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Abstract

A study was conducted during Rabi season of 2015-16 and 2016-17 at the Research Farm of ICAR-
NRC on Seed Spices, Ajmer, Rajasthan to assess the influence of plant geometry and different
levels of nutrition on vegetative growth and yield of coriander variety Ajmer Green Coriander-1
(AGCr-1). The treatments comprised of three crop geometry (25 cm x 5 cm, 25 cm x 7.5 cm and
25 cm x 10 cm) and three levels of NPK (40:25:20 kg ha', 50:35:25 kg ha™ and 60:45:30 kg ha
") laid out in Randomized Factorial Block Design. The vegetative growth attributes viz., plant
height at different growth stages, length of first leaf, length of second leaf, number of basal leaves
plant?, primary branches plant” and secondary branches plant™ recorded the highest level with
the application of 60:45:30 kg ha' NPK combined with (25 cm x 7.5 cm) crop geometry. Similarly,
yield parameters like number of umbel plant’, number of umbellates umbel' and seed yield
(1253.0 kg ha') were also maximum with the same treatment.
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Coriander is an important spice crop mostly
grown for both green leaves and seeds. The
efforts like nutrient management and crop
breeding programs are important to get better
seed yield due to its higher demand for use
in confectionery, perfumery and medicine.
Application of nutrients at optimal level and
geometry of crop (row to row and plant to
plant spacing) are the key factors to improve
the seed yield of this important spice crop (Lal
et al., 2020) The yield levels can be enhanced
with the application of optimum nutritional

doses and sowing of the crop at appropriate
spacing. Since Ajmer Green Coriander-1
(AGCr-1) is a newly developed variety, it was
felt that it is necessary to study the response of
this variety to the application of different levels
of major nutrients (Nitrogen, phosphorous and
potassium) and different plant geometry for
vegetative growth, yield attributing characters
and seed yield. Coriander AGCr-1, a promising
variety of coriander suitable for seed as well as
green leaves. The current field experimentation
was conducted with the objective to find out
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suitable nutrient doses and optimum plant
geometry for good vegetative growth and
yield.

The study was carried out at the Research Farm
of ICAR-NRC on Seed Spices, Ajmer, Rajasthan
during two consecutive winter seasons of
the year 2015-16 and 2016-17. The research
location was having sandy loam soil with pH
8.3. The research trial was laid out in Factorial
Randomized Block Design (FRBD) with four
replications. The treatments comprised of three
doses of NPK 40:25:20, 50:35:25 and 60:45:30
kg ha' and three crop geometry viz., 25 cm x
10 cm, 25 cm x 7.5 cm and 25 cm x 5.0 cm. In
all, there were nine treatment combinations in
the study. Sowing of AGCr-1 was carried out
as per treatments using recommended seed
rate and there were three spacing treatments
(25 x5 cm, 25 x 7.5 cm & 25 x 10 cm). A light
irrigation was given just after sowing to ensure
proper germination and establishment of the
crop. Subsequent irrigations were given at an
interval of 20-25 days on the basis of cumulative
pan evaporation. NPK nutrients were supplied
to the crop as per standard package of
practices. Fifty per cent of nitrogen and 100%
of phosphorus and potash were given to the
crop as basal dose at the time of sowing and
rest 50% of nitrogen was split into two equal
parts and supplied to the crop as top dressing
at 30 and 60 days after sowing (DAS). Random
selection and tagging of 10 plants were done
from each plot for recording the observation
during the entire crop period up to harvesting
and threshing. Data was recorded on seed
germination, height of plant at different stages,
leaf size, number of branches per plant, yield
attributes (number of umbels plant’, number
of umbellates umbel”) and yield hectare™.
Statistical analysis of the data was performed
as per the procedures laid out by Panse &
Sukhatme (1985).

Influence of plant geometry on vegetative
growth and seed yield

Results presented in Table 1 revealed that
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germination initiated in 7 to 8 days after
sowing and was not influenced significantly
by crop geometry treatments. Contrary to the
above, the seed germination was influenced
significantly by different treatments of crop
geometry (11.13 days after sowing in G,
treatment to 11.75 days after sowing in G,
treatment). Though the difference was not
considered so high and the germination of
AGCr-1 seed was completed in 11 to 12 days.
Findings of the present investigation related
to different growth parameters, seed yield and
yield attributes (Table 1 and 2) revealed that
the maximum plant height at 30 DAS (9.73 cm)
and maximum number of basal leaves plant™
(17.49) was recorded with G, (25 cm x 7.5 cm)
treatment. Other plant growth parameters
were not influenced significantly by different
row and plant spacing treatments. However,
plant height at 60 DAS (27.50 cm), at 90 DAS
(109.79 cm) & at harvest (135.89 cm), first leaf
length (29.03 c¢m), second leaf length (25.82
cm), number of primary branches (7.94) and
number of secondary branches (30.22) were
maximum with crop geometry 25 cm x 7.5 cm
(G, treatment). Plant height was maximum
under optimum plant geometry compared to
other growth characters which might be due
to relatively less competition for light among
the plants. The reduced intensity of light at
the base of the plant might have hastened
elongation of poorer internodes leading to
increased height of the plants. The recorded
crop behaviour under closer spacing is in
solid agreement with the results of Diwan
et al. (2018) and Lal et al. (2020), where they
reported that in various crops up to a certain
level of population, plants grow fast due to self
shading but beyond this, elongation is ceased
due to reduced photosynthetic activity.

The findings (Table 2) of investigation further
revealed that yield attributes like number
of umbels plant’ and number of umbellates
umbel’ were not influenced significantly,
though seed yield of the coriander variety
AGCr-1 was affected considerably with
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Table 1. Effect of plant geometry and nutritional levels on seed germination, plant height, leaf
length and number of basal leaves in coriander (Pooled 2015-16 and 2016-17).

Plant  Plant
Days for Daysof  height height Plant I?lant 1leaf 2¢]eaf No. of
L height at height at basal
Treatment initiation of  complete at30  at60 length length
- S 90 DAS  harvest leaves
germination germination DAS  DAS (cm) (cm)
(cm) (cm) /plant
(cm) (cm)
Plant Geometry
G, 7.54 11.13 838 2645  106.08 133.93  28.17 2496 16.19
G, 7.50 11.54 9.73 2750  109.79 135.89  29.03 2582 17.49
G, 7.67 11.75 9.34 2728  108.74 13476 2852 2531 16.77
SEmz+ 0.11 0.16 0.13 0.39 1.57 1.96 0.42 0.37 0.24
<D NS 0.47 0.38 NS NS NS NS NS 0.68
(p=0.05)
Fertilizer Levels
F, 7.54 11.67 874 2651  107.14 13431 2821 2500 15.67
F, 7.50 11.25 9.00 2697  107.27 13447 2832 2510 16.12
F, 7.67 11.50 972 2775  110.20 135.80 29.19 2598 16.67
SEm:+ 0.11 0.16 0.13 0.39 1.57 1.96 0.42 0.37 0.24
CD
NS NS 0.38 NS NS NS NS NS 0.68
(p=0.05)

CV % 6.14 6.05 6.19 6.12 6.14 6.15 6.17 6.17 5.98
GxF NS NS NS NS NS NS NS NS NS
YxG NS NS NS NS NS NS NS NS NS
YxF NS NS NS NS NS NS NS NS NS
YxGxF NS NS NS NS NS NS NS NS NS

Note: G, (25 cm x 10 cm), G, (25 cm x 7.5 cm), G, (25 cm x 5.0 cm) and F, (40:25:20 kg ha NPK), F, (50:35:25

kg ha' NPK) & F, (60: 45:30 kg ha™ NPK).

different crop geometries. Highest number
of umbels plant’ (42.53), umbellates umbel?!
(8.00) and maximum seed yield (1137.71 kg
ha') were obtained by growing plants at a
geometry of 25 cm x 7.5 cm (G, treatment).
This might be due to proficient consumption
of nutrients and sunshine. Profuse branching,
vigorous vegetative growth and higher
biomass accumulation in coriander plants
led to the improvement in yield attributing
characters of the crop due to optimum plant
spacing which facilitate relatively higher
nutrient uptake from the soil strata. Sufficient
supply of photosynthates and plant metabolites

because of increased plant biomass might have
enhanced the branching, flower initiation and
retention of flowers which consequently led to
better seeds formation and their development.
This was ultimately reflected in per plant seed
yield enhancement which finally resulted
into higher seed yield per unit area. It might
be because of optimal spacing as it provides
enough water (Lal et al., 2013), nutrients, light
and air required for better plant growth and
development. By sowing at optimum or wider
spacing, higher yield potential of individual
plant is achieved. However, if sown with
close spacing which resulted into dense plant
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population, competition among plants will be
high for vegetative growth influence umbel
size and yield of the plants (Diwan et al., 2018).
On the other hand, the per unit area yield is
enhanced on account of efficient use of plant
growth influencing factors of source to sink.
Since the closer spacing reduced the space
for plant spread, it might have reduced the
amount of nutrient consumption and delayed
the attainment of reproductive growth phase
leading to delayed emergence of umbels and
hence late maturity and many a times reduced
yield level (Meena et al., 2013). These findings
are in the conformity with the results of Kumar
et al. (2006); Pawar et al. (2007); Patel et al. (2013);
Shanu et al. (2013); Jamali & Martirosyan (2013)
& Moniruzzaman et al. (2013).

Influence of nutrition on plant growth and
seed yield

The results (Table 1 & 2) revealed that the
germination speed of coriander (AGCr-1)
seed was not affected significantly by different
treatments of nutrients. However, minimum
time to germination initiation (7.50 DAS) and
completion of germination (11.25 DAS) were
recorded under F, treatment (50:35:25 kg ha™
NPK). In vegetative growth attributes, plant
height at 30 DAS, number of basal leaves
plant! and secondary branches plant! were
significantly affected with different treatments
of nutrients. The highest plant height at 30
DAS (9.72 cm), with maximum number of
basal leaves plant-1 (16.67) and secondary
branches plant? (30.63) were registered under
F, treatment (60:45:30 kg ha' NPK). The
results of the study further revealed that the
other growth parameters of plant growth and
development were not affected significantly
with different levels of fertilizers. Though,
plant height at 60 DAS (27.75 cm), plant height
at 90 DAS (110.20 cm), plant height at harvest
(135.80 cm), first leaf length (29.19 cm), second
leaf length (25.98 cm) and number of primary
branches (8.01) were maximum in F, treatment
(60:45:30 kg ha' NPK). Number of umbels
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plant” and seed yield were affected significantly
due to different treatments of nutrients,
though number of umbellates plant” did not
alter significantly. The maximum number of
umbels plant™ (43.41) and maximum seed yield
(1145 kg ha') were recorded with F, treatment
(60:45:30 kg ha™ NPK). Higher seed yield with
appropriate plant growth and development
observed in the present study might be due to
sufficient supply of major nutrients particularly
nitrogen which is associated with high
photosynthetic activity leading to vigorous
plant growth and physiologically healthier
and stout plant morphology. Phosphorus is
another important major nutrient which helps
in transfer of energy from sunlight to plants,
stimulates early rooting and plant growth, and
hastens seed development and maturity. The
third important nutrient for plants, potassium
increases plant growth and yield and improves
the quality coriander seed besides its to resist
biotic and abiotic stresses. Accumulation of
dry matter might have also increased due to
balanced nutrition (Lal & Sen 2001). These
results are in close conformity with the findings
of Tehlan & Thakral (2008); Bhunia et al. (2009)
and Sharangi et al. (2011); Patel et al. (2013) and
Shanu et al. (2013); Jamali & Martirosyan (2013);
Mehta et al. (2013); Lal et al. (2018); Pooja et al.
(2017) and Singh et al. (2018); Lal et al. (2020).

Interaction effect on plant growth and yield

The coriander yield was affected significantly
by the interaction effects of crop geometry and
nutrient levels (Fig. 1). In pooled data of two
years showed that the highest seed yield (1253.0
kg ha') was obtained under G,F, treatment
combination (25 cm x 7.5 cm geometry with
60:45:30 kg ha' NPK). The productivity
enhancement with higher nutritional dose at
optimal plant geometry could be the result
of high dry matter accumulation for grain
development due to robust and healthy plants
which harvested maximum photosynthetically
active radiation. Higher number of leaves
plant® might have supplied additional surface
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Table 2. Effect of plant geometry and nutritional levels on the yield and yield attributing
characters (Pooled 2015-16 and 2016- 17).

No. of

Treatment kl;l;)ﬁ((?}fl epsrir?ar)_l1 secondary No. of } No. of } Seed yiild
plant® & plant? umbels plant’ umbellates umbel (kg ha)
Plant Geometry
G, 7.73 29.21 41.68 7.83 1014.86
G, 7.94 30.22 42.53 8.00 1137.71
G, 7.93 29.88 42.38 7.91 1106.28
SEm+ 0.11 0.43 0.61 0.12 15.59
CD (p=0.05) NS NS NS NS 44.90
Fertilizer Levels
F, 7.75 28.47 40.44 7.81 1060.59
F, 7.84 30.22 42.74 7.92 1052.92
F, 8.01 30.63 43.41 8.01 1145.35
SEmx+ 0.11 0.43 0.61 0.12 15.59
CD (p=0.05) NS 1.25 1.77 NS 44.90
CV % 6.14 6.18 6.17 6.17 6.09
GxF NS NS NS NS S
YxG NS NS NS NS NS
YxF NS NS NS NS NS
YxGxF NS NS NS NS NS

Note: G, (25 cm x 10 cm), G, (25 cm x 7.5 cm), G, (25 cm x 5.0 cm) and F, (40:25:20 kg ha™ NPK), F, (50:35:25
kg ha'! NPK) & F, (60: 45:30 kg ha™' NPK).

Fig. 1. Interaction between plant geometry and nutritional levels on seed yield kg ha™ of coriander.
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area for photosynthesis and production of
assimilates. These findings corroborate the
findings of Lal et al. (2020) and Kurubetta et al.
(2018) in coriander.

In conclusion the results of two years
investigation, revealed that maximum seed
yield of AGCr-1 coriander with luxurious
plant growth and quality produce was
obtained, when it was sown at 25 cm x 7.5 cm
(Row x Plant) spacing with the application of
60:45:30 kg ha' NPK in semi-arid agro-climatic
conditions of Rajasthan.
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