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Abstract

Aim: To study different complementary practices like zero tillage,

agroforestry, crop diversification etc., adopted for conservational Awareness level of farmers

agriculture.

Methodology: The study was conducted in the year 2018 in W Full Aware M Aware = Not Aware

Haryana state of India, which is divided into two agro-climatic
zones, i.e., North-Eastern Zone and South-Western Zone. A total Zero Tillage
of 240 respondents were personally interviewed for the present

study. 17% Agro Foresty

0,
Uit Crop
Diversification

Results: The farmers were highly aware of the fact that the zero 19%
tilage reduces the field preparatory cost, agroforestry provides
healthy environment and extra income whereas crop
diversification reduces the risk of crop failure. Major constraints in
zero tillage, agroforestry and crop diversification were ‘straw
burning’, ‘lack of interest among respondents due to long duration
of return’ and ‘lack of educational and training facilities’,
respectively.

Interpretation: Conservation agriculture opens new doors
towards mitigating the effects of conventional agricultural systems
and to improve the health of our degrading soil. Substantial
improvement may be required in research on agriculture policy
formulation involving training of scientists, extension workers and
farmer leaders.
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Introduction

India has 328.72 million hectare of geographic area out of
which 96.4 million hectare land has been assessed as degraded,
which is 29.32 per cent of geographic area. It appears that most of
ourland is degraded, is undergoing degradation or is at the risk of
being degraded. Therefore, we need to focus on conservation
agriculture practices so that this increase in land degradation can
be minimized and to make soil healthy for crop production.
Conservation agriculture depends on three standards: soil
disturbance should be minimum, crop residue detainment using
dead or living plant materials and diversification using crop
associations and rotations (Hobbs, 2007; Kassam et al., 2009).
Notwithstanding these three important standards, there is a
scope of some good agricultural approaches and practices
expected to help short-term and longer-term profitability and
productivity of the system. There is general understanding that
these great agriculture practices are fundamental for
conservation agriculture to work in the longer term (Sommer et
al.,2014; Vanlauwe et al., 2014).

Cropping systems of conservation agriculture profit by
the expansion of tree-based components, which back the
system'’s diversification, functioning and resilience (Garrity et al.,
2010; Mutua et al., 2014). Around, 20% more significant returns of
wood and grains have been accounted for agroforestry service
regions of Western Uttar Pradesh and Haryana rather than from
pure agriculture (Dwivedi and Sharma, 1989). Nitrogen fixing
trees present in the agroforestry systems are fit for fixing around
50-100 kg N ha” year' (Tewari, 1995). Agroforestry, which is a
type of various land/use frameworks, ought to be encouraged and
adopted in this specific situation. Johar et al. (2017) revealed the
significance of agroforestry based system for enhancing the soil
health by expanding the organic carbon content and other
significant soil nutrients. Bhardwaj et al. (2017) reported the value
of agroforestry based systems in relation to reclamation and
improvement of saline soil under a eucalyptus based agroforestry
system.

Farmers for most part focus on single activity based
farming systems that lead to increased danger of crop failure,
decaying of soil health and downward patterns in productivity
from the Green Revolution onwards (Rahman and Sarkar, 2012).
The alternate land use farming system is viewed as a potential
method for stabilizing and raising profitability and productivity
levels in the rainfed agriculture (Gopinath et al, 2014;
Venkateswarlu et al., 2012). The Ministry of Agriculture and
Farmers’ Welfare has additionally given significant accentuation
on multipurpose land use frameworks/systems while getting
ready for doubling farmers’ income by 2022 (GOI, 2014). Be that
as it may, planning and execution of various firms in integrated
farming system in our nation lacks systemic and scientific
methodology. Also, appropriate awareness of linkages and
associations between the various components would improve

food security.

Diversification into farming system method of agriculture
on small land holding can give proofing to anticipate climate
change related hazard in agriculture. This can likewise help in
generating rural employment and can also acquire food and
nutritional security at farm level, in this manner forestalling
extreme migration to urban areas, which is a typical issue in
developing countries (Singh, 2012). Also, the nutrient status of
field crops can be improved through crop diversification as trees
provide a more variable and diverse habitat (Baudron et al.,
2017). So, there is immense need of complementary practices for
keeping the soil healthy and to enhance the production and
productivity through conservation agriculture. In view of the
above, the study was under taken to assess the farmers’
awareness level and constraints faced by them in adoption of
conservation agricultural practices.

Materials and Methods

The study was conducted into two agro-climatic zones,
North-Eastern Zone and South-Western Zone of Haryana state in
the year 2018. Two districts were selected purposively from each
zone. Further two blocks were selected purposively from each
selected district such that the blocks were highest nutrient
deficient and 30 respondents were selected randomly from each
selected block. Thus, 240 farmers were interviewed for the
present study.

For assessing the awareness, constraints and causes for
soil degradation about conservation agriculture practices, data
were obtained by conducting personal interview with the
respondents. Each of the selected respondents was interviewed
personally at their farm or home. The data gathered through the
responses as given by the respondents was reasonably coded
and analyzed to draw significant information by utilizing statistical
tools such as frequency distribution, percentage, mean,
Weighted Mean Score (WMS) and rank orders.

Results and Discussion

Farmers’ awareness and constraints towards zero tillage :
The data presented in Table 1 and Fig. 1 shows that the farmers
were highly aware about the fact that zero tillage can help to cut
down the field preparatory cost (WMS 1.80), labour and fuel costs
(WMS 1.78). However, the awareness level among the farmers
towards the importance of zero tillage for the utilization in
improvement of soil moisture and other properties was observed
to be low. Whereas, awareness level was minimum for zero tillage
helps in sequestrations of soil carbon (WMS 1.23). Use of zero
tillage leads to improvement in productive efficiency as adoption
of this practice led to 93% decrease in the risk of getting efficiency
levels below 40% (El-Shater et al., 2020). But the results show
that there is an immense need to raise the awareness level
among farmers about the potential of zero tillage in various
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Table 1: Farmers’ awareness towards zero tillage
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Statements Fully aware Aware Notaware Total weighted ~ Weighted Rank
(%) (%) (%) score meanscore  order
Zerofillage reduce the field preparatory cost 66(27.50) 60(25.00) 114(47.50) 432 1.80 I
Zerotillage reduce the irrigation requirement 44(18.33) 76(31.67) 120(50.00) 404 1.68 1%
Zeroftillage reduce the labor and fuel costs 66(27.50) 56(23.33) 118(49.17) 428 1.78 I
Zerofillage helps to maintain adequate soil 50(20.83) 76(31.67) 114(47.50) 416 1.73 M
moisture contentin soil
Zerotillage maintains soil structure 38(15.83) 86(35.83) 116(48.34) 402 1.68 v
Zerofillage helps cropping frequency/timeliness ~ 35(14.58) 82(34.17) 123(51.25) 392 1.63 \Y
Zeroftillage helps to reduce the infestationofweed  30(12.50) 72(30.00) 138(57.50) 372 1.55 Vil
Zero tillage decrease soil erosion 30(12.50) 85(35.42) 125(52.08) 385 1.60 Vi
Zeroftillage helpsin carbon Sequestrations 10(4.17) 35(14.58) 195(81.25) 295 1.23 Vil
(n=240)
Table 2: Constraints related to zero tillage
Statements Notsoserious Serious Veryserious  Totalweighted = Weighted Rank
(%) (%) (%) score meanscore order
Straw burning 93(38.75) 40(16.67) 107 (44.58) 494 2.06 I
Problem of standing stubble 115(47.92) 103(42.92)  22(9.16) 387 1.61 Vi
Loose straw management s problem 37(15.42) 168(70.00) 35(14.58) 478 1.99 I
Non availability of quality seed drill 106 (44.17) 42(17.50) 92(38.33) 466 1.94 Il
High population of weed at the time of sowing 46(19.17) 184(76.67)  10(4.16) 444 1.85 %
Late harvesting of rice 126 (52.50) 95(39.58) 19(7.92) 373 1.55 Vil
Late emergence of wheat seedlings 101 (42.08) 114 (47.50) 25(10.42) 404 1.68 \Y
(n=240)
Fullyfure MiAsers Nt Ao multifarious benefits to farmers adds up with certain constraints
100 which makes it difficult for the farming community to follow them.
9% The data presented in Table 2 clearly depicts that the major
80 e constrains towards the utilization of zero tillage were straw
burning (WMS 2.06) and loose straw management (WMS 1.99
< 70 )which were ranked 1*and 2, respectively. Our results are in line
% 60 with the findings of Kumari et al. (2018) who reported that loose
S 50 straw management (84.44%) was the most significant problem
g 40 and ranked on 1% position, lack of local mechanic to repair the
< 30 machine (82.22%) got 2 rank and straw burning (77.77%) got 3°
20 rank.
10 Awareness and constraints towards agroforestry : It is
09172 3 51671819 apparent from the information introduced in Table 3 and Fig. 2 that

4
Fully Aware |27.50(18.33|27.50/20.83|15.83|14.58/12.50/12.50| 4.17
WAware  |25.00/31.67|23.33|31.67)35.83 34.17/30.00/35.42 14.58
mNot Aware|47.50/50.00/49.17|47.50|48.34/51.25/57.50 52.08/81.25

Statements

Fig. 1 : Awareness (%) of farmers for various statements towards zero
tillage.

contexts and more understanding of zero tillage systems. Similar,
findings were also delineated by Evers and Agostini (2001) who
also reported that there is a need to raise awareness of potential
towards no or zero tillage. Zero tillage besides providing

the farmers’ awareness about the importance and uses of
agroforestry varied from high to medium. It may be due to the fact
that the agricultural department has an active participation in
providing awareness among the farming community. It was
observed that 1* rank was obtained by the fact that agroforestry
provides healthy environment and extra income (WMS 2.22)
followed by the fact that agroforestry systems are advantageous
over conventional agriculture (WMS 2.15), which was ranked 2",
The results show a collaborative association with the findings of
Pant (2011) and Gyau et al. (2014). Further, it was observed that
lack of interest among respondents due to long duration of return
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Fully Aware K Aware W Not Aware
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WNotAware) 2208 | 1125 | 1375 | 1042 | 3667 W NotAware | 5125 | 4750 | 4250 | 5000 | 52.92
Statements Statements

Fig. 2 : Awareness (%) of farmers for various statements towards agro

Fig. 3 : Awareness (%) of farmers for various statements towards crop

forestry. diversification.

Table 3 : Farmers’ awareness towards agroforestry

Statements Fully aware Aware Notaware Total weighted ~ Weighted Rank
(%) (%) (%) score meanscore order

Agroforestry systems advantageous over 53(22.08) 171(71.25) 16(6.67) 517 2.15 I

conventional agricultural

Restoring the soil fertility 27(11.25) 109 (45.42) 104 (43.33) 403 1.68 1%

Reduces land degradation and soil erosion 33(13.75) 108 (45.00) 99 (41.25) 414 1.73 M

Reducesirrigation requirement 25(10.42) 109 (45.42) 106 (44.16) 399 1.66 \Y

Provide healthy environmentand extraincome 88(36.67) 117 (48.75) 35(14.58) 533 222 I

(n=240)

Table 4 : Constraints related to agroforestry

Statements Notsoserious Serious Veryserious  Totalweighted ~ Weighted Rank
(%) (%) (%) score meanscore order

Costof tree productionis very high 146 (60.83) 86 (35.83) 8(3.34) 342 143 IX

Protection of trees from animals require alot 158 (65.83) 80(33.34) 2(0.83) 324 1.35 X

oflabour cost

Lack of subsidy and plant material for 88(36.67) 46 (19.17) 106 (44.16) 498 2.08 \Y

agroforestry

Problem of proper market for small scale 84(35.00) 47(19.58) 109 (45.42) 505 2.10 v

agroforestry

Highinitial cost of agroforestry 74(30.83) 139(57.92) 27(11.25) 433 1.80 VI

Lack of knowledge of tree management practice 114 (47.50) 42(17.50) 84(35.00) 450 1.88 Vi

Lack of knowledge about proper selection of 72(30.00) 51(21.25) 117 (48.75) 525 219 I

tree species and theirmanagement

Lack of awareness of right stage of harvesting 133(55.42) 30(12.50) 77(32.08) 424 1.77 Vil

oftrees

Lack of availability of market for agroforestry 80(33.33) 49(20.42) 111 (46.25) 511 213 M

produce atlocal level

Lack ofinterestamong respondents due to 6(2.50) 72(30.00) 162 (67.50) 636 2.65 I

long duration of return

No assurance for agroforestry produce 88(36.67) 46 (19.17) 106 (44.16) 498 2.08 \Y

(n=240)

® Journal of Environmental Biology, November 2020 ¢



1652 P. Kumar et al.. Complementary practices for conservation agriculture

Table 5: Farmers’ awareness towards crop diversification

(n=240)

Statements Fully aware Aware Notaware Total weighted ~ Weighted Rank

(%) (%) (%) score meanscore order
Crop diversification helps to sustain soil health 29(12.08) 88(36.67) 123(51.25) 386 1.61 v
It helps to generate employmentand income 30(12.50) 96(40.00) 114 (47.50) 396 1.65 M
round the year
Crop diversification helps to reduce risk of 70(29.17) 68(28.33) 102 (42.50) 448 1.87 I
crop failures
Crop diversification promotes use of resources 60(25.00) 60(25.00) 120(50.00) 420 1.75 I
Ithelps to increase the production 19(7.92) 94(39.16) 127(52.92) 372 1.55 \
Table 6: Constraints related to crop diversification

(n=240)

Statements Notsoserious Serious Veryserious  Totalweighted =~ Weighted Rank

(%) (%) (%) score meanscore order
Lack of educational and training facilities 10(4.17) 70(29.16) 160 (66.67) 630 2.63 I
Lack of creditand government aids 13(5.42) 85(35.42) 142 (59.16) 609 2.54 I
Gram Panchayats ineffective role in agricultural 73(30.42) 52(21.66) 115(47.92) 522 2.18 Vi
diversification
Lack of effective community leadersinthe village 93 (38.75) 47(19.58) 100 (41.67) 487 2.03 Vil
Lack of microfinance agencies and self-help 93(38.75) 40(16.67) 107 (44.58) 494 2.06 Vil
groups
High rates of interest of private money lenders 93(38.75) 47(19.58) 100 (41.67) 487 2.03 Vil
Lack of knowledge about price and market 93(38.75) 40(16.67) 107 (44.58) 494 2.06 Vil
information
Crop diversification needs introduction of new 47(19.58) 62(25.84) 131(54.58) 564 2.35 M
machinery
No facilities for processing and value addition 46(19.17) 70(29.16) 124 (51.67) 558 2.33 \%
Poverty 46(19.17) 70(29.16) 124 (51.67) 558 233 v
Resistance in adoption of new technology 50(20.84) 71(29.58) 119(49.58) 549 2.29 \Y
due to fear of failure
Bribery and leakages in subsidies 106 (44.17) 42(17.50) 92(38.33) 466 1.94 IX

(WMS 2.65), lack of knowledge about proper selection of tree
species and their management (WMS 2.19) and lack of
availability of market for agroforestry systems produced at local
level (WMS 2.13) were found to be serious constraints towards
growth of agroforestry based systems as given in Table 4.
Mahmood et al. (2020) also concluded that mostly farmers have
positive attitude towards agroforestry practices, as they
understand multiple benefits from growing trees in comparison to
cropping. Whereas farmers face various constraints, including
poor access to credit, natural hazards and little support from local
authorities. The awareness about agroforestry and adoption of
agroforestry can be increased by conducting training
programmes on planting density and management strategies to
assure that agroforestry has the most extreme constructive
outcome (Gyau et al., 2014). Similarly, Ekta et al. (2015)
suggested that proper training should be provided to the farmers
to acquaint them with proper inter-cropping and agroforestry
practices. Farooq et al. (2017) suggested that forest department

need to conduct regular proper trainings, seminars and
awareness programs at village level to educate farmers. Ghouse
(2019) also reported that inadequate credit/subsidy facility and
lack of awareness about government policies are few constraints
faced by the farmers towards agroforestry.

Awareness and constraints towards crops diversification :
Awareness among the farmers towards crop diversification varied
from low to high (Table 5 and Fig. 3). It was observed that
awareness about the fact that crop diversification helps to reduce
risk of crop failures (WMS 1.87) and crop diversification promotes
use of resources (WMS 1.75) obtained 1 and 2" position,
respectively. Anuja et al. (2020) revealed that crop diversification
of high-value crops plays a significant role in enhancing farm
income, consumption expenditure and reducing poverty. Growers
need to allocate at least 40% area for high value crops to have
significant enhancement in income and poverty reduction.
Variations in the awareness level from low to high may be due to
the reason that agriculture department is still working on the
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framework and guidelines for the diversification of crops.
However, the data introduced in Table 6 shows that the lack of
education and training facilities (WMS 2.63) and lack of credit and
government aids (WMS 2.54) were serious constraints which
hampers proper diversification of crops by the farmers which
clearly states that it is a matter of fact that the educational
standard directly affected the adoption of diversification as a
profitable entrepreneur. Salau and Ayanda (2014) also
emphasized towards providing proper training and guidelines for
the farming community to strengthen crop diversification. Further,
it is also suggested that training programmes on crop
diversification should be conducted at village level and
government should take proper steps to disseminate
diversification technique and provide capital to encourage crop
diversification among the farming community (Tirath et al., 2015;
Bosma et al., 2005).

To attain the Government of India’s goal of doubling the
farmers’ income by 2022, the conservation practices like zero
tillage, agroforestry and crop diversification should be adopted by
the farmers for improving soil health. Ensuring minimum support
price for all the agricultural commodities, providing credit/subsidy
facilities to the farmers and timely availability of inputs would
encourage them to adopt these practices. Hence, government
should make the existing policies more accountable and also
make new policies for overcoming the existing constraints and
conduct training and demonstration programs at local level
regularly. Itis also recommended that more extension staff should
be trained to enhance effective extension contact to farmers.
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