ] ] ) )
Yield returns**  returns*** cost cost profit profit  ratio (Net profit/
(t/acre) (Rs) (%) (Rs) (%) (Rs) %) Recurring cost)

T1 7.16 286350.0 3722.55 164675 2140.78 121675.0 1581.78 0.739
T2 7.51 300488.2 3906.35 190775 2480.08 109713.2 1426.27 0.575
T3 7.99 319445.0 4152.79 198275 2577.58 121170.0 1575.21 0.611
T4 7.38 295141.4 3836.84 205775 2675.08 89366.4 1161.76 0.434
T5 7.50 300146.6 3901.91 205775 2675.08 94371.65 1226.83 0.459

** Sale price of produce @Rs 40 /kg
*** Sale price of produce @ $ 0.52/kg

Conclusion

From this study it is clear that adding press mud compost or press mud plus other organic manures in
Thompson Seedless increased yield, bunch number, vine nutritional status and soil organic carbon content.
The use of these organic sources is particularly complementary to the goals of organic viticulture. We need to
implement good practices that are a combination of scientific and local knowledge for re-setting the balance
and harmony of our soils. A balance should be maintained between organic matter accumulation and
utilization to maintain soil fertility and to feed the global population. While compost application may demand
immediate costs, the long-term financial benefits can be significant, as well as the benefits to the soil
environment. Therefore, press mud compost alone or in combination with other organic amendments can be
used as a cheaper source of organic fertilizer.

Future prospects: Despite having a lower concentration of nutrients, organic manures nevertheless contain
many of the necessary elements for plant growth and release them over a longer time period. Therefore, they
are advantageous over chemical fertilizers, which only provide plants with a limited number of nutrients for
a short time. Additionally, the country's soil quality is declining as a result of the unbalanced use of fertilizers.
These facts led the Ministry of Agriculture Development (MoAD) to introduce a number of organic
intervention initiatives designed to improve soil health, reduce reliance on chemical fertilizers, and lower crop
production costs. Vermi-composting, cattle shed development and the establishment of organic fertilizer
plants, are a few of these that the nation has implemented in various Financial Years (FYs).These programmes
are currently in the implementation phase. Although these initiatives have been found to be successful in
educating farmers on the value of organic manure in improving soil health. The demonstration effect that these
initiatives have had on the village level has motivated farmers who are not a part of the programmes to
properly manage the organic manure produced at the home level. Some of the issues preventing the proper
execution of programmes include harsh topography in hilly and mountainous areas, lack of availability in a
timely manner, and installation of production plants far from the demand centres. Instead of constructing
production facilities in dense metropolitan regions, it is preferable to encourage their establishment in and
around demand centres, hilly areas, and mountainous locations.
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