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ABSTRACT

The field experiment was conducted to evaluate the performance of growth
physiological parameters of Isabgol varieties with integrated nutrient management
under northern dry zone of Karnataka during two years 2015-16 and 2016-17. The
experiment was laid out in split plot design (SPD) with the two Isabgol varieties
and sixteen INM sub treatment combinations at the College of Horticulture,
Bagalkot. grown in northern dry zone of Karnataka, analysis did with pooled data
exhibited higher value was recorded in Vallabh Isabgol-lin growth parameters
viz., LAl (2.74), dry matter production (8.72q ha™), CGR(0.1103 gm™day™),

S RAED RGR(0.0780g g*day™), seed yield (12.30 q ha™) as compared to Gujarat Isabgol-2
Article Info (11.05 kg ha™). Whereas the higher INM treatments values recorded with respect
FEEETEh to plant growth parameters were observed in Viz. Ni;-75 % RD of FYM (7.5 t ha)
20 August 2019 + 75% RD of NPK (37.5:18.75:22.50 kg ha™) +Azospirillum (5kg ha™) + PSB
Available Online: (3kg ha) + ZnSO, (15 kg ha™) + FeSO, (7.5 kg ha™) viz., higher values for
10 September 2019 interaction effect on growth physiological parameters were recorded in V1 Ny viz.,

leaf area Index (3.43), dry matter (9.26 q ha™), CGR (0.1103g m™ day™), RGR
(0.0780 g g* day™), seed yield (15.43 g ha™).

Introduction

Isabgol is an annual herb grown during the
rabi season, seed coat is known as husk under
trade. The swelling property of the husk due to
after absorption of water it is used in medicine
against constipation and gastrointestinal
disorders and food industries for the

preparation of ice creams, creams, candy etc.
It produces around 90,000 to 1,00,000 tonnes
of Isabgol every year of which Gujarat
accounts for around 22-26 per cent share. The
productivity of the crop has remained in the
range of 632 kg to 672 kg per hectare in the
state. It is commercially cultivated in Gujarat,
Rajasthan and Madhya Pradesh.
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Largely grown in western Rajasthan over
about 2400 ha land around Jaisalmer. In
Madhya Pradesh, it is grown mainly in
Neemuch and Mandsaur districts, covering an
area of 7,448 ha, the total production of
10,427.20 tonnes and productivity of 1.40 MT
q ha™. Gujarat accounts for around 22 to 26
per cent share. (Anon, 2016a). During 2014-
15, about 62,000 MT of Isabgol seeds were
traded at Unjha mandi at an average rate of
%100 kg™. The rates varied from a low of ¥
1600 q* to ¥ 2500 q* depending upon the
quality of the seed (Sen and Chakraborty,
2017).

In our state Karnataka, Isabgol cultivation is
very meager only local cultivars are grown
with poor vyield. There is a wide yield gap
between local cultivars and high vyielding
varieties. Performance of any crop or variety
depends upon inherent genetic potential make
up of variety and response to climatic
condition of the zone. To attain increased
productivity, studies on INM have been
carried out with an aim to identify suitable
cultivar.

Materials and Methods

The experiment was conducted in the field at
Department of Plantation Spices Medicinal
and Aromatic Plants, College of Horticulture,
Bagalkot at Haveli farm during the years
2015-16 and 2016-17. Geographically, this
experimental site lies in Northern Dry Zone
(Zone-3) of Karnataka state in the agro-
climatic zone of Karnataka, situated at 16°
North latitude and 74°59° East longitude and
at an altitude of 533.0 m above mean sea level

The soil of experimental field was red clay
loamy in texture, with percentages of sand
22.60, silt 26.10 and clay52.20 bulk density
1.25, EC 0.24 dS m™ and pH 8.22 (alkaline in
reaction) with organic carbon 1.63 and
available 268.02, 34.80, 273.69 NPK kg ha™.

The source of seed collection was DMAPR
Anandh Gujarat i.e. Vallabh Isabgol-1 (V1)
and Gujarat Isabgol-2 (V5). Seed were sown in
18 November 2015 and 2016 with gross plot
size of 3.6 m x 1.5 m = 5.40 m? in split plot
design in sixteen INM sub treatments with
three replications as subplot listed below as
per the experiment conducted.

N; -RDF FYM (10 t ha') + RDF NPK
(50:25:30 kg ha™)

N,-RDF FYM (0 t ha') + RDF NPK
(50:25:30 kg ha™*) +ZnSo, (15 kg ha™)
Ns-RDF FYM (10 t ha') + RDF NPK
(50:25:30 kg ha™*) +FeSo, (7.5 kg ha™)
N,-RDF FYM (10 t ha') + RDF NPK
(50:25:30 kg ha') +FeSo, (7.5 kg ha?) +
ZnSo, (15 kg ha)

Ns-Vermicompost (1 t ha') + RDF NPK
(50:25:30 kg ha™)

Ne-Vermicompost (1tha™) +50% RDF NPK
(50:25:30 kg ha™)+Azospirillum(5kg ha®) +
Azotobacter (5kg ha™)

N;-75% RD FYM (7.5 t ha') + 75% RDF
NPK (37.5:18.75:22.50 kg ha™)

Ng-75% RD FYM (7.5 t ha') +75% RDF
NPK (37.5:18.75:22.50 kg ha™) + Azotobacter
(5kg ha)

Ng-75% RD FYM (7.5 t ha') +75% RDF
NPK (37.5:18.75:22.50 kg ha™t)+ Azospirillum
(5kg ha®) Nip-75% RD FYM (7.5 t hal)
+75% RDF NPK (37.5:18.75:22.50 kg ha™) +
PSB (3kg ha™)

N11-75%RDF FYM (7.5tha) + 75% RDF
NPK (37.5:18.75:22.50kg ha™t)+
Azospirillum(5kg ha')+ PSB (3kg hal)+
ZnSo4(15kg ha™) + FeSo, (7.5 kg ha™)
N1,-50%RDF FYM (5t ha®) + 50% RDF NPK
(25:12.5:15 NPK kg ha™)

N13-50% RD FYM (5t ha) +50% RDF NPK
(25:12.5:15 kg ha™') +Azotobacter (5kg ha™)
N14-50% RDF FYM (5t ha') +50% RDF NPK
(25:12.5:15 kg ha™*) +Azospirillum (5kg ha)
N15-50% RD FYM (5tha™) +50% RDF NPK
(25:12.5:15 kg ha*) +PSB (3kg ha™)
N16-50%RD FYM (5t ha™) +75% RDF NPK
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(37.5:18.75:22.50 kg ha) + Azospirillum (5
kg ha') +PSB (3kg hal)+Znso, (15 kg ha
Y+FeSo4(7.5 kg ha™).

The experiment after layout then treatments
were applied as per above nutrient
combination, then mixed thoroughly in plots
before imposing the treatments. Zinc was
applied in the form of ZnSo, at the time of
sowing half dose of N was applied as a basal
and remaining half was applied one month
after sowing as top dressing full dose of P and
K were applied at the time of sowing below
the seed in furrows made with the help of land
hoe. Manual thinning weeding and hoeing
were done at one month after sowing to
provide an ideal environment to the crop a
light irrigation was given immediately before
sowing, however six and seven irrigation were
given as per requirement of the crop with the
help of sprinkler.

Five plants were selected randomly in each
plot, were recorded dry matter of plants per
meter row length growth parameter were
recorded at the time of harvest in each plot at
all the stages of crop however the growth
parameters were recorded at harvest stages
values were discussed here for

Leaf area index (LAI)

The leaves of five randomly selected plants
were separated and leaf area was measured
with the help of digital leaf area meter. Leaf
area index was calculated as suggested by
Watson (1958).

Lal Leaf area per plant (cm?)
~ Land area per plant (cm?)

Crop growth rate (CGR g g™ day™)

It is the absolute growth rate per unit area of
the ground. It was calculated after computing
the dry weight of the plants per square meter.

CGR was worked out at 30-60, 60-90 and 90-
120 DAS by using the formula suggested by
Watson (1952) and expressed in grams per m?
per day.

Wz 'Wl
t2't1

CGR = X

ol

Where, W1, W2 = Dry weight
of plant in grams at time t; and t,, respectively
P = Land area in cm?

Relative growth rate (RGR g g™ day)

It is the rate of increase in dry weight per unit
dry weight per unit time. The relative growth
rate was determined by using the formula
suggested by Williams (1946) and expressed
in grams per day.
neR < (E09W, -Log W)

t, -1,
Loge = Logarithm to the base e
W; and W, = Dry weight of plant
at time t; and t,, respectively

Where,

Dry matter production (q ha™) analysis the
mean values of all the observations were
worked out. Five plants were selected in each
plot and cut at ground level at 30", 60", 90"
and till at harvest stage.

After recording their fresh weight, the samples
were dried under shade followed by hot air
oven at 65°C temperature till constant weight
was obtained and oven dry weights were
recorded. The dry matter production was
worked out by multiplying the dry weight of
single plant with corresponding plant density
per hectare.

In order to test the significance of variation the
data were statically analysed as per procedure
described by Panse and Sukhatme (1985). The
critical differences were calculated to assess
the significance of treatment means (P< 0.05).
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Results and Discussion

At harvest stage growth physiological
parameters were significantly higher viz., dry
matter production (8.72 q ha™), leaf area index
(2.74) (CGR between 90-at harvest (0.1103g
m? day?), RGR (0.0.0780 g gday™), seed
yield (12.30q ha™) was recorded with Vallabh
Isabgol-1.

This results due to varietal performance to
different agroclimatic conditions and genetical
characteristics of particular variety and their
difference in genotypic factor and adaptability
of particular variety to soil and climatic
conditions and the increased number of leaves,
leaf area and number of tillers helped in better
synthesis of carbohydrates and their utilization
for build up of new cells, apart from better
absorption of nutrients resulting in increased
dry matter production were reported by
several workers (Kumar et al., 2009, Shirvan
et al.,, 2016a and Tyagi et al., 2016) and
lowest leaf area index (2.64),dry matter
production (8.53 q ha), seed yield (11.05 q
ha™), between 90-at harvest CGR (0.1032 g m"
2 day™), RGR (0.0752g g'day™) as recorded
in Gujarat Isabgol-2 during pooled data
respectively.

Integrated nutrient management

Significantly higher CGR between 90 DAS- at
harvest, (0.1306 g m™ day™) was recorded in
N1 (75 % RD of FYM + 75 % RD of NPK +
Azospirillum + PSB + ZnSO, + FeSO,4) which
was on par with Ny (0.1251 g m™? day™) and
Ne (0.1244 g m™ day™) and N, (0.1179).
Lower CGR (0.0862 g m™ day™) was recorded
in Ny3 in pooled data.

Significantly higher RGR (g g™ 'day™) between
90 DAS- at harvest stage, (0.0878 g g™day™)
was recorded in N1 (75 % RD of FYM + 75
% RD of NPK + Azospirillum + PSB + ZnSO4
+ FeSQO,4) which was on par with N4 (0.0874 ¢

g'day?), Nig (0.0846 g g'day™) and Ns
(0.0842 g g™ 'day™).Whereas the lower (0.0582
g g 'day™) RGR were recorded in Ni5 Similar
trend was recorded in pooled data INM
application helps to plants absorb more
nutrients increase leaf area then leads to
increase the RGR further it helps for further
more conversion of dry matter production in
plant. Similar findings reported by Patel and
Saravanan (2010) and Shivran et al., (2016 a).

The significantly higher dry matter production
at harvest (9.26 q ha™) was recorded in Ny
(75 % RDF FYM + 75% RDF NPK +
Azospirillum + PSB + ZnSO,4 + FeSO,) which
was on par with Nig (9.17 g ha™), Ng (9.17 g
ha') and N4 (9.13 q ha). Further the lower
dry matter production (8.29 q ha') was
recorded in N3 it is also due to the application
of FYM in combination with NPK fertilizers
resulting in more nutrients released at an
optimum rate and faster rate. Which helps in
maintaining continuous supply of nutrients to
the plant leading to the greater availability of
nutrients further possible to enhanced the
meristematic activity in remunerative for
getting higher plant growth, which positively
correlated towards increase in physiological
growth parameters to conversion of dry matter
production in plants.

Further ~micro nutrient Zinc element
application helps the plant especially in its
role in initiation of primordia for reproductive
parts and partitioning of photosynthetic
towards then resulted in better number of
spikes and capsule production of plant, which
shows the positive effect with respect to plant
growth, which attributes to the fact that zinc
favours the enzyme system, auxin and protein
synthesis and seed production.

Similar results obtained by Kattimani (1999),
Ahirwar, (2014), Choudhary et al., (2014),
Nadukeri et al., (2014), Shivran et al., (2014)
and Shivran et al., (2015).
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Table.1 Growth parameters on dry matter production (g per hactare) and Leaf area index as influenced by Isabgol varieties and
integrated nutrient management

Varieties Leaf area index
Nutrients

Nutrients

N2 RDF FYM + RDF NPK+ ZnSo,

N475% RDF FYM + 75% RDF NPK + AZB

Ns Vermicompost + 50% RDF NPK + ASP + AZB

Ng75% RDF FYM + 75% RDF NPK + AZB,

N1075% RDF FYM + 75% RDF NPK + PSB

N1,50% RDF FYM + 75% RDF NPK + ASP + PSB + ZnSo, + FeSo,

N1450% RDF FYM + 50% RDF NPK + ASP

N1650% RDF FYM + 75% RDF NPK + ASP + PSB + ZnSo, + FeSo,

Nutrients (N)

Vat same or different N . . . S

C.Dat5%
0.25
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Table.2 Growth parameters on leaf area index, CGR (g g™per day) and RGR (g g™ day) as influenced by Isabgol varieties and
integrated nutrient management

Varieties RGR (g g™ day) 90-at harvest
Nutrients

N e e 0
= =
R s ] e i T [

3 R
|

| |

Vat same or
different N

2019
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In INM effect significantly higher seed yield
(15.43 g ha™) was recorded in supplied of Ny,
(75 % RD of FYM + 75% of RD NPK +
Azospirillum + PSB + ZnSO,4 + FeSQO,), which
was on par with N4 (15.12 q ha™), N (14.90 q
ha), Ng (14.83 q ha®). The lower seed yield
(9.87q ha') The increased seed yield
consequence with application of balanced
nutrient RD of FYM 75 % + RD of NPK
micro nutrients mixed with bio fertilizers like
azospirillum mechanism through phosphate
dissolution and in the biosynthesis of bio-
active in soil. The biofertilizers help in
fixation of atmospheric nitrogen, better root
proliferation, better availability and absorption
of nutrients by the plants, which might have
resulted in better growth in plant further N P
K nutrients available form would attributed to
more uptake of nutrients in faster rate in plant,
PSB helps in reducing phosphorus fixation by
its chelating effect and also solubilized the
fixed phosphorus accelerated increase in
growth of parameters towards reproductive
parameters with accelerating tillers, dry matter
production and increase towards yield
attributing characters viz. number of seeds per
spike and more, ultimately all these growth
and reproductive yield attributes helped to
increase seed yield, Similar findings observed
by Repsiene (2001), Yadav et al., (2003),
Nadim et al., (2011), Singh et al., (2011),
Tripati et al., (2013), Choudhary et al., (2014),
Nadukeri et al., (2014) and Shivran et al.,
(2015).

Interaction effect

The interaction effect at harvest significantly
higher dry matter production (9.30q ha™) was
recorded with V; supplied with N3 (75 % RD
of FYM + 75 % RD of NPK + Azospirillum +
PSB + ZnSO,4 + FeSO,4) which was on par with
VN1 (923 g ha-l), V1Ni6 (921 q ha-l), V1N
(9.16) and ViN4 (9.13). However the lower
dry matter production (8.18q ha®) was
recorded with V,N13 during in pooled data this

might be due to the more tiller production and
LAl which helps for conversion of
accumulation of dry matter in different parts
of plants which was achieved only with the
development of growth parameters mainly
plant height and number of leaves, LAlI,
germination per cent and number of tillers
(tillering capacity of plants). Which also
enhanced the biosynthesis of photosynthetic
pigments by creating favourable cellular
environment and providing nutrients for better
growth; leading to carbohydrate translocation
towards reproductive parts later translates to
increase in dry matter production (Keer et al.,
2015). However the influence of different
varieties and integrated nutrient management
were found to be non significant with respect
LAl and CGR (g m? day™) and RGR (g g°
day™) recorded during in pooled data.

Interaction effect significantly higher seed
yield (15.50 q ha™) was recorded in Vallabh
Isabgol-1 supplied of Ni; (75 % RD of FYM +
75% of RD NPK + Azospirillum + PSB +
ZnSO,4 + FeSO,4), which was on par with
ViNs6 (15.32 g hat), V1N, (15.29 g ha) and
ViNs (15.08 q ha™). The lower seed vyield
(9.33 g ha™) was recorded in V;iNy3 during
pooled data This was attributed to genotypic
variation of that variety and proper vegetative
development by plants and differences in soil,
agroclimatic condition then suitability of
variety to that region and balanced application
of 75 percentage of fertilizer doses with
organics and micro nutrients application leads
to plant to take adequate nutrition at optimum
growth stage helps for plant more available
NPK plant at faster rate, which leads to plant
to absorb optimum nutrients, leads to
increased in number of tillers and spikes per
plant and spike length these findings leads to
more longer period of vegetative growth
parameters resulting in enhanced
photosynthetic and metabolic activities then
consequently enabling the plants to bear more
spikes of longer size, and spike length with
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application organics along with PSB
treatments, which in turn played an important
role in rapid cell-division and elongation in
the meristamatic regions, root development
and proliferation of enhancing early and more
flowering, results increase, in number spikes,
spikelets per plant same findings observed by
Hindiholi (2006), Kumar et al., (2015) and
Shivran et al., (2016 b).
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