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ABSTRACT

ICAR-CAZRI, Krishi Vigyan Kendra, Kukma, Bhuj conducted a field study on the
micronutrient (Zn and Fe) influence through frontline demonstrations (FLDs) on
the yield and economics of coriander cultivating farmers of different villages of
Anjar and Bhuj Talukas in Kachchh, Gujarat during rabi 2016-17 to 2018-19. The
foliar application of chelated Zn and Fe increased the seed yield and net income
of the coriander cultivating farmers. The FLDs plots recorded an average yield
ranging from 1750 to 2033 kg ha' with a mean of 1862.67 kg ha™' compared to
the local check (1616 kg ha™). The increased yield in demonstration plot ranged
from 13.27 to 18.75% and 15.26% in average output. The average technology
gap, extension gap and technology index were 264.6 kg ha, 246.67 kg ha' and
15.33%, respectively. Demonstration plots had a greater average net return (Rs.
70841.67) and B: C ratio (3.27) than farmer’s practice where it was Rs. 57816.67
and 2.89, respectively. The current findings clearly suggest that by the spray of
micronutrients, the grain yield and economics of coriander can be enhanced.

Introduction

pleasant aromatic odoror essential oil rich in linalool
found in the stem, leaves and fruits of coriander (Taneva

Among the seed spices, coriander is the most important
spice crop with multiple utility. It is an annual plant that
belongs to member of the Apiaceae family possessing
spice, aromatic, nutritional as well as medicinal proper-
ties (Diederichsen and Hammer, 2003; Khan et al., 2014;
Laribi et al., 2015; Mandal and Mandal, 2015; McAusland
et al., 2020). The aromas and flavours have for many years
attracted the attention of man is due to the presence of
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et al., 2016; Beyzi et al., 2017). This is a remunerative
cash crop planted primarily in India’s arid and semi-arid
regions during the winter season. Coriander production
in India accounts for more than 80% of total production.
In India, annual coriander seed production was 7,56,000
tonnes in 2019-20, grown on 6,29,000 ha with a productiv-
ity of 1202 kg ha! (Anonymous, 2019-20). Gujarat came in
third place in coriander production, with 2,18,093 tonnes
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produced on 1,41,221 acreages at a productivity of 1540
kg ha-1. The major districts in Gujarat where this crop is
commercially farmed in considerable areas are Junagadh,
Rajkot, Porbandar, Kutch, Amreli, Surendranagar, Morbi,
and Gir Somnath. Coriander is grown on 2700 ha in the
Kutch district, with a yield of 5130 MT and a productiv-
ity of 1540 kg/ha (Anonymous, 2020-21). In the fiscal year
2020-21, India exported coriander seeds worth 43.27 mil-
lion USD to over 140 countries, earning foreign cash.

Micronutrient deficiency of zinc (Zn) and iron (Fe) is
currently a major problem in developing countries due to
the use of high-yielding varieties, intensive cropping sys-
tems, inadequate supplies of micronutrients and losses of
organic matter content caused by erosion and pollution.
Micronutrients are needed in small amounts for plant
growth and development and their deficiency may lead to
disruption in physiological and metabolism pathways in the
plant (Nadi et al., 2013). Micronutrients application plays
an importantrole in the production of good quality and high
yield of crops (Amjad et al., 2014). The role of micronu-
trients in photosynthesis, N-fixation, respiration and other
metabolic processes of the plant is well documented (Naga
Sivaiah et al., 2013). Zinc deficiency is most prevalent in
developing countries, where the majority of the popula-
tion consumes cereals as a staple food (Cakmark, 2008;
Hacisalihoglu, 2020). The main soil factors affecting the
availability of Zn are low total Zn contents, high pH, high
calcite, and low organic matter contents. Zinc acts as an
essential structural entity of numerous enzymes that par-
ticipates in the metabolism of auxin and carbohydrates,
in protein synthesis and in the structural integrity of the
cell wall (Tsonev and Cibola Lidon, 2012). Furthermore,
it has critical roles in pollen development, fertilization
and chlorophyll synthesis (Hacisalihoglu, 2020; Karim et
al., 2012). Zinc application improves water use efficiency
(Khan et al., 2004), root structure and nitrogen fixation.
Thus, Zn is an essential element for overall improvements
in plant growth and nutrition status (Vadlamudi et al.,
2020). Iron (Fe) is also known to be an essential micro-
nutrient for plants due to its participation in several meta-
bolic processes such as photosynthesis and respiration (Pal
et al., 2019; Schmidt et al., 2020). Foliar application of Zn
through Zn-EDTA has increased the nutrient status in rice
grains (Wei et al., 2012). In wheat, the efficiency of a foliar
application of Zn-EDTA was greater than that of ZnSO4
in increasing Zn content (Brennan, 1996). Another report
stated that in triticale, the application of Zn-EDTA was
proved to be effective in increasing the agricultural output
under drought stress (Kinaci and Gulmezoglu, 2007).
Application of micronutrients significantly influenced the
number of branches, umbels per plant, seeds per umbel
and seed yield of coriander (Kalidasu et al., 2008). Most
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frequently, the amounts of Zn and Fe in the soil exceed the
plants needs but cannot readily be absorbed by plants due
to their presence in non-available forms or leaching losses.
The best alternative is to apply these micronutrients in the
form of foliar application.

Frontline demonstration (FLD) is one of these pro-
grammes, which focuses on increasing productivity by pro-
viding vital inputs as well as improved packages of practices
that have been tested by scientists from ICAR Institutes
and State Agricultural Universities (SAUs). The yields are
higher when high yielding variety seed, recommended
seed rate, seed treatment, planting time, appropriate fer-
tiliser dose, weed control, and integrated pest and disease
management are used, as opposed to farmer’s practices
(Nain et al,2011; Kumbhare et al, 2014; Mukherjee, 2019;
Singh et al, 2019 Meena et al, 2021). Other key aspects of
this initiative include promoting the farming of improved
varieties, receiving feedback from farmers concerning bar-
riers to adoption of recommended improved technologies
for further research, and maximising the technology diffu-
sion process among farmers (Nagarajan et al., 2001).

Methodology

The current study was conducted by the ICAR-CAZRI,
Krishi Vigyan Kendra, Bhuj-Kutch (Gujarat) during the
rabi, 2016-17 to 2018-19 at farmer’ fields. A total of 50
frontline demonstrations were held throughout a 20.0 ha
area in various villages of Anjar and Bhuj talukas in the
Kutch district of the Gujarat state. Based on soil analysis,
it was observed that soils was saline to alkaline in nature
(7 t0 9.0 pH) and low to medium in organic carbon (0.12-
0.70%). Calcium carbonate content in soil varied from 0.5
to 25 %. Nitrogen and potassium in the soil varied from
169-301 and 134 to 500 kg/ha, with low to medium quan-
tity of phosphorus. The micronutrients Zn and Fe were
low to medium and varied from 1.02 to 8.88 kg/ha and 2.30
to 11.10 kg/ha, respectively. The FLDs were used to look
at the differences in potential yield and demonstration
yield, as well as the extension gap and technology index. In
this impact study, yield data was obtained from FLD plots
along with local farming practices widely used by farmers
in this region, for comparative analysis. The sowing was
carried out during first and second week of November by
line sowing method at 30x15 cm (RXP). Before sowing the
coriander seeds are treated with bio-pesticide Trichoderma
viridae @10g/kg seed under shade. Under demonstration
plots, we have provided the critical input micronutri-
ents chelated forms of Zn and Fe (12%) as EDTA-Zn and
EDTA-Fe for foliar spray @ 0.2 % at flowering and seed
formation stage. During the whole cropping period we
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provided technical guidance to the farmers on integrated
crop management (ICM) practices such as seed treatment,
lines sowing, weed management, irrigation management
and integrated insect pest and disease control in the demo
plots. Farmers, on the other hand, were allowed to con-
tinue with their conventional techniques in the event of
a local check. During the off-campus trainings and field
trips, KVK scientists assisted the demonstration farmers
by demonstrating methods such as seeding in rows, spray-
ing, weeding, and harvesting. The yield and economic per-
formance of frontline demonstrations, the data on output
were collected from FLDs as well as local plots and finally
the grain yield, cost of cultivation, net returns with the
benefit cost ratio were worked out.

Statistical tools such as frequency and percentage
were used to collect, tabulate, and analyse the data. The
extension gap, technology gap, and technology index were
calculated using the Samui et al. (2000) equations.

Technology gap = Potential yield - Demonstration yield

Extension gap = Demonstration yield - yield under
existing practice

Technology index = [(Potential yield - Demonstration
yield)/Potential
yield] x 100

Gross return (Rs ha™)

Benetfit cost ratio (BCR) = —
Total cost of cultivation (Rs ha™)

Results and Discussion

Seed yield performance

The three years yield data shown in Table 1 revealed a
comparison of the productivity level between demo yield
and local check that FLD plots produced an average seed
yield of 1862.67 kg ha! in comparison to local check (1616
kg ha) over three years pooled data. It was recorded that
the additional average yield over local check was 246.67 kg
ha™', with a percent increase yield over local check of 15.56
percent. The results clearly demonstrated that the positive
influence of foliar application of micronutrients on higher
average seed yields in demonstration plots over time com-
pared to farmer’s practice were achieved may be due to the
improved ability of the crop to absorb nutrients, photosyn-
thesis and better sink-source relationship as these play vital
role in various biochemical processes. The increase in yield
may be attributed to increased plant height, maximum
number of umbels and umbellets, which were positively
affected by the foliar application of micronutrients. Similar
results are also found by Kalidasu et al., 2008 and Singh,
2015 in coriander. Fluctuations in yield observed over
the years were mainly on account of variation in climate,
sowing time, pest and diseases attack. Similar enhance-
ment in yield in coriander under FLDs was documented
by Dhaka et al., 2015; Lal et al., 2016; Meena et al. 2016;
Poonia et al. 2017 and Verma et al. (2016).

Table 1. Year wise details and yield performance of frontline demonstrations (Average of three years)

Yield (kg ha-1) Additional
yield over
Check Yield local check Increased yield over
Year No. of FLDs Area (ha) Demo Yield (IP)* (FP) (kg ha-1) local check (%)
2016-17 10 4.0 1805 1520 285 18.75
2017-18 20 8.0 2033 1783 250 14.66
2018-19 20 8.0 1750 1545 205 13.27
Average 1862.67 1616 246.67 15.56

*IP=Improved Practice; FP= Farmers Practice

Table 2. Extension gap, technology gap and technology index of coriander under FLDs

Technology Gap Extension Gap Technology Index
Year No. of FLDs (Kgha-1) (Kgha-1) (%)
2016-17 10 395 285 17.95
2017-18 20 167 250 7.60
2018-19 20 450 205 20.45
Average 264.6 246.67 15.33
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Yield gap analysis

The yield in FLDs and potential yield of the crop was com-
pared for estimating yield gaps. These gaps were further
categorized as technology and extension gaps. Technology
gap indicates a gap in demonstration yield over the poten-
tial yield and this was 395, 167 and 450 kg/ha during
2016-17, 2017-18 and 2018-19, respectively (Table 2). The
technology gap observed may be attributed to dissimilari-
ties in soil fertility, salinity, quality of irrigation water, sur-
rounding microclimate, insect-pests and disease risk, level
of crop management by farmer, and others are responsible
for the changes in this gap.

The data presented in the Table 2 showed the wide
extension gap between demo and check varied between
205 and 285 kg ha’!, with an average of 246.67 kg ha™,
during the period under study. This large extension gap
indicated that there was a need to raise awareness about
the use of high-yielding varieties in conjunction with a
better package of techniques in order to increase pro-
ductivity. Greater use of the latest improved technolo-
gies applied to high yielding varieties can subsequently
bridge this extension gap between demonstration yield
and farmers yield

The extension gap was recorded at its lowest (205 kg
ha™) in the concluding year 2018-19, indicating the greater
adoption of superior technologies of the KVK. The find-
ings of Bhoraniya et al. (2017), Lal et al. (2013), and Singh
et al. (2011) corroborate the conclusions of this study. The
acceptability and practicality of a technology are always
inversely proportional to the technology index; the higher
the acceptability of the demonstrated technology, the lower
the technology index value (Sagar and Chandra, 2004).
Over the years, the average technology index was 15.56
per cent. During the study period, the technology index
showed that the intervened technology was widely accepted
and viable by the farmers. The findings of Choudhary et al.
(2018), Mishra et al. (2009), Dayanand et al. (2012) and

Table 3. Economic analysis of front-line demonstrations on coriander
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Chauhan et al. (2020) on the impact of FLDs in different
crops are in agreement with the current studies.

Economic analysis

To assess their profit above existing technology, it is
essential to compare the economic viability of any tech-
nique exhibited on farmers’ fields. The cost of inputs and
output statistics for coriander production under frontline
demonstrations were gathered and analysed to determine
gross return, net return, additional income, and the bene-
tit cost (B:C) ratio. The outcomes of the economic analy-
sis (Table 3) of coriander cultivation revealed that besides
higher yield, participating farmers in FLDs realized a
higher mean gross return of (Rs. 101975) and mean net
returns (Rs. 70841.67) with an average benefit: cost ratio
(3.27) compared to the local check. The results of the eco-
nomic study point to the shown technology’s increased
profitability and economic feasibility. Kanwat et al.,
(2017), Poonia et al. (2017), Meena et al. (2016) and Singh
et al. (2013) also found similar findings in coriander.

Conclusions

Based on the results of a three years impact study of
frontline demonstrations on coriander crop, it is possi-
ble to conclude that productivity and economic returns
can be increased by the adoption of balanced nutrition’s
in the crop. The use of micronutrients can contribute to
high-quality coriander production at low cost. It may be
beneficial in improving growers’ attitudes, knowledge, and
competence. It can be concluded that FLDs conducted
under the close supervision of scientists are an important
extension tool for illustrating newly released crop produc-
tion technologies in the farmer’s field in various agro-cli-
matic regions and farming situations. FLDs serve a critical
role in pushing farmers to adopt modern agricultural
technology, resulting in increased output and income.

Cost of cultivation Gross Return

Net Return

Additional
(Rs/ha) (Rs/ha) (Rs/ha) Return B:C Ratio
Year 1P FP 1P FP P FP (Rs/ha) 1P FP
2016-17 29500 28000 99275 83600 69775 55600 14175 3.37 2.99
2017-18 30600 29000 101650 89150 71050 57150 13900 3.32 2.79
2018-19 33700 32000 105000 86800 71700 60700 11000 3.12 2.90
Average 31266.67 29666.67 101975 86450 70841.67 57816.67 13025 3.27 2.89

*IP=Improved Practice; FP= Farmers Practice
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