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Abstract: Fresh and green leafy vegetables are an inevitable part of human nutrition. Leafy coriander
is one of the most important condiments in the world and requires adequate fertilizer input for higher
production. Expanding population constraints have compelled many countries to use pesticides
and fertilizers in order to boost farm production and fulfil their ever-increasing food demands.
To stimulate the rapid and sumptuous growth of leafy vegetables like coriander, farmers apply a
lot of nitrogenous fertilizers, resulting in poor quality and shelf lives. The application of organic
amendments can solve this issue by improving the quality of coriander, as well as prolonging its
shelf life. Moreover, various research work has been carried out in India and abroad on coriander
as a seed spice, but limited research has been conducted on coriander as a condiment. Hence, this
investigation was taken up. The experiment was prepared with seven treatments in a randomized
block design and was replicated three times in the organic block of the Experimental Farm at Assam
Agricultural University, India. The data from the respective field experiment were subjected to
appropriate statistical analysis, as per the procedure proposed by Panse and Sukhatme. The result of
the present investigation revealed that T7 (enriched compost @ 5 t ha−1) could produce the maximum
yield with the highest benefit–cost ratio of 3.18, along with the best performance in terms of the
quality of produce. Therefore, T7 can be inferred as farmer-friendly for sustainable production due
to its efficiency, higher net return in comparison to other treatments, and minimal impact on the
environment (and thus its adoption can be taken into consideration under field conditions).
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1. Introduction

Coriander, also known as cilantro, is an annual herbaceous plant that belongs to
the family Umbelliferae, which is widely used as a condiment in global cuisine. It is a
garnish ingredient in a variety of dishes, such as salad dressings and sauces, as well as in
seafood and chicken dishes [1]. As the population continues to grow, many countries are
being forced to increase agricultural production through the use of pesticides and fertilizer.
The green revolution has led to an increase in food productivity; however, this has been
accompanied by an increase in the reliance of farmers on synthetic inputs to increase
output and profits. Inorganic fertilizers have been linked to soil structure degradation
and aggregation loss [2], while chemical pesticides have been linked to a decrease in soil
microbial activity, which can have a detrimental effect on the soil’s nutritional content,
as well as the environment [3]. Therefore, the most effective solution is to adopt organic
vegetables in view of the detrimental effects of chemical pesticides and toxic chemicals on
human health and our capacity to avoid them. As such, organic amendments can play a
vital role in regenerating soil biological matter, increasing soil bulk density and improving
water retention capacity of soil [4]. In light of the aforesaid aspects, this investigation was
carried out to assess the organic amendments that can be used to improve the growth, yield,
and quality of green coriander.
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2. Methodology

This investigation was conducted during 2021–22 in the organic block of the Experi-
mental Farm, the Department of Horticulture, Assam Agricultural University, Jorhat. The
experimental site was situated at a 26.45◦ N latitude, a 94.12◦ E longitude, and an elevation
of 86.8 m above mean sea level and under the Upper Brahmaputra Valley Agro-Climate
Zone of Assam. The maximum and minimum temperatures during the investigation pe-
riod were 23.7–29.2 ◦C and 9.2–14.4 ◦C, respectively. The experiment was prepared with
7 treatments in a randomized block design and replicated 3 times. The treatments were
as follows: T1 (absolute control), T2 (vermicompost @ 2.5 t ha−1), T3 (vermicompost @
2.5 t ha−1+ microbial consortium), T4 (vermicompost @ 5 t ha−1), T5 (vermicompost @
5 t ha−1+ microbial consortium), T6 (enriched compost @ 2.5 t ha−1), and T7 (enriched
compost @ 5 t ha−1). The soil textural class of the experimental plot was sandy loam and
each experimental plot size was 3 m2. Moreover, the soil of the experimental plot was acidic
in nature, and it had low availability of nitrogen and medium availability of phosphorus
and available potassium. Organic manures, viz., vermicompost, enriched compost, and
microbial consortium (azotobacter + phosphate-solubilizing bacteria + rhizobium), were
applied before being randomly sowed in each replication. As a soil application, microbial
consortium was applied at a rate of 3.5 Kg ha−1. Seeds were gently rubbed to split them
into two halves and then soaked in water for 16 h. The floated seeds were discarded and
the viable seeds were sown in line by opening a furrow with a depth of 2.5–3 cm and
maintaining a 20 cm inter-row spacing distance. The procedure described by Panse and
Sukhatme [5] was used to statistically analyze the data relevant to growth, yield, and
quality parameters.

3. Results and Discussion
3.1. Growth and Yield Parameters

The study revealed that the highest values for all growth-attributing characteristics
were recorded in the treatment comprising enriched compost @ 5 t ha−1. The highest plant
height (24.45 cm) and the maximum number of leaves (33.99) and branches (12.05) were
recorded in T7 (enriched compost @ 5 t ha−1) and are presented in Table 1. These values
can be attributed to the presence of beneficial microbes in the organic compost, which
considerably increases the growth. The addition of organic inputs may have enhanced
the physical, chemical, and biological characteristics of the soil, improving the plants’
nutrient uptake and utilization, leading to better plant development. These findings are in
conformity with Gogoi et al.’s [6] remarks on knolkhol and Mathukia et al.’s [7] remarks on
coriander. The growth performance, in terms of the whole plant weight of coriander, has
also indicated a similar pattern. A similar result was also obtained by Sakthivel et al. [8] in
relation to coriander. This could be due to an increased plant height with a higher number
of leaves and branches; thus, there was an overall increase in the vegetative growth of the
plant in T7 (enriched compost @ 5 t ha−1). Again, the number of plants per square meter
was the highest in T7 due to less mortality, resulting in a higher number of plants (Table 2).
The highest yield per square meter was obtained in T7 (enriched compost @ 5 t ha−1).
Enriched compost facilitates the ability of the soil to retain moisture, provides essential
nutrients that are released slowly, and increases yields over the long term. Vegetative
growth characteristics, such plant height, as well as the number of leaves, branches, and
plants per square meter, increased significantly, exhibiting a positive correlation with yield.
Similar findings were reported by Mathukia et al. [7] on coriander and by Chandran [9]
on Chinese cabbage. The highest root–shoot ratio was obtained in T7 (enriched compost
@ 5 t ha−1). The root–shoot ratio is an essential metric for evaluating the health of plants [10].
This ratio has a strong correlation with the health of the plant during all stages of vegetative
growth and development [11]. Better plant health and growth was observed in the plants
growing under T7. This result is in agreement with the findings of Umlong [12] on carrot.
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Table 1. The effect of organic amendments on the growth-attributing characteristics.

Treatments Plant Height Number of Leaves per Plant Number of Branches per Plant

15
DASs

30
DASs

45
DASs At Harvest 15

DASs
30

DASs
45

DASs At Harvest 15
DASs

30
DASs

45
DASs At Harvest

T1 3.87 7.77 14.09 17.66 3.55 7.16 14.37 26.27 3.17 4.08 4.85 6.25

T2 4.10 8.35 14.50 19.55 4.99 9.10 16.50 27.83 3.83 4.81 6.38 8.38

T3 4.25 8.60 16.79 21.10 5.28 9.80 18.80 29.00 4.06 5.05 8.12 10.13

T4 4.53 9.02 17.18 21.54 6.06 11.32 20.08 30.80 4.16 5.77 9.13 10.30

T5 4.54 9.16 17.29 22.50 6.83 11.63 21.62 32.24 4.72 5.96 9.54 11.64

T6 5.06 11.26 18.15 23.16 8.41 12.62 23.25 33.68 5.10 6.02 10.87 11.93

T7 5.63 11.53 18.91 24.45 8.73 12.90 24.51 33.99 5.17 6.34 11.11 12.05

S.Ed (±) 0.01 0.01 0.02 0.53 0.23 0.10 0.17 0.18 0.01 0.01 0.17 0.01

CD (5%) 0.04 0.02 0.04 1.17 0.50 0.23 0.39 0.40 0.03 0.04 0.39 0.03

DASs = days after sowing.

Table 2. The effect of organic amendments on the yield-attributing characteristics.

Treatments Weight of the
Whole Plant (g)

Number of Plants per
Square Meter

Root–Shoot
Ratio

Yield per Square
Meter (Kg)

T1 7.11 83.11 0.32 0.10

T2 7.91 88.33 0.38 0.22

T3 8.20 91.00 0.40 0.24

T4 8.97 91.55 0.42 0.38

T5 10.09 93.11 0.43 0.40

T6 12.46 94.00 0.46 0.34

T7 13.77 95.33 0.49 0.56

S.Ed (±) 0.10 0.45 0.01 0.01

CD (5%) 0.22 1.00 0.02 0.02

3.2. Quality Parameters

In the case of quality parameters, T7 (enriched compost @ 5 t ha−1) had the highest
moisture content, with 86.88% (Table 3). This could be related to the fact that the leaves in
the T7 treatment were larger in comparison to those in the other treatments, thus resulting
in a higher moisture content. This finding was in accordance with Nayak et al.’s [13]
study on palak. This study shows that the highest ascorbic acid content (99.82 mg 100−g)
was recorded in T7 (enriched compost @ 5 t ha−1). This can be attributable to the fact
that the use of biofertilizers and organic fertilizers may have boosted the intake of major-
and micronutrients, resulting in an increase in vitamin production. Consequently, more
carbohydrates that can be utilized to produce ascorbic acid are needed [14]. Similar findings
were reported by Sharma and Agarwal [15] on spinach, Hazarika et al. [16] on cauliflower,
and Vethamoni and Thampi [17] on palak. Again, the fiber content was found to be the
highest, i.e., 8.27%, in T5 (vermicompost @ 5 t/ha+ microbial consortium), as presented in
Table 3. Gontijo et al. [18] observed that that organically cultivated crops recorded higher
fiber contents compared to conventional crops. Since phenolic compounds are produced
by the plant as a defense against pathogens, and given that lignin is a component of total
fiber, it is possible that the treatment could prevent an increase in phenolic compounds [19].
Plants’ production of increased phenolic compounds as a defense against insect invasion
can be attributed to the increase in fiber content [20]. These results are in accordance with
those obtained by Premsekhar et al. [21] on okra, Shankar et al. [22] on amaranthus, and
Jabeen et al. [23] on spinach beet.
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Table 3. The effect of organic amendments on the quality-attributing characteristics.

Treatments Moisture
Content (%)

Ascorbic Acid
(mg 100−g)

Fiber Content
(%)

Iron Content
(mg 100−g)

Protein
(g 100−g)

Ash Content
(%)

T1 85.35 90.23 6.14 19.02 3.09 2.60

T2 86.28 92.18 6.29 20.42 3.25 2.85

T3 86.11 94.29 6.61 20.76 3.46 3.10

T4 86.18 97.28 7.69 21.77 3.59 3.36

T5 86.43 98.16 8.27 21.84 3.84 4.12

T6 85.68 99.57 7.43 22.05 3.82 3.64

T7 86.88 99.82 7.96 22.71 4.03 3.84

S.Ed (±) 0.32 0.02 0.14 0.01 0.01 0.01

CD (5%) 0.72 0.05 0.30 0.02 0.02 0.02

The maximum iron content (22.71 mg 100−g) was found in T7 (enriched compost @
5 t ha−1). The effect of enriched compost on iron assimilation can be attributed to the
organic carbon present in applied organic manures, which serves as a source of energy
for soil microbes and, upon mineralization, releases organic acids and thus increases the
availability of iron. This is in conformity with the results of Roy et al. [24] on Indian spinach,
which indicate that the addition of organic matter to soil increases the mineralization impact
of soil and hence increases the uptake of micronutrients like iron. Similar outcomes were
reported by Kavitha et al. [25] in relation to amaranthus and Jamoh [26] in relation to palak.
The maximum protein content of 4.03 g 100−g was recorded in T7 (enriched compost @
5 t ha−1). The increase in protein content could be attributed to higher P and NH4

+-N
absorption, improved mineral uptake, and the synthesis of phytohormones such IAA and
gibberellins due to the application of the compost [27]. Similar findings were reported by
Sanwal et al. [28], Ravimycin [29], and Islam et al. [30] on coriander. Moreover, the highest
ash content (4.12%) was recorded in T5 (vermicompost @ 5 t/ha+ microbial consortium).
This is ascribed to the higher proportion of non-combustible substances present in the
organic treatment, as organic fertilizers are less potent, as well as the fact that the organically
treated soil has more biological activity, which enables plants to absorb more nutrients from
the soil [31]. This finding was in accordance with Kumar et al.’s [14] results on cabbage
and Gogoi et al.’s [6] results on Knolkhol.

4. Conclusions

The results of this investigation revealed that T7 (enriched compost @ 5 t ha−1) could
produce the maximum yield with the highest benefit–cost ratio of 3.18, along with the best
growth performance and quality of produce in comparison to the other treatments. There-
fore, T7 (enriched compost @ 5 t ha− 1) can be inferred as farmer-friendly for sustainable
production based on its efficiency, minimal effect on the environment, and higher net return
of Rs. 4,29,200 per ha over the other treatments (and thus its adoption can be taken into
consideration under field conditions).
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