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Abstract

A field experiment was conducted at certified organic farm, Navsari Agricultural University, Navsari
during rabi season of 2016-2017 to study the effect of organics on growth, yield, quality and economics
of fenugreek. Among the solid organics, application of NADEP compost @ 5 t ha™* recorded significantly
higher plant height, number of branches plant, green biomass, number of pods plant, number of seeds
pod?, test weight, protein content in seeds, seed and straw yield and was found statistically at par with
application of vermicompost @ 2.5 t ha. In liquid organics, significantly higher plant height, number of
branches plant?, green biomass, number of pods plant, number of seeds pod, test weight, seed yield,
straw yield and protein content in seeds were obtained with the soil application of enriched banana
pseudostem sap @ 5 L ha* and statistically remained at par with treatment receiving panchagvya @ 20 L
ha’. In case of interaction, the combined application of NADEP compost @ 5 t ha* and enriched banana
pseudostem sap @ 5 L ha recorded significantly higher fenugreek seed and straw yield. From the
economic point of view, combined application of NADAP compost @ 5 t ha* and enriched banana
pseudostem sap @ 5 L ha* resulted the maximum net profit of Rs. 72746 ha* with BCR of 2.28 followed
by treatment combination of vermicompost @ 2.5 t ha! and enriched banana pseudostem sap @ 5 L ha*
with net profit of Rs.70597 ha! and BCR of 2.27.
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Introduction

Fenugreek (Trigonella foenum-graecum L.) locally known as ‘methi’ belonging to the family-
Leguminosae and Sub family-Papilionacea is widely used as spice and condiment to add
flavour in various foods (Dwivedi et. al., 2006) [l Fenugreek is the third highest important
seed spice in India (after coriander and cumin). Rajasthan and Gujarat are the main fenugreek
producing states in India. In India, the area under fenugreek is about 90,500 hectare with an
annual production of 1, 10, 530 tonnes (Source: Cardamoms: Estimate by Spices Board,
Calicut, 2014-15). Gujarat is the leading state in fenugreek production and it grows mainly in
Mehsana, Patan, Sabarkantha, Banaskantha and Kheda districts. The average productivity of
fenugreek in the country seems to be very low (1215 kg hat) which required to be increased
(Lal et al., 2015) [*8l. Fenugreek’s fresh tender leaves are also taken as vegetable which are
rich in iron, calcium, vitamins and essential amino acid. The seeds contain protein, alkaloid
trigonelline (bitter taste), choline, fatty oil, water, mineral matter, carbohydrate, calcium,
phosphorus, fiber, iron and vitamins (Habib et al., 1971) (%, The seed is bitter in taste due to
presence of alkaloid known as “Trigonelline” which is considered as basic material for the
synthesis of cellulose, hemicelluloses and amino acids. Its roots are endowed with mini factory
to synthesize nitrogen for plant. Thus, its cultivation enriches the soil in nitrogen. The current
global scenario firmly emphasizes the need to adopt eco-friendly agricultural practices for
sustainable food production. The excessive use of agro-chemicals for the last few years
resulted in soil degradation, ground water and environmental pollution leading to ecological
imbalances. In this context, a keen awareness has to be created on the adoption of organic
farming as a remedy to maneuver the ill effects from chemical farming. Many studies showed
that organic nutrients could enhance the vegetative growth and yield of seed spices like fennel
(Darzi et al., 2008) M and coriander (Lal and Singh, 2016) 1161, Recent trends in agriculture are
centered on reducing the use of inorganic fertilizers by organic manures and biofertilizers
(Gyaneshwar et al., 2002 and Darzi et al., 2011) [ 51, Different organic sources also play an
important strategy in order to improve the biological, chemical and physical conditions of the
soil, acquiring each time greater importance not only for the yields usually reached but also for
the economic application and contribution to environment protection. In view of better growth,
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yield, quality and more economic returns of fenugreek gain by
adopting organic farming system the present study was
carried out to find out the effect of organics on growth, yield,
quality and economics of fenugreek.

Materials and Methods

A field experiment was carried out at Organic Farm, Navsari
Agricultural University, Navsari during rabi season of 2016-
17. The experimental soil had pH 7.78 and electrical
conductivity 0.44 dS m™. The soil was medium in organic
carbon (0.79%), available nitrogen (258.12 kg ha), available
P,Os (45.58 kg ha') and available KO (273.52 kg ha?). The
experiment was laid out in factorial randomized block design
with three replications. There were twelve treatment
combinations consisting of three levels of solid organics (So:
Control, S;: NADEP compost @ 5 t ha! and Sy
Vermicompost @ 2.5 t ha') and four levels of liquid organics
(Lo: Control, L;: Panchagavya @ 20 L ha, L,: Jeevamruta
@ 200 L hal, Ls: Banana pseudostem sap @ 5 L ha). The
solid organics were applied one day before sowing and liquid
organics were incorporated in soil by drenching as per
treatments. Chemical compositions of solid and liquid
organics are given in Table 1 and Table 2. The fenugreek
variety Gujarat Methi-2 was sown manually at 30 cm row to
row spacing keeping seed rate of 20 kg ha®. Standard
agronomic practices were adopted for raising healthy crop.
Observations were recorded on five tagged plants in each
treatment for growth and yield attributes. Net returns of each
treatment were calculated by deducting the total cost of
cultivation from the gross return. The Benefit Cost Ratio
(BCR) was calculated by dividing gross returns with cost of
cultivation. The collected data for various parameters were
statistically analysed using Fisher’s analysis of variance
(ANOVA) technique and the treatments were compared at 5%
level of significance.

Result and Discussion

Effect of solid organics

Growth attributing characters:  Results regarding
germination percentage in fenugreek did not show significant
effect with the application of solid organics. The application
of NADEP compost @ 5 t ha (S;) showed significantly
higher plant height (8.86 cm and 35.26 cm), number of
branches plant? (3.13 and 6.56) and yield of green biomass
(1521 kg ha' and 4090 kg ha?) at 30 and 60 DAS,
respectively and remained at par with application of
vermicompost @ 2.5 t ha® (Table 3). The increase in growth
attributing characters might be due to ideal C:N ratio of
NADEP compost with comparatively higher nitrogen content.
Addition of organic manure also enhanced soil structure
which reduced the soil crusting and provide better soil
environment for plant growth. These results are in conformity
with the findings of Singh et al. (2015) 281, Naikwade et al.
(2011) T and Vedpathak (2016) (4,

Yield and yield attributes: Application of solid organics viz;
NADEP compost @ 5 t ha* significantly affected on number
of pods plant®(29.06), number of seeds pod*(14.75), test
weight (12.43 g), seed yield (1137 kg ha') and straw yield
(2049 kg ha?) of fenugreek and stood statistically at par with
the application of vermicompost @ 2.5 t ha™* (Table 4). Pawar
and Tambe (2012) ! indicating the enhanced plant vigor
growth due to higher level of organic inputs which were
found to be useful in increasing photosynthetic activities and
there by accumulation of more carbohydrates and higher dry

matter with higher levels of organic inputs. These growth
attributes are also in accordance with the finding of Naikwade
et al. (2011) ¥ Kumar et al. (2014) I, Agarwal et al.
(2012) [ and Vedpathak, (2016) 31,

Quality: Application of solid organics were failed to show
any significant effect on fiber content of fenugreek seed. In
case of protein content application of NADEP compost @ 5 t
ha? recorded significantly higher protein content (17.46%) in
fenugreek seed (Table 4). Nitrogen is the major constituent of
protein and inclusion of N rich NADEP compost enhanced
significantly N content in seed which might have increased
seed protein content of fenugreek. The results are in close
conformity with those of Paikra and Dwivedi (2012) 241, Tak
et al. (2014) B% and Khan et al. (2008) 121,

Effect of liquid organics

Growth attributing characters: Soil application of liquid
organics didn’t show any significant effect on germination per
cent of fenugreek but significantly affected plant height (8.80
cm and 36.13 cm), number of branches plant (3.14 and 6.47)
and yield of green biomass (1504 kg ha* and 3954 kg ha) at
30 and 60 DAS, respectively with the application of enriched
banana pseudostem sap @ 5 L ha? (Ls) and remained at par
with the panchgavya @ 20 L ha? (L;) and jeevamruta @ 200
L ha! (L) (Table 3). The conspicuous impact of liquid
organics on growth attributes of fenugreek might be due to
their rapidly available form of nutrients, which are easily
absorbed, leading to faster growth and development of
fenugreek components. Fermented liquid organic manures
contain macro and micro-nutrients, many vitamins, essential
amino acids, numerable microorganism and growth
promoting substances like IAA, GA etc. (Palekar, 2006;
Natarajan, 2007 and Sreenivasa et al., 2010) 2% 20 29 \which
help in improving plant growth, metabolic activity and
resistance to pest and diseases. Similar results were also
obtained by Gore and Sreenivasa (2011) ], Satashiya et al.

(2012) 281, Patil et al. (2013) 24 and Jondhale et al. (2014)
[11]

Yield and vyield attributes: Soil application of enriched
banana pseudostem sap @ 5 L ha? produced significantly
higher number of pods plant™ (29.03), number of seeds pod™*
(14.80), test weight (12.10 g), seed yield (1093 kg ha') and
straw yield (1987 kg ha?) of fenugreek which stood at par
with treatment panchagvya @ 20 L ha' (Table 4). Banana
pseudostem sap, panchagvaya and jeevamruta are rich source
of several plant essential nutrients hence soil application of
this liquid organics provides balance nutrition to the crop.
Growth hormones present in these liquid organic manures
helps in root development, mineral absorptions,
photosynthesis and ultimately crop yield and easy
assimilation of nutrients supplied through liquid organics to
the crop. Devakumar et al. (2011) also reported that both
jeevamruta and panchgavya have enhanced the growth of
nitrogen fixers in locally available substrates such as FYM,
pressmud, compost and digested biogas slurry. Similar
findings were also reported by Kumar et al. (2011) "1, Kumar
et al. (2012) I3, Choudhary et al. (2013) 3 and Shinde et al.
(2015) 271,

Quality: Soil applied liquid organics didn’t show significant
effect of fiber content in fenugreek seeds but soil application
of enriched banana pseudostem sap @ 5 L ha? (Ls) gained
significantly higher seed protein content (17.11%) and
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statistically remained at par with treatment receiving
panchagvya @ 20 L ha? (Table 4). The improvement in
protein content might be attributed due to higher uptake of
nitrogen  during growth  period which increased
photosynthesis, synthesis of protoplasm and protein. These
finding are in general agreement with the experimental results
of Patil et al. (2012) 2%l and Shinde et al. (2015) [?71,

Interaction effect

The combined application of NADEP compost @ 5 t ha* and
enriched banana pseudo stem sap @ 5 L ha (S;Ls) recorded
significantly higher fenugreek seed and straw yield and was
found statistically at par with treatment combination S;Lj,
Sily, Soli, Sob, and S;Ls (Table 5). The combined
application of solid and liquid organics in soil enhance the
rate of mineralization due to solubilizing effect of liquid
organics on solid organics, resulted early and easily
availability plant essential nutrient to crop. Liquid organics
like banana pseudostem sap, panchgavya, Jeevamruta etc.
promote the decomposition of solid organics and enhance

plant growth due to presence of plant growth regulator,
microbes, organic acid etc. in liquid organics. Similar trends
were also reported by Kumar et al. (2012) 3, Patil et al.
(2012) @31 Laharia et al. (2013) [® and Anuja and
Vijayalakshmi (2014) [,

Economics: Economic benefit is the ultimate goal for crop
growers. The economics in terms of gross and net returns for
the different solid and liquid organics were worked out and
presented in Table 6. Combined application of NADAP
compost @ 5 t ha* (S;) and enriched banana pseudostem sap
@ 5 L ha' (Ls) resulted the maximum net profit of Rs. 72746
ha' with BCR of 2.28 followed by S,L3 treatment with net
profit of Rs.70597 ha* with BCR of 2.27 (Table 6). Thus,
combine application of these two combinations were found
economical, profitable and proved higher remunerative.
Similar economics were obtained by Singh and Kushwah
(2006) 4, Singh et al. (2011) %, Biswas et al. (2012) 32,
Chaudhari et al. (2013) and Salunkhe et al. (2013) (31,

Table 1: Chemical compostion of solid organics

Manure ToOC [ N | P [ K] s Fe [Mn]zn]Cu
(%) mg kgt)
NADEP compost 19.06 | 1.12 | 0.78 | 1.36 | 0.67 | 1188 96 | 42 | 25
Vermicompost 20.1 1.09 | 065 | 1.4 | 055 | 1550 | 97 | 35| 12
Table 2: Chemical compostion of liquid organics
Liquid organic | N [ P [ K JF] Mn [ zn [ cu
(mg L)

Panchagavya 1000 175 194 29 0.87 0.68 0.05
Jeevamruta 770 166 53 79 4.00 2.60 1.30
Enriched b. sap 8570 175 1150 44 14,5 4.61 0.8

Table 3: Effect of solid and liquid organics on growth attributes of fenugreek

N Plant height (cm) No. of branches plant? Green biomass (kg ha')
Treatment | Germination (%) 3,505 60DAS | 30DAS | 60DAS | B30DAS | 60DAS
Solid organics (S)
So 83 6.78 26.47 2.32 5.02 916 2910
S1 91 8.86 35.26 3.13 6.56 1521 4090
Sz 87 8.84 33.80 291 6.34 1415 3925
S.Em. (¥) 3.92 0.29 1.67 0.16 0.24 62.27 135.16
CD at 5% NS 0.84 4.89 0.47 0.71 182.63 396.40
Liguid organics (L)
Lo 84 7.43 28.14 2.37 5.37 1103 3346
L1 89 8.50 32.59 2.99 6.27 1329 3728
L. 85 7.91 30.52 2.65 5.79 1200 3538
L3 92 8.80 36.13 3.14 6.47 1504 3954
S.Em. (1) 4.52 0.33 1.93 0.19 0.28 71.90 156.07
CD at 5% NS 0.97 5.65 0.54 0.82 210.88 457.72
Interaction (S X L)
S.Em. (¥) 7.84 0.57 3.33 0.32 0.48 124.54 270.31
CD at 5% NS NS NS NS NS NS NS
CV % 15.53 12.12 18.14 19.96 14.01 16.80 12.86

Table 4: Effect of solid and liquid organics on yield attributes, yield and quality of fenugreek

Treatment Number of pods | Number of Test Seed yield | Straw yield |Protein content| Fiber
plant?! seeds pod?! | Weight (g) (kgha™ (%)
Solid organics (S)
So 22.72 10.89 9.20 788 1432 14.47 7.48
S1 29.06 14.75 12.43 1137 2049 17.46 7.65
S2 28.48 14.26 11.95 1083 2005 16.72 7.64
S.Em. (¥) 1.01 0.54 0.36 29.20 47.24 0.18 0.05
CD at 5% 2.97 1.59 1.06 85.64 138.56 0.54 NS
Liguid organics (L)
Lo | 24.14 | 1186 | 9.97 | 837 | 1533 | 15.00 | 752

2422~



Journal of Pharmacognosy and Phytochemistry

L1 27.56 13.48 11.80 1067 1950 16.50 7.61

Lo 26.29 13.07 10.91 1012 1846 16.23 7.56

Ls 29.03 14.80 12.10 1093 1987 17.11 7.66
S.Em. (%) 1.17 0.63 0.42 33.72 54.55 0.21 0.06
CD at 5% 3.43 1.84 1.23 08.88 160.00 0.62 NS

Interaction (S X L)

S.Em. (%) 2.03 1.09 0.73 58.40 94.49 0.37 0.11
CD at 5% NS NS NS 171.27 277.13 NS NS
CV % 13.11 14.15 11.24 10.09 8.95 3.94 2.43

Table 5: Interaction effect of solid and liquid organics on seed and straw yield of fenugreek

Solid organics Seed yield (kg hat) Straw yield (kg ha!)
Liquid organics So S1 S2 So S1 S2
Lo 776 925 811 1390 1652 1556
L1 794 1211 1196 1458 2218 2173
L. 784 1153 1098 1409 2079 2050
Ls 797 1258 1225 1470 2247 2243
S.Em. (3) 58.40 94.49
CD at 5% 171.27 277.13
CV % 10.09 8.95

Table 6: Effect of solid and liquid organics on economics of fenugreek

Yield (kg ha) Gross return Cost of cultivation Net return
Treatment Seed Straw (Rs hat) (Rs ha't) (Rs hat) BCR
SoLo 776 1390 78957 41396 37561 1.91
SoLa 794 2050 81417 41996 39421 1.94
Sol2 784 1992 80425 41996 38429 1.92
SoLs 797 2492 82225 41896 40329 1.96
Silo 925 2740 95273 56396 38877 1.69
Sila 1211 3276 124376 56996 67380 2.18
Silo 1153 3099 118399 56996 61403 2.08
Siks 1258 3875 129642 56896 72746 2.28
Salo 811 2564 83697 55146 28551 1.52
Sala 1196 3137 122737 55746 66992 2.20
Saol2 1098 2774 112608 55746 56862 2.02
Saols 1225 3742 126243 55646 70597 2.27

Conclusion

Based on the results of the experimentation, application of
NADAP compost @ 5 t ha! or vermicompost @ 2.5 t ha?
along with soil application of enriched banana pseudostem
sap @ 5 L hatincreased growth, yield, quality and economics
of fenugreek under organic farming system in South Gujarat
condition.
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