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ABSTRACT

A field experiment was conducted during rabi 2019-20 & 2020-21 at KNK Horticulture College.
Treatments comprised of three crop geometry viz., 20x10 cm (S1), 25x10 cm (S2) and 30x10cm
(S3), two fertilizer levels viz., F145:35:35:20 N:P:K:S hal, F260:45:45:30 N:P:K:S hal and three
genotypes viz., Rcr 41 (V1), Ajmer Coriander ACr?2 (V2) and Pant Haritima as a check (V3). The
experiment was laidout in Randomized Block Design (RBD) with factorial concept. Result revealed
that application of N:P:K:S 60:45:45:30 (F2) Kg* ha with a row spacing of 30x10 cm (S3)
significantly improved plant height, number of branches/plant, while minimum days to 50%
flowering was recorded in 20x10cm (S1), whereas the highest number of umbels/plant, test weight
(g), Umbellates Plant-1, seed yield (kg ha-1), straw yield (kg ha-1), biological yield (kg ha-1),
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harvest index (%) was recorded in 30x10 cm(S3) Highest No. of nodes (11.20, 11.08 & 11.28) at
harvest in S3, F2and V2and primary branches were recorded (8.86, 8.65 & 8.58) in S3, F2 and V2
respectively for growth parameters whereas, maximum No. of umbels and No. of umbellate
(39.26,38.20,42.39&139.91,134.66,140.82 )was recorded at harvest inS3,F2and V2 respectively.
Maximum Seed yield (13.22, 12.62, 12.80 & 25.77, 24.57, 24.76) was recorded in S3, F2and V2
respectively (kg ha-1). Ajmer Coriander ACr-1 (V2) recorded an additional net returns of Rs. 89273
and Rs. 82510 over Pant Haritima (V3) and Rcr 41 (V1). Highest B:C ratio was obtained with Ajmer
Coriander ACr-1(3.36) as compared to Pant Haritima (3.34) and Rcr 41 (2.93) respectively.

Keywords: Coriander; genotypes; umbel; B:C ratio; crop geometry.

1. INTRODUCTION

“Coriander (Coriandrum sativum L.) is one of the
most important an annual spice, condiment,
medicinal and wellknown herb for it's mild
pleasant aroma and test belongs to the family
Apiaceae. Coriander plant gives two primary
products that are used for flavouring, beverages
and seeds are being used for preparing value
added products such as curry powder, dhana
dal, condiment and essential oil oleoresin. The
essential oil content of locally available seeds of
coriander is 0.2-0.3 per cent whereas major
chemical constituent of essential oil are d-
linalool, linalyl acetate along with other important
constituents such as thymol, geraniol,
carophyllene and pinene. The green leaves are
good source of vitamin C (12.0 mg) and (175
IU/100 g), while seed are rich in carbohydrates
and protein content. India is the largest producer,
consumer and exporter of coriander in the world.
In India the major coriander growing states are
Rajasthan, Gujarat, Andhra Pradesh, Tamil
Nadu, Karnataka, Madhya Pradesh, Bihar, Uttar
Pradesh (Moosavi et al., 2012). The area under
coriander cultivation in India is 663 thousand
hectare and production is 609 thousand MT and
in Madhya Pradesh, coriander is cultivated over
an area of 224 thousand hectare and production
is 116.27 thousand MT(Horticulture (3rd Adv.
Estimate) 2023-24, Deptt. of Ag.& FW, Gol). In
the state of Madhya Pradesh coriander is mostly
grown in Mandsaur, Neemuch, Shajapur,
Rajgarh, Guna and Vidisha. Row spacing is an
important factor for better growth and yield of the
plant (Mishra et al., 2019). Optimum number of
plants is required per unit area to utilize
efficiently the available production factors such
as water, nutrient, light and CO2. Maximum
exploitation of these factors is achieved when the
plant population puts forth maximum pressure on
all the factors of production” Narukaet al. (2012).
“Nitrogen is a constituent of proteins, enzymes,
hormones, vitamins, alkaloids, chlorophyll etc.
Adequate supply of N promotes higher

photosynthetic activity and vigorous vegetative
growth and as a result, the plants turn in to dark
green colour(Painkaraet al., 2024). A high N
supply favours the conversion of carbohydrate
into protein which, in turn promotes the formation
of protoplasm. Protoplasm, being highly
hydrated, is conducive for the succulent plant
growth” (Mehta et al. 2013).

2. MATERIAL AND METHODS
A field experiment was conducted during rabi

2019-20 & 2020-21 at KNK Horticulture College,
experimental Research Farm, PatanMandsaur.

The experiment was laid out in factorial
randomized block design having three
replications. There were eight treatment

combinations, consisted of three row spacing
viz., 20x10 cm, 25x10 cm and 30x10 cm and two
fertilizer levels viz., F1-45:35:35:20 N:P:K:S hat,
F2- 60:45:45:30 N:P:K:S ha-1. Seeds were sown
on 24th& 26thOctober, 2019-20 & 2020-21 in
furrows at different row spacings. The seed of
three genotypes viz., Rcr 41 (V1), Ajmer
Coriander ACr! (V2) and Pant Haritima as a
check (V3) @15 kg/ha was used for sowing. The
unit plot size was 2.0 m x3.0 m. The seeds
(fruits) were rubbed for separating the mercers
(seeds) and were also treated with Bavistin @ 2g
kg-1 of seeds before sowing. First manual
weeding was done at 30 days and second at 60
DAS to control the season bound weeds. after
sowing (DAS). Plant thinning was also done with
weeding to maintain the required plant
population. The irrigation was done at 20 days in
terval after emergence according to the need of
the field soil. Data were collected from the inner
rows of each plot to avoid the border effect. In
each unit plot 5 plants were selected randomly
for recording data on plant growth and yield
parameters. Plot yield was converted to per
hectare yield. The soil of the experimental field
was sandy clay loam having low organic matter
(0.27%), available nitrogen (224.5 kg ha-1),
phosphorus (10.4 kg ha-1) and enough available
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potassium (504.43kg ha), sulphur (9.06 kg hal)
slightly saline alkali with pH (7.8) and EC
(0.072dS m-1). Irrigation was applied immediately
after sowing. All other standard package of
practices were followed during whole cropping

parameter were recorded in five plant of each
plot and average was worked out. The collected
data were properly analyzed statistically through
method suggested by Panse and Sukhatme
(1985).

season. Seed yield, yield attributes and growth

Availability of macro & micro nutrients in an experimental soil

S. N P K S Zn Cu Fe Mn
No. (kg ha™) (kgha') (kgha?) (kgha') (mgkg?) (mgkg? (mgkg?) (mgkg?
1. 2245 10.4 504.43 9.06 0.36 3.68 4.72 5.16

3. RESULTS AND DISCUSSION

Effect of crop geometry (row spacing): The results clearly revealed that row spacing as well as
genotype significantly influenced different growth parameters (Table 1) viz., plant height, number of
nodes and primary branches per plant and days taken to 50% flowering. Maximum plant height (cm)
at 90 DAS (77.92) was attained at row spacing of 20x10 cm (S1). Significant increase in plant height
from early stage of crop growth under closer row spacing seem to be due to mutual shading due of
the dense population. This might have decreased the availability of light to the plants. The reduced
light intensity at the base of the plant stem might have accelerated elongation of lower internodes
resulting in plant height. Although, plant elongates rapidly due to mutual shading but beyond a certain
level, elongation is checked due to reduced availability of photosynthates. These observations are in
close conformity with finding of Nayak et al. (2009), Malav and Yadav (1997) and Kumar et. al (2006).

Table 1. Effect of spacing, fertilizer application and genotypes on different growth parameters
of coriander

Treatments P. height P. height No. of No. of Pri.  DTF
(cm) (cm) Nodes/ branch (50%)
at 90 DAS at harvest plant

Crop geometry

20x10 cm (Sy) 77.92 82.45 8.94 6.98 60.62

25x10 cm (S2) 66.49 75.01 10.25 7.82 61.67

30x10cm (S3) 61.03 67.69 11.20 8.86 63.72

S. Emz+ 1.03 1.12 0.27 0.21 0.48

CD (P=0.05) 2.99 3.26 0.78 0.62 141

Fertilizer application

N:P:K:S 45:35:35:20 63.84 71.21 9.31 7.16 63.77

(F1)

N:P:K:S 60:45:45:30 73.14 78.94 11.08 8.65 60.29

(F2)

S. Emz+ 0.84 0.91 0.22 0.17 0.39

CD (P=0.05) 2.44 2.66 0.63 0.50 1.15

Genotypes

Rcral (Vi) 63.08 68.74 9.67 7.45 61.45

Ajmer Coriander ACr1 77.82 88.01 10.28 9.58 63.95

(V2)

Pant Haritima (V3) 74.77 80.41 8.28 7.59 60.71

S. Emz+ 1.03 1.12 0.27 0.21 0.48

CD (P=0.05) 2.99 3.26 0.78 0.62 141

CV% 6.35 6.32 11.13 11.40 3.31
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Table 2. Effect of spacing, fertilizer application and genotypes on yield and yield attributes in coriander

Treatments No. of Umbels Plant*  No. of Umbellates Test Weight Seed yield Straw yield Biological yield Harvest
Plant™ (9) (kg hat) (kg ha) (kg hat) index (%)

Crop geometry

20x10 cm (S1) 35.38 121.31 6.64 10.59 22.80 33.38 31.78

25x10 cm (S2) 36.67 130.04 7.41 11.92 23.07 34.99 33.91

30x10cm (Ss) 39.26 139.91 8.74 13.22 25.77 38.98 34.11

S. Em+ 0.52 1.90 0.24 0.25 0.33 0.63 0.53

CD (P=0.05) 1.52 5.53 0.69 0.72 0.95 1.85 1.56

Fertilizer application

N:P:K:S 45:35:35:20 35.96 126.71 7.02 11.19 23.02 34.22 32.72

(Fa)

N:P:K:S 60:45:45:30 38.20 134.66 8.30 12.62 24.57 37.19 33.95

(F2)

S. Em+ 0.43 1.55 0.20 0.20 0.27 0.52 0.44

CD (P=0.05) 1.24 4.52 0.58 0.59 0.78 1.51 1.27

Varieties

Rcrdl (Vi) 35.61 128.57 6.26 11.54 23.02 34.56 33.40

Ajmer Coriander ACr*  40.39 135.82 8.11 12.80 24.76 37.56 34.07

(V2)

Pant Haritima (Vs) 32.35 123.14 8.62 11.62 23.78 35.40 32.82

S. Em+ 0.52 1.90 0.25 0.25 0.33 0.63 0.53

CD (P=0.05) 1.52 5.53 0.72 0.72 0.95 1.85 1.56
5.95 6.17 13.15 8.82 5.82 7.51 6.80
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Table 3. Economics analysis of different treatments in coriander

Treatments Cost of cultivation Gross returns Net returns Benefit : Cost Ratio
(Rs. ha) (Rs. hat) (Rs. ha)

Crop geometry

20x10 cm (S1) 35393 131497 96103 3.72

25x10 cm (S2) 33760 128220 94460 3.80

30x10cm (Ss) 32870 125527 92657 3.82

Fertilizer application

N:P:K:S 45:35:35:20 (Fu) 35657 116923 81267 3.28

N:P:K:S 60:45:45:30 (F2) 37233 126120 88887 3.39

Genotypes

Rcr4l (Vi) 37887 110907 73020 2.93

Ajmer Coriander ACrt (V) 37887 127160 89273 3.36

Pant Haritima (V3) 35257 117767 82510 3.34

Note: Seed selling price @ Rs. 8000 g prevailing market rate
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The data depicted that crop raised at row
spacing 30x10 cm (Ss) recorded significantly
higher number of branches (8.86), number of
nodes (11.20) at harvest as compared to row
spacing of 20x10 cm (Si1) and 25x10 cm (S2).
Significant improvement in aforesaid parameters
due to increase in spacing or in other words
reduction in plant population per unit area could
be ascribed to availability of more area per plant
which implied that individual plant at wider
spacing received higher growth inputs (sunlight,
water and nutrients) with least competition
compared to the plants grown under two closer
spacing similar results revealed by the findings of
Amin et al.2005 and Narukaet al.2012).
Thusgreater inputs at wider spacing resulted in
profuse branching which might have helped in
larger canopy development and delayed plant to
attain reproductive phase. The larger canopy
development associated with profuse branching
had increased interception, absorption and
utilization of solar energy resulting information of
higher photosynthates and finally dry matter per
plant. A significant improvement in growth with
close spacing was in conformity with the findings
of Singh and Buttar (2005) and Kumar et al.
(2006). It was observed that at row spacing of
30x10 cm (Ss) various yield attributes i.e. number
of umbels per plant, number of umbellate/ plant
(139.91) and test weight (8.74 g) highest were
recorded in 30x10 cm (S3) (Table 2). The
maximum value for these estimates were
obtained at the row spacing 30x10 cm (Ss)
significantly improved while i.e. days to 50 per
cent flowering (60.62) minimum was recorded in
20x10cm (S1), whereas maximum number of
umbels per plant (39.26) and number of
umbellate/ plant (139.91) and test weight (8.74 g)
were recorded in 30x10 cm (S3) (Table 2).
Significantly highest seed yield (13.22g/ha) and
biological yield (38.98 g/ha) were recorded with
row spacing of 30x10 cm (Ss) compared to other
spacing (20x10cm (S1) and 25x10cm (S2) cm).
The profuse branching seem to have led to
greater initiation of flowering and adequate
supply of metabolites due to the increase in
biomass per plant might have helped in retention
of flower thereby greater seed formation and
seed growth. Similar findings reported by
Moosavi et al. 2012 and Mehta et al.(2013).
These results justify that overcrowding of plants
at closer spacing significantly reduced growth
and yield attributes of the crop but compensated
the yield to a certain level.

Effect of fertilizer applications: Significantly
higher plant height at 90 DAS and at harvest,

number of nodes and primary branches per plant
and minimum days taken to 50% flowering were
recorded as a result of higher levels of
fertilization F2- 60:45:45:30 N:P:K:S ha' (Table
1). It is an established fact that higher levels of
fertilization is required for the synthesis of
protein,  chlorophyll and other organic
compounds of physiological significance. Thus,
increased level of nitrogen in plant by virtue of its
increased availability in the soil medium and
there after efficient absorption and translocation
in various growth by way of active cell division
and elongation resulting in greater plant height
and number of branches. The nitrogen
application might had resulted in larger canopy
development and presumably higher chlorophyll
content of leaves and essential oil of seeds, as
nitrogen actively participate in its formation with
profound influence on photosynthetic efficiency
of plants, this might had led to higher
accumulation of fresh and dry matter. These
findings are in close conformity with those of
Ghosh (2009), Nayak et al. (2009), Sharangi et
al. (2011) and Diwan et al.(2018). In general, the
faster growth of plant with nitrogen evidence from
increased biomass per plant at successive
stages of crop growth showed better availability
of metabolites and nutrients. The present trend of
increased in seed yield, straw yield and biological
yield of coriander with the application of nitrogen
was in close conformity with the findings of
Nagheraet al (2000), Tripathi et al. (2001) and
Menariaet al.(2007).

4. CONCLUSIONS

On the basis of two consecutive years research it
has been concluded that plant height was
highest at 20x10cm (S1) number of nodes and
primary branches/plant significantly increased up
to row spacing 30x10 cm (S3) and nitrogen level
of 70 kg/ha. Ajmer Coriander ACrt (V2) is far
superior not only in growth parameters, but also
performed well in terms of yield attributes and
ultimately raises the income of the farmers under
Malwa Plateau of M.P. It may be recommended
for Rabi season cultivation to obtain the
maximum seed yield (12.80), net return (89273)
and high B:C (3.36).
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