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ABSTRACT

EFFECT OF INTEGRATED NUTRIENT MANAGEMENT IN
SENNA (Cassia angustifolia) - ISABGOL {(Plantago ovata)
CROPPING SEQUENCE ON GROWTH, YIELD AND QUALITY
OF CONSTITUENT CROPS,

By
KHARBADE SWAPNIL HEMRA.J
A candidate for the degree of
DOCTOR OF PHILOSOPHY (AGRICULTURE)
n
AGRONOMY

Mahatma Phule Krishi Vidyapeeth, Rahuri-4 13 722,
Dist: Ahmednagar, Maharashitra State, India

Research Guide : Dr. C.B. Gaikwad.

Department . Agronomy.

An experiment entitled “Effect of integrated nutrient management in
senna (Cassia angustifolia)-isabgol (Plantago ovata) cropping scqucence on growth,
yield and quality of constituent crops” was conducted at the Post Graduate Institute,

Instructional Farm, M.P.K.V., Rahuri for two consecutive years during 2002-03 and
2003-04 on a soil clayey in texture, low in available nitrogen (209.14 kgha'l),
medium in available phosphorus (24,94 kgha!') and high in available potassium
(478.12 kgha-l). An experiment was conducted (o find out the appropriate level of
recommended dosc of ferulizers viz., 50%, 75%, 100% (75:50:0 NPK kgha-!) and
125% and source of nitrogen application to senna (sonamukhi) during kharif through
a combination of urca and FYM. The experiment was laid out in randomised block
design during kharif. With a view to find out the residual effect of the treatments
given to senna (sonamukhi) during kharif, tsabgol was grown in the rabi season.
An experiment was laid out in split plot design during rabi season, the kharif
treatments were considered as main plot treatments and two levels of recommended
dose of fertlizers viz., 75% and 100% RDF (50:55:0 NPK kgha'!l} through inorganic
fertilizers was applied as sub plot treatments to isabgol in rabi season.

In kharf season, for senna (sonamukhi an application of 100% RDF
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significantly superior to 100% RDF applied through inorganic fertilizer and the lower

levels of fertilizers and at par to the higher levels of fertilizers in respect of plant
height, plant spread, number of branches, leaf arca, total fresh matter, total dry
matter, number of filled pods, weight of filled pods, number of seeds plant!, weight
of seeds plant!, thousand seced weight, total fresh and dry leaves yield ha'! and sced
yield ha'l. The percent increase over the application of 100% RDF applied through
inorganic fertilizer was 0.31 and 1.37, 1.38 and 1.06, 2.94 and 2.11, 3.10 and 1.32,
2.13 and 2.11, 2.46 and 3.42, 3.90 and 3.80, 2.61 and 1.39, 3.56 and 2.75, 5.10
and 5.26, 1.63 and 2.66, 2.57 and 2.49, 3.02 and 1.94, 2.44 and 3.40 during 2002-
03 and 2003-2004, respectively. The N, P, K content in the plant parts was found to
be at par. For uptake of N, P, K the percent increase ovcer 100% RDF applied
through inorganic fertilizer was 3.20 and 3.30, 2.99 and 2.86, 5.86 and 3.60 during
2002-03 and 2003-04, respcctively. On pooled mean basis the percent increase for
fresh and dry leaves yicld and seed yield ha'! was 2.53, 2.49 and 2.75 respectively.

The sennoside content in the leaves and pods was found (o be at par.
The highest net monetary returns (Rs. 65,711/~ ha') and Benefit:Cost Ratio (2.20)
on pooled mean basis was obtained due o the application of 123% RDI¢
(93.75:62.50:0 NPK kgha!}) applied through inorganic fertilizer. A positive and
significant correlation and regression association existed between plant height, plant
spread, number of branches, total dry matter, number of filled pods, weight of filled
pods, number of sceds pod-l, weight of seeds pod!, number of sceds plant?,
thousand seed weight and dry leaves weight with weight of seeds plant-!.

In rabi season, for isabgol, the main plot treatments were found to be at par.
In case of sub plotl treatments, the application of 100% RDF (50:25:0 NPK kgha!)
through inorganic fertilizer was found to be significantly superior to the application
of 75% RDF (37.50:18.75:0 NPK kgha-!) applied through inorganic fertilizer in respect
of plant hcight, number of leaves, number of productive illers, total dry matter,
number of productive spikes, number of seeds spike'l, number of seeds plant!,
weight of seeds plant!, thousand seed weight, secd yield and total straw yield hat.
The percent decreasc by the application of 75% RDF (37.50:18.75:0 NPK kgha )
applied through inorganic fertilizer was 3.58 and 3.50, 5.34 and 5.59, 1.99 and 3.06,
3.98 and 4.21, 15.41 and 15.57, 0.67 and 1.08, 16.33 and 16.68, 7.45 and 5.88,
5.39 and 7.78, 5.04 and 5.75, 4.74 and 5.54 during 2002-03 and 2003-04, respectively.
On pooled mean basis the percent decrease for seed yield and total straw yield was
5.39 and 5.14, respectively. The N, P, K content in the plant parts was found to be
at par. For N, P, K uptake the percent decrease was 10.53 and 9.27, 6.43 and 7.48,
10.51 and 12.33 during 2002-03 and 2003-04, respectively. The protein content,
husk percentage and the swelling factor was found to be at par. The highest net
monetary returms (Rs. 11,247 /- ha'l) and Benefit:Cost Ratio (1.62) on poocled mecan



applied through inorganic fertilizer to isabgol A positive and significant correlahl}(;g
and regression association existed between plant height, number of productive
tillers, total dry matter, number of productive spikes, length of spike, girth of spike,
number of seeds spike'l, weight of sceds spike!, number of seeds plant' and
thousand sced weight with weight of seeds plant !

After two vears of sennu (sonamulkhy) - isabgol cropping scquence the
pH of soil was decreased from 8.12 to 8.09 due to the application of 75% RDF
(37.50:18.75:0 NPK kgha'!) through inorganic fertilizer to isabgol crop preceded by the use
of 530% RDF (37.50:25:0 NPK kgha'!) through inorganic fertilizer to senna (sonamudkch).
Application of 100% RDF (50:25:0 NPK kgha'l) and 75% RDF (37.50:18.75:.0 NPK
kgha'!) through inorganic fertilizer to isabgol preceded by the use of 125% RDIF
(93.75:62.50:0 NPK kgha'! in which 50% N through urea and 50% N through FYM) 1o
senna (soncrmukhiy increased the organic carbon of soil from 0.512 to 0.318%, and total
nitrogen from 0.0458 to 0.0467% only in application of 100% RDF. The maximum
gain of nitrogen (29.33 kgha-), phosphorus (5.82 kgha') and potassium (10.76 kgha)
was obtaincd with application of 125% RDF (93.75:62.50:0 NPK kgha! in which
50% N through urea and 50% N through FYM) to senna (sonamukhi) during kharif
and 100% RDF (50:25:0 NPK kgha ) through inorganic fertilizer to isabgol during rabi
season. Application of 125% RDF (93.75:62.50:0 NPK kgha'!) through inorganic fertilizer
to senna (sonamulkhi) and 100% RDF (50:25:0 NPK kgha!) through inorganic fertilizer
lo isubgol in a sequence registered significantly higher nct monetary returms (Rs.
76,901 /-hat) and Bencfit:Cost ratio (2.04) at the end of two years of experimentation.
The correlation and regression association between the different plant characters
with weight of secds plant! for senna (sonamukhl) and isabgol was positive and
significant.

It could be concluded from the results obtained from the experiment
conducted that, an appropriate level and combination of treatment is to apply 125%
RDF (93.75:62.50:0 NPK kgha i) through inorganic ferilizer to senna (sonamukchi)
during kharif season followed by application of 100% RDF (50:25:0 NPK kgha'!)
through inorganic fertilizer to isabgol crop during rabi scason for achicving maximum

monetary returns and improving soil health.

Pages 1 to 213.
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1. INTRODUCTION

Cultivation of medicinal and aromatic plants has emerged as a new
perspective in modern day agriculture due to an increased global interest in
medicinal plants especially in the western countries. About 80% of the population of
many developing countries still uses traditional medicines for their health care.
Except for the use of these plants for local health care necds, not much information has
been available on their industrial utilization, market potential and trading possibilities.
Yet local consumers, industries and exporters are demanding more herbal ingredients
and as such demand is likely to increase while supplies of raw materials from wild
sources of medicinal plants are rapidly shrinking (Lambert et al, 1997). 1t is
therefore, necessary that systematic cultivation of medicinal plants be introduced in
order to conserve biodiversity and protect threatened species.

The international medicinal plant market is worth US $ 60 billion year!?
and growing at the rate of 7% annum-! (Bhojvaid, 2003). The world trade figures
suggest that India is next to China by exporting 32,600 tonnes of medicinal raw
material worth US $ 46 million annually (Lange, 1997: Dhar et al, 2000 and
Manjkhola and Dhar, 2002). The planning commission of the Government of India
has planned to increase the trade in medicinal plant extracts to Rs. 10,000 crores by
the year 2010. Domestic demand of medicinal plants is expected to rise to Rs. 2,000
crores by the year 2004-2005 as per CERPA estimates (Bhattacharya and Mittra, 2002).

With increasing demand, the market for medicinal plants has expanded.
This has created the challenge for more sustainable, cfficient and equitable
management of these valuable products, as unsustainable harvesting, inequitable
benefits distribution and overall economic inefficiencies characterize the current
trend in marketing of medicinal plants (Kala, 2003). Farming these species would help
even the supply to regularize the trade, provide certifiable products of uniform quality
and make available to rural areas new source of income (Lambert et al, 1997).
Systematic cultivation of many medicinal plants needs specific cultural practices and
agronomical requirements. Hence, research and development work has to be done to
formulate good agricultural practices (De Silva, 1995). Cultivation of medicinal plants
has now become an economically viable proposition owing to their increasing
demand in food, pharmaceutical and cosmetic industries all over the world.
Development and transfer of farm worthy technologies can improve the overall
contributionn of medicinal plants in each producing country’s economy in the
21st century (Singh and Kumar, 1998).

From technical, economical and environmental considerations the best

course is to adopt an integrated nutrient management under intensive agriculture systemn.
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This will integrate the use of organic manures and inorganic fertilizers (Motsara, 1999).
An application of nutrients from an integrated source i.e. inorganic alongwith
organic, proved to be superior to an application of inorganic fertilizer or organic
fertilizer alone (Jagtap, 1993, Bansode, 1995 and Bacchav and Sabale, 1996).

Senna (sonamukhd is a small undershrub with spreading branches.
I's leaves and pods arc the economic parts and arc uscd as a medicine for
treatment of abdominal disorders, jaundice, anacmia, bronchitis and splenomegaly.
It contains the glycoside sennoside (Anon., 1994). In India, senna (sonamukhy) is
cultivated over an area of 25,000 ha. mainly in the states of Tamilnadu,
Maharashtra, Gujarat, Rajasthan and Dclhi with a production of 22,500 tonnes of
lcaves and 7,500 tonnes of pods (Anon., 2005 a). The export of senna (sonamukhi)
leaves and pods was valued at Rs. 36.84 crores during 2002-03 and Rs. 36.19
crores during 2003-04 {Anon., 2005 b).

Isabgolis a small annual plant, growing 7 10 30 cm tall and tillers arise from
the base of the plant. The sced and husk are mild laxative, emollient and demulcent.
In addition to medicinal uscs it has a place in drying calico printing and in the
ice-cream industry as a stabilizer. The seed without husk are uscd as a cattle feed
(Kalyansundaram et al, 1984). In India, it is cultivated over an area of 20,000 ha.
mainly in the states of Gujarat, Haryana and Punjab with a production of 48,000
tonnes of seced (Anon., 2005 a). The export of isabgol husk was valued at Rs.171.32
crores during 2002-03 and Rs. 58.60 crores during 2003-04, while that of sabgol
seed was valued at Rs. 5.93 crores during 2002-03 and Rs. 24.61 crores during
2003-04 (Anon., 2005 b).

For most of the crops nitrogen is provided through chemical fertilizers,
the cost of which is increasing day by day and they are going out of reach of the
small and marginal farmers. Moreover, the constant use of chemical fertilizers has
deteriorated the socil health. Hence, it will be of interest to see if a reduction in an
application of nitrogen could be done without compromising on the yields by
utilizing organic manures to supply nitrogen to the crops and simultaneously
improve the soil health. An application of organic manurcs considerably increased
the available nitrogecn and phosphorus in soil and also the soil organic matter
(Patil et al, 1993).

In view of this, the present study was undertaken in senna-isabgol
cropping sequence with combination of organic manurc as a source of nitrogen
alongwith chemical fertilizer and ortly chemical fertilizer in graded levels to senna
{(sonamukhi) in kharif as main plot treatments and testing the residual cffects of the
same for increasing the production of isabgol in rabi alongwith nitrogen and

phosphorus management.



The experiment was conducted with the following objectives:

To study the effect of an integrated nutrient management on growth and
yield of senna (sonamukhi).

To asses the residual effect of an integrated nutrient management of senna
(sonamukhi) on growth and yield of subsequent isabgol crop.

To study the nutrient balance in senna (sonamukhy) -isabgol cropping

sequence.

To study the nutrient management effect on quality of senna (sonamukhi)
and isabgol.
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2. REVIEW OF LITERATURE

The cropping system research is required in view of increasing the
production and productivity unit area ! unit time'! besides, retaining and improving
the soil fertility. Rescarch on an integrated usc of N through a combination of
organic manure (farmyard manure) and chemical fertilizers for senna and their
residual effect on isabgol are meager. Indian and foreign literatures have been
reviewed in this chapter. In case of certain aspects such as effect of FYM and
chemical fertilizers alone or in-combination on the particular crop were not available

therefore, references on other crops are presented in view of supporting the work.

2.1 Senna.
2.1.1 Effect of nitrogen through fertilizer.
2.1.1.1 Effect on growth characters.
Choudhary et «l (1979) conducted a field experiment from June to

December 1978 at Chatha, on Solanum khasianum with N levels (0, 40, 80 and 120
kg ha!) and found that an increasing level of application of N produced a significant
increase in plant height and number of branches plant!. However, an application of
120 kg N ha! was found to be at par with 80 kg N ha'!. Hegde (1988) conducted a
field experiment during 1980-81 and 1981-82 at Hessaraghatta, on periwinkle
(Catharanthus roseus L.) with N levels (0, 60 and 120 kg ha ') and reported that N

application had a significant increase in plant height, number of branches plant!
and stem diameter upto 120 kg ha'l.

Pareck et al (1988) conducted a ficld experiment during 1981-82 to
1983-84 at Ncw Delhi, on three species of henbane Hvoscyamus (H. niger,
H.muticus and H.albus) with N levels (0, 40, 80 and 120 kg ha!) and found that an

application of 80 kg N ha! was found Lo increasc significantly plant height and
number of branches plant'. Sharma and Gupta (1988) at Jammu, applied 4 levels

of N (0, 100, 150 and 200 kg ha-}) to Tylophora indica and reported that there was o

lincar increase in herb yield with increase in N level. However, the higher dose of
200 kg ha! N did not increasc the yield.

llangovan et al (1990) conducted a field experiment during Qct. 1983
and May 1984 at Madurai, on senna cv. Tinnevelly with N levels (0, 30 and100 kg
ha-!) and found that N lcvels had a significant effect on growth characters which
increased with increasing N levels. Mali (1994) at Rahuri, found that increasing doses
of N increased the planl height, number of branches and leaf area plant-! of senna.
Muniramappa et al (1997) conducted a field cxperiment during 1993-94 at

Bangalore, on kalmegh (Andrographis paniculata Nees.) with N levels (0, 530, 75 and
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100 kg ha'l) and revealed that an application of increasing levels of N significantly

influenced plant height, plant spread, number of lcaves, leaf area, fresh and dry
weight of plant. Arumugam et al. (2001) at Killikulam, applied 4 levels of N (0, 25, 50
and 75 kg ha'!) to senna and revealed that overall dry matter production increased
with increasing levels of N applicalion. Krishnamoorthy and Madalageri (2002} conducted

a field experiment during kharif season of 1997 at Dharwad, on Trachyspermum

ammi (Ajowan) with N levels (25, 50 and 100 kg ha'!) and found that N application
promoted all the growth characters viz.,, plant height, plant spread, number of

branches, number of leaves and total dry matter production plant-! in a linecar manner.

2.1.1.2 Effect on yield contributing characters.

Choudbary et al (1979} found that an increase in an application of
N produced a significant increasc in the number of berrics plant! and diameter of
berries, however an application of 120 kg N ha-! was found to be at par with 80 kg N ha'!
in Solanum khasianum. Ilangovan et al. (1989) at Madurai, applied N levels {0, 50
and 100 kg hat) and found that the dry leaf and dry pod vield plantt of senna

increased with increasing N levels. Pareck et al (1989} at New Delhi, found that

increasing doses of N increased the yield contributing characters of senna.
Mali (1994) found that increasing N levels increased the grecen lcaves weight and dry

matter plant! of senna.

2.1.1.3 Effect on yield.

Choudhary et al (1979) found that an application of N produced a
significant increase in the fresh and dry vield of berries ha‘!, however an application
of 120 kg N ha-l was found to be at par with 80 kg N ha-i in Solanum khasianum.
Kalyansundaram et al. (1981 a) conducted a field experiment during kharif season of
1979-80 at Anand, with N levels (0, 25, 50 and 75 kg ha}} and found that the yield of

green and dry leaflets of senna increased with increasing N levels. Sarma et al. (1982)

conducted a field experiment during 1978-80 at Jorhat, on Digitalis lanata with
N levels (40, 80, 120, 160 and 200 kg ha'l) and reported that the yield of herbs
increased significantly linear upto 160 kg N ha-l. Hegde (1988) reported that there was
an increase in the yield of roots, leaves and stems of periwinkle (Catharanthus roseus L.)
during both the years duc to an application of N fertilizer. Pareek et al. {1988} found
that an application of N levels (0, 40, 80 and 120 kg hal), showed a linear increase

in the dry herbage yield of three species of henbane Hvoscyamus (H. niger, H.
muticus and H. albus).

Singh and Kewalanand (1989) conducted a field experiment during
kharif season of 1983-84 and 1984-85 at Pantnagar, on sarpagandha (Rauvolfia
serpentina) with N levels (0, 50, and 100 kg ha-l) and found that the yield of dry
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roots increased significantly with an increase in N levels during both the years.

Mali (1994} found that green leaf yield of senna increased with increasing levels of N fertilizer.
Muniramappa et al. (1997) at Bangalore, revealed that an application of the different
levels of N significantly influenced fresh and dry herbage yield ha'! of kalmegh

(Andrographis paniculata Nees.). Arumugam et al. (2001) revealed that dry leaf vield,
pod yield and overall dry matter production of senna increased with Increasing

levels of N application.

2.1.1.4 Effect on concentration and uptake.

Bachhav (1994) and Bhand (1994} at Pune, found that the
concentration and uptake of N in sovbean increased with increasing N levels.
Pattar et al (1999) found that the concentration and uptake of N in groundnut

increased with increasing levels of N.

2.1.1.5 Effect on alkaloid content.

Gupta et al. (1977) at Anand, grew Cassia angustifolic with N levels
{0, 50 and 100 kg ha‘!) and revealed that the sennoside content of mature leaves
and pods was unaffected by N levels. Choudhary et al (1979) found that an
application of N did not significanuy affcct the solasodine content in Solanum
kKhasianum. Kalyansundaram et al. (1981 a) reported that an application of N levels
(0, 25, 50 and 75 kg ha!) had no significant effcct on the sennoside content of the
leaflets of senna. Sarma et al. (1982) reported that an application of various N levels

did not significantly affcct the total glycosides and digoxin content of Digitalis lanata.

Pareck et al (1988) found that an application of N levels (0, 40, 80 and 120 kg ha-!)
did not significantly affect the total alkaloid content as hyoscyamine in threc species

of Hvoscyamus (H. niger, H. muticus and H. albus). Maheshwan et al. (2000 a) aL Indore,

reported that the percentage of total alkaloids present in the dry root of ashwagandha
(Withania somnifera) was not affected by the different N treatments applied.

2.1.1.6 Effect on soil properties.

Jadhav et al (1996) at Pune, observed that an application of N
fertilizers increcased the availability of N with increasing N doses to pearl millet
Patil et al. (1996 b} at Solapur, observed that the average available N and organic
carbon increased with an increase in the application of urea to sorghum.
Singh and Mandal (1997) at Mohanpur, reported that an application of urca to rice
mncreased the buildup of N status of the soil. Singh et al. (1997) at Bilaspur, found
that there was an increase in the organic carbon and available N status due to an
application of N fertilizers to sesame. Mandal et al. -(2001] at Murshidabad, observed
that a continuous application of N resulted in a higher total N status of soil.



2.1.2 Effect of phosphorus through fertilizer.
2.1.2.1 Effect on growth characters.

Nandi and Chatterjee (1981) at Burdwan, found that in low P
treatments, growth of senna was poor and plants responded little to K fertilizers.
Hegde (1988) reported that an application of P levels (0, 40 and 80 kg ha'l) had a

significant increasc in plant height, number of branches and stem diamcter plant-!

of periwinkle (Catharanthus roseus L.). llangovan et al (1990) found that an
application of P levels (0, 50 and 100 kg ha'!) had a significant effect on growth
characters of senna with increasing P levels. Muniramappa et al. {1997) revealed that
an applicauon of differcnt levels of P levels (0, 25, 50 and 75 kg ha'l) significantly
influenced plant hcight, plant spread. number of leaves, leaf arca, fresh and dry

weight of plant of kalmegh (Andrographis paniculata Nees.). Bhaskar et al (2002)

conducted a field experiment during 1995-96 and 1996-97 at Bangalore, on Solanum
viarum with P levels (0O, 30, 60, 90 and 120 kg hal) and found that plant height, number
of branches and leaf area index plant! showed a linear response to P application.
Krishnamoorthy and Madalageri (2002) at Dharwad, found that P application {25 and
S0 kg ha'l) promoted all the growth characters viz., plant height, plant spread,
number of branches, number of leaves and total dry matter production plant! of

Trachyspermum ammi (Ajowan). The increase was in a linear manner.

2.1.2.2 Effect on yield contributing characters.

[langovan et al. (1989) applicd P levels (O, 50 and 100 kg ha'l) and found
that the dry leaf and dry pod yield plant! of senna increased with increasing, P levels.
Bhaskar et al. (2002) reported that an application of P did not affect the number of (ruiting

points, number of fruits and density of fruits plant! in Seolanum viarum.

2.1.2.3 Effect on yield.

Kalyansundaram et al. (1981 a) found that yvield of green and dry leaflets
of senna progressively increased with increasing P levels (0, 50, 100 and 150 kg ha'l).
Sarma et al. (1982) reported that the effect of P levels (50 and 100 kg ha-1) on the yield

of herbs of Digitalis Janata was significant and lincar. Sharma and Gupta (1988) at

Jammu reported that there was a linear increase in herb yield of Tyvlophora indica

with increasing P levels from O to 100 kg ha-!. Singh and Kcwalanand (1989) found

that the yield of dry roots of sarpagundha {(Rauvolfia serpentina) increased significantly

with an increase in P levels (0, 45, 90, and 135 kg ha '), Muniramappa et al. (1997)
revealed that an application of the different levels of P (0, 25, 30 and 75 kg hai)
significantly influcnced fresh and dry herbage yield ha! of kalmegh (Andrographis
paniculata Nees.). Bhaskar et al. (2002) reported that an application of P did not
affect the [resh fruit and dry berry yield plant! of Solanum viarum.
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2.1.2.4 Effect on concentration and uptake.

Maliwal (1990) at Junagadh, found that an increase in levels of P
fertilizer increased P uptake in groundnut. Sahu et al. (1993) reported that P uptake
was mcreased with P application. Prasad and Kumar (1999) reported that there was
an increased concentration and uptake in soybean with increased level of P fertilizer.
Varavipour et al. {1999) at New Delhi, reported that uptake of P by soybean was

enhanced with increased level of P fertilizer.

2.1.2.5 Effect on alkaloid content.

Gupta et al. (1977) revealed that the sennoside content of mature
leaves and pods of senna was unaffected by P05 levels (0, SO0 and 100 kg ha'l).
Kalyansundaram et al (1981 a) reported that an application of P levels (0, 50, 100 and
150 kg ha'!) had no significant effect on the sennoside content of the leaflets of senna.
Sarma et al (1982) reported that an application of various P levels did not

significantly affect the total glycosides and digoxin content of Digitalis lanata.

2.1.2.6 Effect on soil properties.

Kamblec and Mohite (1996) at Rahuri, found that there was an increase
in the soil available NPK duc to an increase in P application (o groundnut.
Kasturikrishna and Ahlawat (1999) at New Delhi, observed that an increasc in the
organic carbon, available N and available P status of the soil due to an increase in
the application of phosphaltic fertilizer to pea. Bhakare and Sonar (2000) at Rahurm,
observed that the soil available P status was increcased with an increase in the
application of P to sovbean. Patel and Shclke (2000) at Parbhani, observed an

increase in the residual balance of P due to an application of P to mustard.

2.1.3 Effect of nitrogen alongwith phosphorus through fertilizer.
2.1.3.1 Effect on growth characters.
Hegde (1988) reported that N+P application had a significant increasc

in growth characters of periwinkle (Catharanthus roseus L.). Sharma and Gupta

(1988) reported that a combination of N and P application showed beneficial effect

on Tylophora indica. Muniramappa et al. (1997) revealed that due to an application

of different levels of N and P the interaction effects were found to be non-significant on
ralmegh (Andrographis paniculata Nees.). Krishnamoorthy and Madalageri (2002)

found that N and P combined application promoted all the growth characters of

Trachvspermum ammj (Ajowwan).
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2.1.3.2 Effect on yield contributing characters.

Duraisingh and Gopalaswamy (1991) observed that an application of
40 kg N + 120 kg P>Os ha'! produced higher yield attributes viz., pods plantt and 1000
seed weight of sovbean as compared to other combinations of N levels (20, 40 kg ha'l) and
P levels (80, 120 kg ha'!). Patel et al (1992) at Raipur, observed that the yicld
contributing characters of soybcan were increased with increasing levels of N and P
upto 40 kg N + 90 kg P.0Os ha'!. Shelke (1994) obscrved that the yield contributing

characters of sovbean were maximum with an applicaton of 40 kg N + 80 kg P,Osha i,

2.1.3.3 Effect on yield.

Gupta (1967 b) reported that an application of 20 kg N and 40 kg P ha ! at
planting supplemented with 40 to 60 kg N ha'! produced 1 to 1.4 tonnes of dry leaves hat.
Kalyansundaram et al. (1981 g) found that vield of green and dry leaflets of senna
progressively increased with increasing N and P levels. However, the interaction effects
of N and P were non-significant. Muniramappa et al. (1997) revealed that the combined
application of diffcrent levels of N and P significantly influenced fresh and dry herbage

vield ha'! of kalmegh (Andrographis paniculata Nees.). Singh and Kewalanand (1989)

found that the yicld of dryv roots of sarpagandha (Rauvolfia serpentina) increased

significantly with an increase in N and P levels. The interaction effects were also found

to be significant.

2.1.3.4 Effect on concentration and uptake.

Sharma and Dixit (1987) found that the uptake of N and P by soybcan
was increascd due to an application of increcased levels of N and P. Reddy et al. (1990)
at Baptala, reported that N and P uptake by soybean increased significantly with an

increasce in levels of N and P application.

2.1.3.5 Effect on alkaloid content,

Gupta et al. (1977) revealed that the scnnoside content of mature
leaves and pods of senna was unaffected by N and P levels. llangovan et al (1991) at
Madurai, revealed that N increased pod sennoside content but had no appreciable
effect on leaves of senna. Leaf sennoside content increased with rising P application

rates. The effects duc to interactions of N X P on scnnoside content and vield were

found to be non-signtficant.

2.1.3.6 Effect on soil properties.
Chawla and Chabra (1991) at Karnal, found that an application of P
alongwith N increased the infilration rate of the soil and there was no change in the

organic carbon status of the soil, Balasubramaniyan (1997) at Vrindhachalam,
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observed an increasc in the soil available N and P status due to an increase in the

NP fertilization to groundnut. Navale et al. (2000) at Rahuri, reported that an
application of 60 kg N + 120 kg P>Os ha'! to soybean resulted in higher soil available
N and P than 40 kg N + 80 kg P>Os ha'! and 20 kg N + 40 kg P.Os ha'!l. There was
also a marginal increase in soil available K by the fertilizer applied. Raju and Reddy
(2000) at Maruteru, observed that higher eclectrical conductivity values were
observed m plots receiving NP fertlization to rice. sengar et al. (2000) at Jagdalpur,
observed that an application of NP fertilizers to rice increased the soil pH and no

significant influence on organic carbon.

2.1.4 Effect of nitrogen through farmyard manure alongwith or without
phosphorus fertilizer.
2.1.4.1 Effect on growth characters.

Rayer (1984) found that an application of 10 to 12 t FYM ha‘! increascd
the root dry matter plant! of groundnul. Muthuvel et al (1985) obscrved that an
application of FYM @ 10 t ha'! to redgram resulted in significantly higher number of
branches plant'! over control. Nimje and Seth (1987) at New Delhi, reported that an
application of FYM @ 15 t ha'! 1o sovbean increased the number of branches and
dry matler accumulation plant! over the unmanured crop. Nimje and Secth (1988) at
New Delhi, found that increasing rate of P.Os (0, 40 and 80 kg ha') and FYM (O and
15 t ha'l) increased the dry matter production of plants. Gaidhane (1994) at Pune,
observed that an application of 5 t ha-! of farmyard manure to groundnut increased
the plant spread plant! over control. Singh et al. (1995 a) revealed that the plant
height plant’ of soybean was significantly higher due an application of 15 t ha'! of
FYM + full dose of NPK than with the control.

2.1.4.2 Effect on yield contributing characters.

Muthuvel et al (1985) found that an application of FYM gave a
significantly higher number of pods plant! and thousand grain weight of redgram.
Nimje and Scth (1987) reported that an application of FYM & 15 t ha“! 1o sovbean
significantly increcased the pod and grain number plant! and thousand grain weight
over the unmanured crop. Sagare et al. (1992) at Akola, found that a fertilization of
25 kg N + 50 kg P:0Os ha! applied half through FYM and half through chemical
fertilizer significantly increascd the pod yicld of peanut. Patel {1994) at Punc, found
that an application of FYM (@ 5 t ha'! to pigeonpea for supply of 25 kg ha'! increased
the number of seeds planti. Singh et al. (1995 a) revealed that the number of pods
plant! of soybean was significandy higher due an application of 15 t ha! of
FYM + full dose of NPK than with the control.
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2.1.4.3 Effect on yield.

Pareek et al. (1989) reported that FYM application at 10 t ha'!, improved
the total leaf and pod yield of senna by 38.7 and 45.5 % respectively over the control.
Supplementing this with 30 kg N ha' further increased the yield to that following
treatment with 60 kg N ha'! by a further 24.3% (leaf and pod). Sharma et al. (1999 a)
conducted a field experiment during 1995-97 at Barmer and reported that an application
of 5 t ha! of FYM to senna gave a seed yicld of 150 kg ha'!. Maheshwari et al. (2000 a)
reported that an application of 2.5 t ha'! FYM along with 12.5 kg N + 25 kg P»Os ha'l
resulted in maximum root yield (465 kg ha'') of ashwagandha (Withania somnifera)
over the control (425 kg ha'). Ramamoorthy et al. (2003) conducted a field experiment
during rabi seasons of 1997 and 1998 at Killikulam, and reported that an application
of 12.5 t ha'! of FYM in combination with a fertilizer level of 60:25:40 kg NPK ha‘' be

recommended for enhanced herbage, pod yield and seed yield of senna.

2.1.4.4 Effect on concentration and uptake.

Banait (1991) reported that an application of FYM was more cffective
for total nutrient uptake of groundnut plant. Bachhav (1994) at Pune, obscrved that
there was more uptakc of plant nutrient in soybean crop to which 25 kg ha'! of N
was supplied through 5 1 ha! of FYM.

2.1.4.5 Effect on alkaloid content.

Pareck et al (1989) reported that with the applicaton of various
treatments of FYM and fertilizers, the total sennosides concentration in the leaves
and pods of senna recmained unchanged. Maheshwan et al. (2000 a) reported that,

percentage  of total alkaloids present in the dry root of ashwagandha

(Withania somnifera) was not affected by the different N trcatments applied.

2.1.4.6 Effect on soil properties.

Mahimaraja et al. (1986} observed that the combined application of
inorganic fertilizer alongwith FYM improved the physical condition of soil by
increasing the hydraulic conducuvity, porosity and aggregation and reducing the bulk
density of soils. Kwakye (1988) observed that the fertility status of the soil was
maintained chiefly by manuring which significantly increased the levels of organic
carbon, total N and available P and K while the soil pH was reduced. Badanur et al (1990)
found that an application of farmyard manure increased the organic carbon,
available N and P over control. Bellaki and Badanur {1997) at Dharwad, reported that
the bulk density of soil decrcased due Lo an application of farmyard manure either
or in combination with fertilizers. Purakayastha et al. (1997} at New Delhi, observed

that an application of farmyard manurc alongwith urea had no effect on pH changes
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as compared to urea alone. Pattar et al. (1999) found that higher organic carbon,

available NPK were recorded in treatment receiving FYM @ 10 t ha-! to groundnut.
Singh et al. (2000) at Pusa, found that the bulk density of surface soil was reduced
due to an application of FYM (1.32 Mg m=3) as compared to control (1.45 Mg m-3).

2.2 Effect of preceding crops on following crops.

Sharma et al (1999 b) at Morena, during 1993-G4 and 1994-95
in soybean-mustard sequence applied NPK (40:40:20, 40:60:20 and 40:80:20 kg ha-1)
alone or alongwith substitution of Y% through farmyard manure to soybean.
This application did not significantly influence the yvield of mustard, which received
an application of 80:40:20 kg NPK ha'! of inorganic fertilizer. Singh (1999 a) at
Mainpuri, during 1996-97 and 1997-98 in groundnut-wheat sequence observed that
the yield contributing traits and vield of wheat receiving 80 kg N ha! and 40 kg P ha-!
grown on different residue treatments of groundnuts receiving inorganic and FYM
fertilizer combinations did not show significant variation. Singh et al (1999 b) at
Hissar, during 1984-85 to 1996-97 in pearmillet-wheat sequence, rcvealed that an
application of 50% recommended dose through chemical fertilizers with 50% N
through FYM in pearlmillet and 100% recommended dose of NPK in wheat produced
grain yield of both pearlmillet and wheat at par with that of recommended dose
of fertilizers in both the crops of the sequence. Verma and Rajput (1999) at Agra,
during 1990-91 and 1992-93 in pearlmillet-wheat sequence, applied N levels
(40, 80 and 120 kg ha), P levels (40, 80 and 120 kg ha't} and K levels {0 and 40 kg ha-)
to both the crops and revealed that the continuous cropping of pearlmillet sequence
over a fixed site reduced the available soil NPK year after year at lower levels of
fertilizers, but the same was sustained at higher levels.

Singh et al. (2000) at Pusa; during 1994-95 to 1996-97 in rice-wheat
sequence observed that an application of FYM significantly brought down the
bulk density of surface and sub-surface soils in comparison with that of control.
Application of different levels of fertilizers did not affect the bulk density.
Sharma et al. (2003 a) at Pura, during 1981-82 to 1995-96 in rice-wheat sequence,
applied N levels (40, 80, and 120 kg ha'l), P levels {0, 40 and 80 kg ha'l) and
K levels (O and 40 kg ha‘!) to both the crops and found that the grain yield of both
the crops increased significantly with an increase in N levels upto 120 kg ha-!, P levels
upto 80 kg ha'! and K levels upto 40 kg ha'! fertilizer during all the years of
experimentation. The organic carbon content, available N and P levels increased while
the available K decreased.
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2.3 Isabgol.

2.3.1 Effect of nitrogen through fertilizer.
2.3.1.1 Effect on growth characters.

Mann and Vyas (1999) conducted a field experiment on isabgol cv. GI-2
with four N levels (0, 15, 30 and 45 kg ha'') during rabi season of 1995-96 at Udaipur,
and rcported that plant height, number of leaves and dry matter accumulation
plant-! were significantly increased up to 45 kg N ha'l. Solanki and Shaktawat (1999)
conducted a field experiment during 1992-95 at Bikaner, on isabgol with N levels
(O, 30, 45 and 60 kg ha!) and found that all the growth characters were promoted with
increasing doses of N. Bist et al. (2000) conducted a ficld experiment during 1998-99 at
Pantnagar, with N doses (0, 20, 40, 60, 80, 100, 120 and 140 kg ha'!) and reported that
the increasing rates of N application had significant influence on growth of Plantago ovata.

Maheshwari et al (2000 b) conducted a field experiment during winter

season of 1996 and 1997 at Indore, and reported that the maximum plant hcight of
wsabgol was recorded at 25 kg N hal. Bist et al. (2001) conducted a field expcriment
during 1997-98 and 1998-99 at Pantnagar, on psyllium cv. GI-1 and GI1-2 with N levels
(0, 10, 20, 40 and 50 kg ha!) and found that with incrcasing N rates the growih
characters were significantly increased. Singh et al. (2003 a) at Bikaner, rcported
that an application of 30 kg N ha'! increased the plant height, number of leaves and
dry matter accumulation plant! of isabgol over the control by 75.39, 27.48 and
74.74% respectively. Utgikar et al. (2003) conducted a field experiment during rabi
season of 2000-01 at Akola, on isabgol with treatments O, 25, 50 and 75 kg N ha-l.
N application at SO kg ha'! gave the highest number of leaves (90.57) and number of
tillers plant-! (8.12), whereas N at 75 kg ha'! gave the highest plant height (41.1 cm).

2.3.1.2 Effect on yield contributing characters.

Intodia and Tomar (1998) conducted a field experiment during 1994-96
at Chuttorgarh, on psyllium genotypes (Gi-2, HI-5 and RI-89) with N levels (0, 15 and 30
kg ha'l) and observed a positive response to N application with respect to yield attributes.
Solanki and Shaktawat {1999) conducted a field experiment during 1992-95 at
Bikaner, on isabgol with N levels (0O, 30, 45 and 60 kg ha'!) and found that all the
yield characters were promoted with increasing doses of N. Maheshwari et al. (2000 b)
conducted a ficld experirnent during winter season of 1996 and 1997 at Indore, and
reported that the maximum number of spike bearing tillers and length of spikes of
tsabgol were recorded at 25 kg N ha't,

Mann and Vyas (2001) at Udaipur, reported that the increasing N rate
(0-40 kg ha'l) resulted in the increase in yield é:omponents of psyllium, the highest
number of spikes (36.43), spike length (3.9 cm}, number of spikelets spike ! {65.5) were
recorded with an application of 45 kg N hal. Deore et al. (2002) conducted a field
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experiment during rabi 1997 at Rahuri, on isabgol cv. GI-1. The results revealed that

N application with 75 kg ha‘! recorded the higher number of productive spikes plant-t.
Sharma et al. (2003 b) conducted a field experiment in winter season of 1996-97
and 1997-98 at Jaipur, with N levels (0, 15, 30, 45 and 60 kg ha'!) and reported
that the number of spikes and seed weight plant! of psyllium increased with
increasing rates of N upto 45 kg ha-!.

Singh et al (2003 a) reported that an application of 30 kg N ha!
to isabgol increased the spikes m-! row length by 53.86%, spike length by 50.66%,
spikelets spike! by 15.42% and seced weight spike! by 12.36% over the control.
Utgikar et al. (2003) conducted a field experiment during rabi season of 2000-01 at
Akola, on isabgol with treatments 0, 25, 50, and 75 kg N ha! and found that N
application at 50 kg ha! gave the highest number of spikes plant! (39.66), number
of sceds spike'! (87.30), seed yield plot-1 (0.362 kg), whercas N at 75 kg ha'! gave the
highest spike length {3.60 cm).

2.3.1.3 Effect on yield.

Kalyansundaram et al (1982) at Anand, reported that highest sced
yicld of Plantago ovata was obtained with an application of 50 kg N ha‘!. Singh and
Kewalanand (1988) conducted a field experiment during the rabi seasons of 1983-84
and 1984-835 at Pantnagar, on isabgol with four levels of N (0, 40, 80 and 120 kg ha-1)
and found an almost linear increase in seed yield of isabgol with N fertilization upto
80 kg ha'! and then declined with further increase in the levels of N. Ramesh et al. (1989)
conducted a field experiment during July to October at Bangalore, with N levels
{50, 75 and 100 kg ha'!) on isabgol and reported that an application of 75 kg N ha-!
resulted in higher seed yield plant-!.

Intodia and Tomar (1998) ocbserved the positive responsc of seed yield ha-!
of psyllium to N application. Solanki and Shaktawat (1999) conducted a ficld experiment
during 1992-95 at Bikaner, on wsabgol with N levels (O, 30, 45 and 60 kg ha-!) and found
that the seed yield was promoted with increasing doses of N. Bist et al (2000)
conducted a field experiment during 1998-99 at Pantnagar, with N doses (0, 20, 40,
60, 80, 100, 120 and 140 kg ha'!) and reported that the increasing rates of N application
had significant influence on yield of Plantago ovata. Maheshwari et al (2000 b} at
Indore, reported that higher seed yield of isabgol by 30% was obtained at 25 kg N ha-l
comparcd with control. Bist et al. (2001) conducted a ficld expcriment during 1997-98
and 1998-99 at Pantnagar, on psyllium cv. GI-1 and GI-2 with N levels (0, 10, 20,
40 and 50 kg ha'l) and found that increasing N rates of application significantly
increased the seed yield. Deore et al. (2002) conduct;zd a field experiment during rabi
1997 at Rahuri, with isabgol cv.GI-1 and revealed that N application with 75 kg ha'!
recorded the highest seed yield ha-1.
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Kumawat et al (2002) conducted a ficld experiment during 1998-99

and 1999-2000 at Udaipur, application of N levels (20, 40 and 60 kg ha-!) found that
with increasing N levels the seed vield and biological vield of psyllium was increased.
Rathore and Chandawat (2003) conducted field experiments dunng rabi season of
1991-92, 1992-93, 2000-01 and 2001-02 at Jodhpur on isabgol cv. GI-2 with three
N levels (O, 30 and 60 kg ha't) and revealed that there was a sigmificant increasc in
the sced and straw yield. Sharma et al. (2003 b) conducted a field expcriment during
the winter scason of 1996-97 and 1997-98 at Jaipur, with N levels (0, 15, 30, 45
and 60 kg ha'!) and reported that the sced vield and straw vield of isabgol increascd
with increasing rates of N upto 45 kg ha'l. Application of 45 kg N ha'! resulted in
significantly higher seed yicld (19.35 g ha!) which was 32, 21 and 12% higher than
with the application of 0, 15 and 30 kg N ha'!, respectively. Singh et al. (2003 a)
reported that an application of 30 kg N ha'! increased the seed and straw vield of

isabgol by 23.3% and 55.4% respectively over the control.

2.3.1.4 Effect on concentration and uptake.

Shakhela et al (1984) reported that the N concentration in seed, husk ancl
straw were increased with increasing N application to isabgol. Mann and Vyas (1999)
reported that NPK uptake of isabgol was enhanced by the highest levels of N but it
was found to be non-significant. Burman et al. (2002) reported that an application of
30 kg N ha'l, led to an increase in the concentration of NPK over control {O kg Nha-!}
in isabgol. Kumawat et al. (2002) reported that increasing N levels increased the
NPK uptake (kg ha'!) of psyllium. Singh et al. (2003 b} reported that the N uptake by
isabgol was higher with the application of 45 kg N ha:: comparcd to other rates
(O, 15, 30 and 45 kg ha'') of N application.

2.3.1.5 Effect on quality,

Maheshwari et al (2000 b} at Indore, reported that the different N
treatments applied did not show beneficial effect on the swelling factor of isabgol seed.
Rathore and Chandawat (2003) revealed thal there was a increase in the husk yield
of psylllum with increasing doses of N however, the incrcase at 60 kg N ha!
application was not significantly higher to 30 kg N ha'!. Utgikar et al. (2003) reported
that from the treatments 0, 25, 50, and 75 kg N ha! to isabgol, an application of 75
kg N ha! gave the higher husk percentage (23.28%).

2.3.2 Effect of phosphorus through fertilizer.
2.3.2.1 Effect on growth characters. .
Hooda and Agarwal (1987) observed that the dry matter production of

wheat was increcased with an increase in the P level upto 60 kg hal.
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Singh et al. (1996) at Udaipur, observed that an application of 40 and 60 kg P20s5 ha!

significantly increcased the plant height, total number of tillers and number of
ceffective tillers plant ! of wheat than 20 kg P,Os ha'. Flavido and Grant (1998)
reported that tiller production and number of lcaves plant! of wheat was increased
due to an application of P fertilizers. Rai et al. (2002) conducted a ficld experiment
during 1998-99 at Lucknow on Foeniculum vulgare with P levels (0, 25, and 50 kg ha'l)
and found that increasing P application showed a significant increase in the plant
height, plant spread, stem diameter, number of branches, number of leaves, length of
internode and numbers of tllers planti. Utgikar ef al. (2003) found that incrcasing

levels of P applicauon (O, 15 and 30 kg P ha') to isabgol increasced the growth characters.

2.3.2.2 Effect on yield contributing characters.

Ramesh et al. (1989) at Bangalore, reported that an application of P levels
(0, 25 and 50 kg ha'!) resulted in an increase in the vield contribuling characters
of isabgol Singh et al. (1995 b) at Udaipur. obscrved that the number of grains
panicle'’. thousand grain weight of isabgol werce increased due to an apphicanon of
60 kg P>Os hat. Intodia and Tomar (1998) found that a positive response to P application
(0O and 6.55 kg ha'!) was observed with respect to yield atlributes of psyllium.
Solanki and Shaktawat (1999) applied P lcvels (O, 30, 45 and 60 kg ha't) to wsabgol
and found that all the yield characters were promoted with increasing doses of N.
Utgikar et al. (2003) found that an application of P levels (O, 15 and 30 kg ha''}, P at
30 kg ha 't gave the highcr yvicld components of isabgol.

2.3.2.3 Effect on yield.

Ramesh et al. (1989) reported that an application of P levels (0, 25 and
50 kg ha'l), P at 25 kg hal resulted in the higher seed yicld plant! of isabgol.
Panhar and Singh (1995) conducted a ficld experiment during 1990-92 at Mandor,
the results revealed that mean seed yield of psyllium increascd with increasing levels
of P. Singh et al. (1995 d) obscrved that the grain yield of wheat was mcreased duc o
an application of 60 kg P.Os ha'!. Patcl et al. (1996) at Junagadh, found that an applicaton
of 0, 10 and 20 kg ha! P,Os, an application of 20 kg ha! of P.Os5 gave the higher seed
yvield of psyllium. Jadhav et al. (2000) at Junagadh, observed that a 20 kg ha'! P2Os
application gave thec higher seced and straw vields of isabgoel Utgikar et al. (2003)

reported that P application at 30 kg ha-! gave the higher yicld of isabgol

2.3.2.4 Effect on concentration and uptake.
Auti (1996} at Rahuri, reported thal the concentration of P in grain and

straw of wheat increased due o an increase in levels of P application. Varavipour et al.
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{1999) at New Delhi, reported that the uptake of P by wheat was enhanced due to an

application of P.

2.3.2.5 Effect on quality.
Patel and Upadhyay (1993) at Anand, reported that the protein content of
wheat grain increcased with an increase of P level upto 75 kg ha'l. Utgikar ef al. (2003)

found that increasing P application with O, 15 and 30 kg ha'! increased the husk
percentage of isabgol

2.3.3 Effect of nitrogen alongwith phosphorus through fertilizer,
2.3.3.1 Effect on growth characters.

Hooda and Agarwal (1987} observed that an application of 120 kg N +
60 kg P20s ha'! produced higher plant height and dry matter plant! of wheat as
compared to other combinations of N and P levels. Singh and Chouhan (1994)
conducted a field experiment during winter season of 1990-91 and 1991-92 on a
sandy loam soil at Sumerpur. N and P was applied at 20+10, 40+20, 60+30 and
80+40 kg (N+P20s) ha !. The results revealed that plant height of psyllium increasecd
with increased fertilization upto 80+40 kg (N+P20s) ha!. Rai et al (2002) reported
that N and P application showed a significant increase in the plant height, plant
spread, stem diameter, number of branches, number of leaves, length of internode

and numbers of tillers plant-! of Foeniculum vulgare.

2.3.3.2 Effect on yield contributing characters.

Ramesh et al (1989) reported that an application of 75 kg N + 25 kg P ha!
resulted in the highest number of spikes plant! of isabgol Singh and Chouhan (1994)
found that the number of spikes plant!, 1000 seed weight of psyllium were
increased with increasing N and P upto 60+30 kg ha-!, while spike length and grains

spike-! increased with increased fertilization upto 80+40 kg ha-!.

2.3.3.3 Effect on yield.

Gupta (1967 a) reported that an application of 25 kg N with 25 kg P ha-!
at planting supplemented with 25 kg N ha'! as top dressing produced one tonne ha-!
seed yield of isabgol. Ramesh et al. (1989) reported that an application of 75 kg N +
25 kg P ha! resulted in the higher seed yicld plant-! of isabgol Singh and Chouhan
(1994) revealed that secd yield of psyllium increased with increasing N and P doses.
Parihar and Singh (1995} conducted a field experiment during 1990-92 at Mandor,
the results revealed that mean seed yield of psyllium increased with increasing
levels of N and P. Singh et al. (2001 a) at Agra, found that an application of 50 kg N

+ 25 kg P20s ha'! resulted in an increase in seed vield of psyllium. Singh and Pal
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(2003) at Bichpuri, found that an application of 50 kg N + 25 kg P2Os ha'! proved to

be significanly superior for enhancing the seed vield of psyllium.

2.3.3.4 Effect on concentration and uptake.

Mann and Vyas (1999) found that NPK uptake by isabgol was
cnhanced by the higher levels of N and P application. Singh et al. (2001 b) at Agra,
found that an application of 50 kg N + 25 kg P>Os ha ! resulted in a increase in N and

P uptake in both seed and straw of psvllium.

2.3.3.5 Effect on quality.
Maheshwari et al. (2000 b) reported that the different NP treatments applicd
did not show beneficial effcct on the swelling factor of isabgol seed. Utgikar et al. (2003)

found that N and P application increascd the husk pcerecentage of isabgol.

2.4 Correlation and regression studies.
2.4.1 Senna.

Lal et al (1992) studied 49 germplasms of sernna and found that dry leaf yield,
dry pod yield and seced vield were favourably correlated. Sankaranarayanan et al. {1992)

evaluated 23 selections and 6 hyvbrids of Cassia angustifolia during 1981-82 and

reported that leal yield was strongly and positively correlated with number of branches,
length of leaves, numbecr of leaves plant-i. Path coefficient analysis revcaled that plant
height had the greatest direct effect on pod yield. Sankaranarayanan (1995) evaluated

23 selections and 6 hybrids of Cassia angustifolia during 1981-82 and found that pod

vield was significantly correlated with plant height, number of branches, length of

racemes, number of pods set, length of pods.

2.4.2 Isabgol

Kalyansundaram and Dalal (1981 b) at Anand, found that the correlation
of secd yield of isabgol to the total spikes, number of effective spikes and tillers plant!
was very high and significant. Singh et al (1995 ¢) conducted a field experiment during
rabt 1992-93 at Udaipur, under 12 fertilizer regimes and reported that yield of isabgol
was positively correlated with number of ears melre! row (0.8), number of spikelets
cart (0.83), ecar length (0.69), grain length car!' (0.51) and test weight (0.36 g).
The regression co-efficient was also observed to be significant. Kumar et al (2000) at
Anand, found that in isabgol the number of effective spikes and number of total spikes
plant! were positively correlated with seed yield plant'!, Sharma and Garg (2002) at
Jodhpur, observed a significant and positive correlation for seed vield plant ! with plant
height, number of tillers, number of spikes plant! and 1000 seed weight. A significant
and positive correlation was also observed for plant height with number of tillers plant!,
spike length and 1000 seed weight.
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3. MATERIALS AND METHODS

The present investigation was carried out to study the effect of an
integrated nutrient management on growth, yield and quality of senna

(Cassia angustifolia) during kharif and to study the residual cffects on isabgol

(Plantago ovata) during rabi alongwith nitrogen and phosphorus management.

The relevant details of the materials used and the methods followed for conducting

this investigation are presented in this chapter.

3.1 Materials.
3.1.1 Experimental site.

An  experiment was carried out at Post Graduate Insttute,
Instructional Farm, in B’ block of Central Campus, Group No.6, Survey No. 70,
Mahatma FPhule Krishi Vidyapeeth, Rahuri, District- Ahmednagar (M.S.) during

kharif and rabi seasons in a sequence during the years 2002-03 and 2003-04,

3.1.1.1 Soil.

The topography of experimental ficld was uniforrn and fairly leveled.
The soil was medium black in colour, clayey in texture and well drained. Soil samples
from 0-30 cm depth were taken from ten randomly selected spots in the experimental
field by using a screw auger. These samples were mixed together and a composite soil
sample was prepared for determining the physical and chemical properties. The
results of analysis, presented in Table 1 indicated that the soil was clayey in texture,
low In aveulable nitrogen (209.14 kg ha'!), medium in available phosphorus

(24.94 kg ha'!) and high in available potassium (478.12 kg ha'!) (Muhr et al, 1965).

3.1.2 Climatic conditions.
3.1.2.1 General.

Geographically, the Central Campus of Mahatma Phule Krishi
Vidyapeeth, is situated in the subtropical region of India and comes under the
scarcity zone of Maharashtra state. It is situated between North latitude 19948'N
and 19057'N and East longitude 74919'E and 74057'E, 35 Km from Ahmednagar on
Ahmednagar-Manmad State Highway No.l14. It has an altitude of 495 1o 569 m.
The annual rainfall varies from 307 to 619 mm, with average 520 mm. The
distribution of rains is erratic with 15 to 45 number of rainy days year-'. Qut of the
total rainfall, about 80% is received during June to September from South-West
monsoon, while the rest 20% is received during October and November from the

North-East monsoon. The annual mean maximum temperature is 37.9°C with a range



Table 1. Mechanical and chemical analysis of the soil of the experimental

plot (0O-30 cm depth).
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Sr. Characteristics Compo Reference
No. sition
A. Mechanica.l analysis.
1. Coarse sand (") 8.04 ! Gee and Boudar (1986)
2. Fine sand (%) 1282 | e Mo
3. Silt (%) 1921 + Ve
4. Clay (%) 5905 | e M-
5. Textural class Clay EEREEE
B. Chemical composition.
1. Available nitrogen (kg hat) 209.14 Alkaline permanganate method
(Subbiah and Asija, 1956)
Available phosphorus (kg ha'!) 24.94 (Olsen and Sommers, 1982)
3 Available potassium (kg ha'!) 478,12 Flame photormeter method
{Knudsen and Peterson, 1982)
4. Organic carbon (%) 0.512 Walkely and Black rapid
titration methocd
(Nelson and Sommers, 1982)
Orgaric matter 0.88 % organic carbon x 1.724
Total nitrogen (%) 0.0458 Modificd Kicldhal’s method
{A.OAC., 1975)
T Carbon : nitrogen ratio 11.18 | e
pH (scil : water, 1:2.5) 812 Potentiometric method
(Piper,1966)
9. Elcctrical conduclivity (dS m 1) 0.12 Conductometry (Piper, 1966)
Single value physical
constants.
1. Ficld capacity (%) 36.17 Pressure membranc apparatus
(Richards, 1948)
Wilting point (%) 1648 | - REEEEE
Maximum watcr holding 58.36
capacily (o)
4. Porosity (%) 50.19 S
Bulk density (g cc'l) 1.32

j Clod method(Brasher etal, 1966)




21
of 33 to 439C. The annual mean minimum lemperature is 17.20C with a range from

3 to 18°C. The mean morning relative humidity is 59% and the everung is 35%.

3.1.2.2 Climatic conditions during the experimental period.

Meteorological data on important parameters during the experimental
period for both the trials recorded at the meteorological observatory of the Central
Campus Farm, Mahatma Phule Krishi Vidyapeeth, Rahuri arc presented in Table 2
and 3, and graphically depicted in Fig.1 and 2.

During senna (kharif) cropping period of 2002-03, rainfall ranged
between 1.0 and 98.3 mm and the rainy days ranged between 1 to 3 while, during
2003-04 the rainfall ranged belween 2.7 and 59.8 mm and the rainy days between
1 1o 4. The mean maximum temperature ranged between 27.8 to 34.50C while, the
mean minimum lemperature ranged between 8.7 to 22.10C during 2002-03 while,
during 2003-04 the mean maximum temperature ranged betwecen 28.4 to 33.30C
while, the mean minimum temperature ranged between 8.2 to 23.109C. The mean
morning relative humidity ranged bctween 39.6 to 94.1% while, the evening
relative humidity ranged between 23.7 o 70.9% during 2002-03 while, during
2003-04 the mean morning relative humidity ranged between 64.7 to 91.4% while,
the evening relative humidity ranged between 27.3 to 71.1%. The mean wind
speed ranged between 1.5 1o 10.5 km hr!, the bright sunshine ranged between 2.1
to 10.1 hrs d't and the evaporation ranged between 3.3 1o 5.6 mm d-! during 2002-
03 while, during 2003-04 the mean wind speed ranged between 2.3 to 17.1 km hr i,
the bright sunshine ranged between 1.1 to 10,1 hrs d i and the evaporation ranged
between 2.7 to 7.6 mm d 1.

In the isabgol (rabi) cropping period of 2002-03 and 2003-04 there was
no rainfall during both the years. The mean maximum temperature ranged between
31.6 to 38.20C while the mean minimum temperature ranged between 10.8 to
19.0°C during 2002-03 while, during 2003-04 the mean maximum temperature
ranged between 29.2 to 39.19C while, the mecan minimum tcmperature ranged
between 7.5 to 18.09C. The mean morning rclative humidity ranged between 62.6 1o
86.1% while, the evening relative humidity ranged betwcen 19.4 to 51.3% during
2002-03 while, during 2003-04 the mean morning relative humidity ranged between
82.3 to 86.5% while, the evening relative humidity ranged between 17.3 to 35.0%.
The mean wind speed ranged between 2.2 to 6.1 km hr !, the bright sunshine
ranged between 8.8 1o 10.5 hrs d-! and the cvaporation ranged between 4.8 1o 10.6
mm d-i during 2002-03 while, during 2003-04 the mean wind speed ranged
between 3.0 to 8.1 kin hr!, the bright sunshine ranged between 8.6 to 11.2 hrs d!
and the cvaporation ranged between 4.6 to 13.2 mm d-L.
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Table 2. Meteorological data for kharif and rabi seasons of cropping period

2002-03 at Rahuri.

Met. Mean Mean
Week temperature relative
(= C) humidity
) _ (%)
Max. | Min. Mor I Eve
ning  ning
19 38.3 145 | 80.1| 439
20 38.1 21.9 77.9 52.9
21 37.3 18.0 853 47.9
22 37.5 20.8 88.9 56.4
23 36.7 15.1 90.0 55.9
24 33.3 12.3 83.9 51.7
25 32.7 12.4 80.3 56.3
26 27.7 11.6 84.6 72.6
27 31.6 16.8 78.7 55.6
28 32.4 22.0 81.9 47.7
29 30.0 21.6 85.3 62.3
30 30.5 22.1 82.6 58.9
31 30.5 21.9 91.3 64.4
32 27.8 21.5 89 .4 70.9
33 29.2 22.0 88.3 63.7
34 29.1 21.1 39,9 62.3
35 29.2 20.4 90.7 64.4
36 29.4 21.0 91.4 65.1
37 31.8 19.4 B87.6 48.6
38 31.6 19.5 90.6 50.4
39 32.1 20.2 94.1 51.9
40 34.5 18.4 91.4 38.7
41 33.2 20.7 83.3 47.1
42 32.0 19.3 90.1 45.9
43 32.5 14.1 84.9 27.6
44 31.7 11.7 82.1 23.7
45 31.3 10.8 82.9 31.0
46 30.1 13.3 85.6 36.1
47 30.1 9.0 59.6 25.0
48 31.9 10.6 66.7 30.9
49 31.2 28.4 75.4 37.9
50 30.3 9.7 79.1 31.4
51 31.4 8.7 84.4 30.1
o2 295 9.5 84.0 32.0
1 27.9 11.6 87.0 35.6
2 29.8 12.7 9l1.1 38.1
3 27.9 7.3 7T2.7 28.4
4 31.8 10.8 73.4 27 .6
S 31.6 11.4 73.9 28.0
6 32.1 12.1 81.4 29.1
7 33.3 11.6 82.7 26.7
8 32.4 12.2 82.7 26.9
9 35.0 14.1 78.3 23.7
10 33.6 11.2 83.4 21.3
11 35.2 12.8 86.1 19.4
12 36.4 16.7 62.6 - 21.0
13 38.0 15.4 45.6 24.7
14 37.9 17.2 69.1 49 9
15 38.2 19.0 68.7 51.3
16 39.4 18.8 72.7 7 50.6
17 40.5 21.4 79.7 47.3
18 40.2 | 19.2 60.9 24.6

| Mean Mean
wind Brig
speed ht
| (km sun
hr-1) shine
(hrs
d-1)
9.9
10
10
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Table 3. Meteorological data for kharif and rabi seasons of cropping period
2003-04 at Rahuri.

. speed |

Met. Mean Mean
, Week | temperature relative

i (=C) humidity

(%) |
Max Min Mor Eve
ning | ning

|

19 40.0 | 196 | 684 16.9
20 40.6 22.4 68.1 16.3
21 39 4 21.8 | 76.3 18.9
22 394 21.6 - 74.6 20.3
23 39.2 23.0 | 77.4 24 .9
24 35.5 23.4 89.0 51.3
25 33.1 23.1 85.3 497
26 32.2 23.49 87.7 ' 49,4
27 32.1 22.5 88.4 | 58.7
28 323 22.7 88.6 55.3
29 32.0 23.1 86.6 52.0
30 20.9 22.7 86.0 67.0
31 31.2 21.5 86.3 56.0
32 30.7 21.7 89 .6 58.7
33 32.0 21.0 B87.7 0.3
34 29.9 21.2 90.3 61.7

35 30.3 21.0 85.7 S59.1
36 31.0 20.0 86.6 S2.4
37 31.6 187 ' 87.0 53.0
38 32.9 194  86.3 53.7
39 28.8 21.1 91.4 71.1
40 31.8 18.9 87.1 53.4
41 33.3 19.8 884 43.3
42 33.2 15.3 82.1 35.9
43 32.5 12.1 85.1 29 .4
44 32.1 195 87.1 51.3
45 32.1 12.8 72.49 30.3
46 31.0 13.8 69.6 37.9
47 32.0 13.5 64.7 33.1
48 32.0 13.4 79.3 33.6
49 30.8 10.0 84.1 287
S0 31.0 9.0 76.7 27.3
51 29.1 8.2 73.6 27.3
52 28.5 9.6 83.1 41.0
1 29.9 10.5 73.6 31.3
2 28 .4 8.4 83.49 32.1
3 31.6 10.1 75.9 27.7
4 28.0 10.2 849 ' 36.1
S 292 11.0 85.1 35.0
6 30.6 7.5 84 .3 26.3
7 32.8 12.9 84.1 27.1
8 34.1 11.5 85.9 25.6
Q 35.4 13.3 86.5 22.5
10 36.0 l 12.8 85.3 © 20.9
11 37.2 ! 147 85.0 17.3
12 39.1 14 .7 82.9 16.0
13 37.1 16.9 82.3 21.6
14 37.8 17.9 84 .3 19.9
15 38.9 17.2 81.0 17.6
16 38.6 18.0 79.9 19.1
17 [ 39.3 | 20.1_ | 81.1 | 20.3
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3.1.3 Cropping history of the experimental plot.

Cropping history of the experimental plot for the previous three years
is presented in Table 4.

Table 4. Cropping history of the experimental plot.

Year o Kharif ) o Rabi

. Crop | Fertilizer (kg ha!) | Crop | Fertilizer (kg ha’!)

N P K N P K

1999-00 | Fallow -- -- -- Gram 25 50 0

2000-01 | Fallow -- -- -- Gram 25 50 0

2001-02 | Fallow - - -- Gram 25 50 O
2002-03 Senna {(Present investigation) Isabgol {Present investigation)
2003-04 | Senna (Present investigation) Isabgol | (Present investigation)

3.1.4 Seed material.
For senna crop Tinncvelly and for isabgol crop HI-2 variety were

selected. The required sced material was obtained from “ Dhanvantri ” a medicinal
plant garden of M.P.K.V., Rahurn.

3.1.5 Manure and fertilizers.

Recommended dose of N:P:K (75:50:0 kg ha!) for senna was applied
@ 50%, 75%, 100% and 125% through different sources viz., FYM, urea and single
super phosphate as per treatments. The recornmended dose of N:P:K (50:25:0 kg ha!)
for isabgol was applied @ 75% and 100% through urea and single super phosphate as
per treatments. The nutrient contents of the various sources of nutrients utilized during
kharif and rabi seasons of both the trials are presented in Table 5.

Table 5. Nutrient percent of different sources of fertilizers and farmyard

manure utilized.

Nutrient content (%)

ol Source _ 2002-03 1 2003-04
) { N P K N P K
1. | Urea 46.00 -- - 46.00 - -
2. Single super L 16.00 B . 16.00 N
phosphate
3. | Farmyard 0.55 | 0.20 | 0.50 | 0.50 | 0.18 | 0.45
manure - - )

3.1.6 Fungicides and insecticides.

To control the sclerotium wilt of senna and damping off disease of
isabgol, seed treatment of thirum @ 3 g kg! of seed was performed and to control
hairy caterpillar (Helicoverpa armigera) on senna, Endosulfan 35 E.C. was applied @

- m—n —— ~
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3.2 Methods.

3.2.1 Experimental details.

In kharif scason, an experiment was laid out in a randomized block design
with ecight treatments and three replications. The eight main plots were given
recommended dose of fertilizer at 50%, 75%, 100% (75:50:0 NPK kgha ') and 125% to
senna through two different sources in combination. In rabj secason, an experiment was
laid out in split plot design on isabgol The eight treatments laid out for kharif senna
were considered as main plot. For testing their residual elfect the main plots were
further divided into two sub plots and recommended dose of fertilizer at 75% and 100%
(50:25:0 NPK kgha'l) to isabgol was applied as sub plot treatments. The treatment
details and their symbols used are given in Table 6.

3.2.2 Cultural operations.

Details of the various cultural operations carried out in experimental

plot during kharif and rabi seasons of both the trials are presented in Table 7.

3.2.2.1 Manure and fertilizer application.

In kharif secason, the dose of farmyard manure and fertilizers viz., urca and
single super phosphate to senna was worked out on the basis of their nutrient
content. The manure alongwith the basal dose of fertilizer (S0% N + 100% P} as per
the treatments was evenly spread by broadcasting and then thoroughly mixed
into the soil. Top dressing of fertilizer (50% N) as per treatments was performed 30
days after sowing of the crop. In rabi season, the dose of fertilizer was worked out on
the basis of their nutricnt content and applied to isabgol crop through different
sources viz., urea and single super phosphate as per treatments, basal dose
(30% N + 100% P} . Top dressing of fertilizer {50% N) as per treatments was
performed 30 days after sowing of the crop.
3.2.2.2 Sowing.

The sowing details for the senna and isabgol crop are presented in
Table 8. The plan of layout of the experiment for both the crops along with the
allocation of their respective treatments and the symbols used are presented in Fig. 3.
Table 8. Sowing details for senina and isabgol during the year 2002-03 and

Season __Kharif Rabi J. g};}- "-K; i/l
Crop. Senna Isabgol. kS
Variety. Tinnevelly HI-2. * | Rah Jrl} 3
Design. Randomiscd block design Split plot desig ~ 7 4
Replications. Three. Three. \;é:,: QP
Treatments. Eight. Main plot: Eight. sl
. Sub plot: Twao.

Plot size: Gross. 9.00 x 3.60 m?2 4.20 x 3.60 m>2

Net. 8.40x 2.70 m2 3.60 x 3.00 m=2
Spacing. 45 x 30 cm? 30 cm between rows.
Seed rate, 15 kg ha-. 10 kg ha't.
Sowing method. Dibbline. Line sowino
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PP 2. Experimental plot of senna during Z2003-04 (2" year).




PP 4. Experimental plot of isabgol during 2003-04 (2™ year).




Table 7. Schedule of cultural operations carried out in the experimental

N

Noa ke

E)

plot during 2002-03 and 2003-04.
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Plant protection measures.

Soil drenching with Thirum.

22/10/2002
19/11/2002

23/08/2002

Operation ) ! Frequency and Date
2002-03 ] ! 2003-04
' Senna (Kharif). ' o
Preparatory tillage:
Ploughing. 1 15/05/2002 | 1 13/05/2003
Harrowing, 2 06/06/2002 | 2 09/06 /2003
13/06/2002 | 18/06/2003
Stubble collection. 1 14 /06 /2002 1 19/06 /2003
Planking. 1 17/06/2002 1 23/06/2003
Layout of experiment. 1 18/06/2002 1 24 /06 /2003
Preparation of beds. 1 19/06/2002 1 25/06/2003
Preparation of water channels, 1 21/06/2002 1 30,/06/2003
Fertilizer and farmyard
manure application.
Application of farmyard 1 03/07 /2002 1 07/07 /2003
marnure as per treatments.
Application of basal dose 1 15/07 /2002 1 17/07 /2003
of fertilizers as per treatments.
Seeds and sowing:
Seed treatment with Thirum. 1 15/07 /2002 1 17/07 /2003
Sowing by dibbling. 1 15/07 /2002 1 17/07 /2003
Post-sowing operations.
Gap filling. 1 19/07 /2002 1 21/07/2003
Thinning,. 05/08/2002 1 06/08/2003
Weeding. 3 24/07/2002 | 3 29/07 /2003
10/08 /2002 106/08 /2003
12/09/2002 15/09/2003
Top dressing with urea. 1 13/08/2002 1 15/08/2003
Irrigation. 3 15/07/2002 ' 5 17/07 /2003
13/08/2002 15/08/2003
18/09/2002 15/09/2003

21/10/2003
20/11/2003
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F)

E)

. F) ’ Threshing of spikes.

Spraying of endosulifan 35 E.C
Harvesting,

Harvesting of fresh lcaves.

Harvesung of pods.
Threshing of pods.
Isabgol (Rabi).
Preparatory tillage.

Harrowing.

Stubble collcction.

Layout of experiment.
Preparation of beds.
Preparation of water channels.
Fertilizer application.
Application of basal dose

of fertilizers as per trealumcents.
Seeds and sowing.

Seced treatment with Thirum.
Sowing by dibbling.
Post-sowing operations.

Gap filing,.

Weeding.

Top-dressing with urea.

Irrigaton.

Harvesting.

06 /08 /2002

12/10/2002
01/11/2002
09/01/2003
06/01/2003
23/01/2003

13/01/2003
14/01/2003
14/01/2003
15/01/2003
15/01/2003
18/01/2003

20/01 /2003

20/01 /2003
20/01/2003

31/01/2003
14/02/2003
12/03/2003
31/03/2003
18/02/2003
20/01/2003
18/02 /2003
04,/03/2003
21/03/2003
19/04 /2003
21/04/2003

3

N

1
1

14/10/2003
03/11/2003
13/01/2003
10/01,/2004
2G6/01/2004

17/01 /2004
19/01 /2004
20/01/2003
21/01/2004
21/01/2004
24/01/2004

26/01/2004

26/01/2004
26/01/2004

06/02/2004
19/02/2004
03/03/2004
20/03 /2004
24/02/2004
26/01 /2004
24 /02 /2004
09/03/2004
25/03 /2004
26/04 /2004
28/04 /2004
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3.2.3 Sampling techniques.

Various biometric observations were recorded on five randomly
sclected plants of senna and isabgol during both the trials in each net plot.
Bamboo pegs were fixed at the north side of each plant for easy location. The growth
observations were recorded on these plants from 30 days after sowing at an interval
of 15 days upto harvest of the crop. These selected plants were further used for
recording the yield contributing characters. The details of the various observations
recorded during the period of investigation for senna and isabgol arc presented in
Table 9 and Table 10, respectively. Observations common to both the crops are
presented in Table 11.

3.3 Statistical analysis and interpretation of data.

Data recorded was statistically analyzed by the technique of
‘analysis of variance’ (Fisher, 1970). F’ test of significance was carried out as given
by Cochron and Cox (1967) and Panse and Sukhatme (1978). In the tabular data,
critical difference (C.D.) values have been given for comparison only in case where
F’ test was significant, figures of C.D. are not reported where F test was not
significant, only standard error (S.E.) values are presented. Pooled analysis of data
was performed for the character of yield and economics. Significance of correlation
co-efficient was tested against ‘t’ values given by Fisher and Yates (1963) at five and
onc percent levels of significance. The regression co-efficient was tested by F’ test at
five and onc percent levels of significance. Graphical representation of the data has

been given at appropriate places.
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4. EXPERIMENTAL
RESULTS



4. EXPERTIMENTAL RESULTS

The dala on various growth and vield contributing characters, vield,
quality, cconomics of cropping system, chemical studies regarding nitrogen,
phosphate and potassium content of senna and their removal from soil, along with
rcsidual effects on succeeding crops as influenced by various treatments in respect

of kharif senna and succceding crop rabi isabgol are prescnted in this chapter.

4.1 Senna.
4.1.1 Pre-harvest studies.
4.1.1.1 Plant count.
4,1.1.1.1 Initial plant count.

The initial plant count net plot'! was recorded 20 days after sowing for
various treatments during 2002-03 and 2003-04 and presented in Table 12.
The mean initial plant population net plot! was 165 during both the vears.
The mean initial plant count percentage to the expected plant population net plot!
was 98.21 and 98.14 during 2002-03 and 2003-04, respectively. The treatments under

study did not influence the plant count at the initial stage.

Table 12. Mean plant count of senna net plot-! at 20 days after sowing and at

harvest as influenced by different treatments during 2002-03 and 2003-04.

} - . Plant co_unt .
| _ 200203 ! 200304
: Treatment Initial . Atharvest Initial | At harvest
’ Net | % tothe Net |‘ % to the J Net % tothe | Net | % toth
‘ N plot! | expected  plot! expected | plot! expected  plot! expecte
' 30 RDF (100% 1) C s 9821 142 54,52 164 97.62 140 i 83.33
} 500 RDF (305007 N IRFYM) 163 ' o821 | 141 ' 8303 163 98,21 141 5393
735 RDF (LOO 15) 163 98.21 1442 84.52 ’ 166 9881 ‘ 142 l 34.52
 75% RDF (30:507 N IF-FYM) 164 9762 | 140 83.13 165 9821 ' 141 8393
‘ 100% RDF (1007 16) L 166 Y881 | 143 l 83,12 ‘ 165 68.21 i 141 { 83.93
| 10074 RDF (305500 N IFFYM) 165 9821 142 84,52 164 9762 | 141 | 83903
\ | :
| 1257 RDF (1007 119 164 G762 140 { 83.33 ‘ 165 GR.21 ] 142 84,32
‘ 125% RDIF {(50:5007 N IF:FY M) 166 a8.51 143 S5.12 165 Q821 ‘ 142 ‘ 84.52
| SE.x | o078 I - ’ 069 - | 087 .
' CD. at 5% NS, - NS, - N.S. - NS, ‘ -
- . . I o oo H R e
Mean ["1es og21 | a2 | m430 | 1065 91414l 8408




39
4.1,1.1.2 Final plant count.

The final plant count net plot'! was recorded at harvest and presented
in Table 12. The mean final plant population nct plot! was 142 and 141 during
2002-03 and 2003-04, respectively. The mean final plant count percentage to the
expected plant population net plot! was 84.30 and 84.08 during 2002-03 and 2003-04,

respectively. The treatments under study did not influence the plant count at the
harvest stage.

4.1.1.2 Growth studies.
4.1.1.2.1 Plant height plant-1.

The data on plant hcight as influcnced periodically by different
treatments arc presented in Table 13. The mcan plant height of senna on the
30, 45, 60, 75, 90, 105, 120, 135, 150, 165 days after sowing and at harvest was
8.10, 18.71, 36.53, 60.77, 75.48, 82.53, 89.24, 93.67, 96.35, 98.45 and 98.84 cm,
respectively during 2002-03. The corresponding values during 2003-04 were 8.00,
18.37, 36.34, 60.02, 74.91, 82.10, 89.21, 93.73, 96.79, 98.74 and 99.59 ¢, respectively.

At 30 days, the treatment differences were found to be non-significant
i respect of plant height during both the years.

At 45 days, an application of 1253% RDF (30% N through urea and
50% N through FYM) recorded the maximum plant height (20.57 and 20.72 cm
during 2002-03 and during 2003-04, respectively). It was found to bc at par with an
application of 125% RDF (100% inorganic fertilizer}, 100% RDF (50% N through
urca and 30% N through FYM) and significantly superior to rest of the trcatments
during both the years.

A similar trend was also obscrved at remaining dayvs of observation
during both the years.

4.1.1.2.2 Plant spread plant-1.

The data on sprecad of plant as influcnced periodically by different
ucatments are presented in Table 14. The mean plant spread of senna on 30, 45,
60, 75, 90, 105, 120, 135, 150, 165 days after sowing and at harvest was 12.10, 25.30,
45.31, 66.50, 78.86, 84.13, 88.94, 92.41, 94.77, 96.88 and 97.13 cm, respectively
during 2002-03. The corresponding valucs during 2003-04 were 12.00, 25.12,
44 90, 65.55, 77.40, 83.08, 88.45, 92.31, 94.78, 96.85 and 97 .82 cm, respectively.

At 30 davs, thc trcauncnt differences were found to be non-significant
in respect of plant spread during both the years.

At 45 dayvs, an application of 123% RDF (50% N through ureca and
50% N through FYM) rccorded the maximum plant spread (28.19 and 29.12 cm
during 2002-03 and 2003-04, respectively). It was found to be at par with an
application of 125% RDF (100% inorganic fertilizer), 100% RDF (50% N through
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PP 12. Senna plant at 135 DAS.
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urca and 50% N through FYM) and significantly superior to rest of the treatments
during both the years.

A similar trend was also observed at remaining days of observation

during both the vears.

4.1.1.2.3 Number of branches plant-1,

The data on number of branches plant! as influenced periedically by
cdifferent treatments are presented in Table 15. The mean number of branches plant !
of senna on the 45, 60, 75, 90, 105, 120, 135, 130, 165 days after sowing ancd at
harvest was 3.08, 6.08, 8.13, 869, 8.83, 888, 893, 8.95, 897 and 8.97,
respectively during 2002-03. The corresponding values during 2003-04 were 3.02,
6.03. 8.00, 8.60, 8.75, 8.89, 897, 9.01. 9.02 and 9.02, respectively.

AL 45 dayvs, the treatment differences were found Lo be non-significant
In respect of number of branches plant ¢ during both the years.

At 60 days, an application of 123% RDF (50% N through urea and
20% N through FYM) recorded the maximum number of branches plant! (6.67 and
6.80 during 2002-03 and 2003-04, respectively). It was found to be at par with an
application of 125% RDF (100% inorganic fertilizer}), 100% RDF (50% N through
urca and 50% N through FYM) and 100% RDF (100% inorganic fertilizer) during
2002-03 while, during 2003-04 it was found to be at par with an application of
125% RDF (100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N
through FYM) and significantly superior to rest of the trecatments during both the years.

At 75 days, an application of 125% RDF (50% N through urea and
50% N through FYM) recorded the maximum number of branches plant! (8.87 and
8.82 dunng 2002-03 and 2003-04, respcctively). It was found to be at par with an
application of 125% RDF (100% inorganic fertilizer), 100% RDF (50% N through
urea and 50% N through FYM) and significantly superior to rest of the treatments
during both the years.

A similar trend was observed at 90, 105, 120, 135 and 150 days after
sowing during both the vears of study. Number of branches plant! remained

constant after 150 days after sowing till harvest.

4.1.1.2.4 Leaf area plant-1.

The data on leaf area plant! as influenced periodically by different
treatments are presented in Table 16. The mean leafl area plant! of senrna on the
30, 45, 60, 75, 90, 103, 120, 135, 150, 165 days after sowing and at harvest was
8.6, 219, 4.50, 856, 14.16, 1005, 9.44, 10.95 1317, 14.97 and 15.77 dm>,
respectively during 2002-03. The corresponding values during 2003-04 were 0.65,
2.15, 4.45, 8.49, 14.00, 9.92, 9.52, 10.90, 13.33, 14.77 and 15.16 dm?2, respectively.
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AL 30 days, the treatment diffcrences were found to be non-significant

in respect of leaf arca plant! during both the years.

At 45 days, an application of 125% RDF (30% N through urea and
50% N through FYM]) recorded the maximum leaf arca plant! (2.48 and 2.53 dm?
during 2002-03 and 2003-04, respectively). It was found to be at par with an
application of 125% RDF (100% inorganic fertilizer), 100% RDF (50% N through
urca and 50% N through FYM) and significantly supcrior to rest of the treatments
dunng both the years.

A similar trend was observed at 60, 73, 90 and 105 days after sowing
during both the years,

Al 120 days, an application of 125% RDF (50% N through urea and
50% N through FYM) recorded the maximum leaf arca plant! {10.81 and 11.37 dm?
during 2002-03 and 2003-04, respectively). [t was found to be at par with an
application of 125% RDF (100% inorganic fertlizer) and 100% RDF {50% N through
urea and 50% N through FYM) during 2002-03 whilc, during 2003-04 it was found
to be at par with an application of 125% RDF (100% inorganic fertilizer) and
significantly superior to rest of the treatments during both the vears,

At 135 days, an application of 125% RDF (30% N through urea and
20% N through FYM) recorded the maximum leaf arca plant! (12.18 and 12.38 dm?
during 2002-03 and 2003-04, respectively). It was found to be at par with an
application of 125% RDF (100% inorganic fertilizer), 100% RDF (S50% N through
urea and 50% N through FYM)} and significantly supcrior o rest of the treatments
during bhoth the years.

A similar trend was observed at 150, 163 days after sowing and at
harvest during both the vears.

4.1.1.2.5 Total fresh matter plant!.

The data regarding total fresh matter plantt as influenced periodically
by different treatments arc presented in Table 17. The mean total fresh matter plant!
of senna on the 30, 45, 60, 75, 90, 1035, 120, 135, 150, 165 days after sowing and
at harvest was 12.77, 22.81, 48.53, 89.61, 121.75, 147.40, 168.12, 186.56, 198.12,
186.54 and 175.76 g, respectively during 2002-03. The corresponding values during
2003-04 were 12.91, 22.67, 47.66, 87.64, 120.85, 147.48, 167.50, 186.09, 197.25,
186.13 and 175.55 g, respecuvely.

At 30 days. the treatment differences were found to be non-significant
in respect of total fresh matter planti during both the vears.

At 45 days, an application of 125% RDF (50% N through urea and
50% N through FYM) recorded the highest fresh matter plant! (26.40 and 26.56 g
during 2002-03 and 2003-04, rcspectvely). It was found to be at par with an
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application of 125% RDF (100% inorganic fertilizer) and significantly superior to rest

of the treatments during both the years.

At 60 days, an application of 125% RDF (50% N through urea and
20% N through FYM) recorded the highest fresh matter plant! (55.14 and 56.20 g
during 2002-03 and 2003-04, respectively). It was found to be at par with an
application of 125% RDF (100% inorganic fertilizer), 100% RDF {50% N through
urea and 50% N through FYM) and significantly superior to rest of the treatments
during both the years.

A similar trend was observed at 75, 90, 105, 120, 135, 150, 165 days
after sowing and at harvest during both the years.

4.1.1.2.6 Total dry matter plant-1.

The data regarding total dry matter plant! as influenced periodically
by different treatments are presented in Table 18 and graphically depicted in Fig. 4
and 5. The mean total dry matter plant! of senna on the 30, 45, 60, 75, 90, 105,
120, 135, 150, 165 days after sowing and at harvest was 2.76, 5.19, 11.24, 20.66,
28.94, 38.50, 48.22, 55.59, 60.23, 63.95 and 66.30 g, respectively during 2002-03.
The corresponding values during 2003-04 were 2,76, 5.17, 11.23, 20.60, 28.85,
38.42, 48.52, 55.83, 60.53, 64.30 and 66.71 g, respectively.

At 30 days, the treatment diffecrences were found to be non-significant
In respect of total dry matter plant-! during both the years.

At 45 days, an application of 125% RDF (50% N through urea and
50% N through FYM) rccorded the highest dry matter plant! (5.94 and 6.04 g
during 2002-03 and 2003-04, rcspectively). It was found to be at par with an
application of 125% RDF (100% inorganic fertilizer) and significantly superior to rest
of the treatments applied during both the years.

At 60 days, a trend similar to that at 45 days after sowing was observed.

At 75 days, an application of 125% RDF (50% N through urea and
o0% N through FYM) recorded the highest dry matter plant! {2243 and 22.85 g
during 2002-03 and 2003-04, respectively). It was found to be at par with an
application of 125% RDF (100% inorganic fertilizer), 100% RDF (50% N through
urca and 50% N through FYM) and significantly superior to rest of the treatments
during both the years.

A similar trend was observed at 90, 105, 120, 135, 150, 165 days

after sowing and at harvest during both the vears.
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4.1.1.2.7 Growth functions.

4.1.1.2.7.1 Absolute growth rate (AGR).

Data pertaining to AGR of dry matter plant! as influenced periodically
by different treatments arc presented in Table 19. The data was not statistically
analyzed and the inferences are based on mean values only. The mean AGR of senna during
30-45, 45-60, 60-75, 75-90, 90-105, 105-120, 120-135, 135-150, 150-165 and
165-At harvest was 1.22, 3.03, 4.72, 4.13, 4.78, 4.87, 3.67, 2.32, 1.86 and 1.18 g
plant! weck:!, respectively during 2002-03. The corresponding values during 2003-04 were
1.21,3.04, 4.68, 4.12, 4.79, 5.05, 3.66, 2.35, 1.88 and 1.21 g plant! week'!, respectively.

The mean maximum AGR of dry matter was 4.87 and 5.05 g plant ! weck:!
during the period between 105-120 days during 2002-03 and 2003-04, respectively.

During 30-45 DAS, an application of 125% RDF (50% N through urca
and 50% N through FYM) recorded the highest AGR of dry matter (1.56 and 1.62 34
plant-l week'! during 2002-03 and 2003-04, respectively). During 45-60 DAS, an
apphcation of 125% RDF (50% N through urea and 30% N through FYM) recorded
the highest AGR of dry matter (3.69 g plant! week ) during 2002-03 while, during
2003-04 an application of 125% RDF (30% N through urea and 50% N through FYM)
and 125% RDF (100% inorganic fertilizer) recorded the highest AGR of diy matter (3.77 Z
plant-! weck 1),

During 60-75 DAS, an application of 100% RDF (50% N through urca
and 50% N through FYM) recorded the highest AGR of div matter (5.11 and 5.19 i
plant! week! during 2002-03 and 2003-04, respectively). During 75-90 DAS, an
application of 125% RDF {530% N through urea and 50% N through FYM]) recorded
the highcst AGR of dry matter {5.46 and 5.62 g plant! week'! during 2002-03 and
2003-04, respectively). During 90-105 DAS, a similar trend to that at 75-90 DAS
was observed. During 105-120 DAS, an application of 125% RDF (100% inorganic
fertilizer) recorded the highest AGR of dry matter (5.36 and 5.85 g plant! weck:!
during 2002-03 and 2003-04, respectively). During 120-135 DAS, an application of
100% RDF {100% inorganic fertlizer) recorded the highest AGR of drv matter (4.47
and 4.45 g plant ! week'! during 2002-03 and 2003-04, respcctively).

During 135-150 DAS, an application of 125% RDF (50% N through
urea and 50% N through FYM) recorded the highest AGR of dry matter (2.68 and
2.75 g plant! week'! during 2002-03 and 2003-04, respecctively}. During 150-165
DAS, an application of 125% RDF (100% inorganic fertilizer) recorded the highest
AGR of dry matter {2.26 g plant! week-!) during 2002-03 while, during 2003-04 an
applicaton of 125% RDF {100% inorganic fertilizer) and 100% RDF (50% N through urca
and 50% N through FYM) recorded the highest AGR of dry matter (2.16 g plant! week'!).
During 165 DAS - At harvest, an application of 50% RDF {(50% N through urea and
50% N through FYM) recorded the highest AGR of dry matter (1.85 g plant! weck1)
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during 2002-03 while, during 2003-04 an application of 125% RDF (S0% N through urea

and 50% N through FYM) recorded the highest AGR of dry matter (1.78 g plant! week:-1).

4.1.1.2.7.2 Relative growth rate (RGR).

Data pertaining to RGR of dry matter plant-! as influenced periodically
by different treatments are presented in Table 20. The data was not statistically
analyzed and the inferences are based on mean valuces only. The mean RGR of sernna
during  30-45, 45-60, 60-75, 75-90, 90-105, 105-120, 120-135, 135-150, 150-165
and 165-At harvest was 0.31, 0.39, 0.31, O. 17,0.14, 0.11, 0.07, 0.04, 0.03 and 0.04,
respectively during 2002-03. The corresponding values during 2003-04 were 0.31,
0.39,0.31,0.17,0.14, 0.12, 0.07, 0.04, 0.03 and 0.04, respectively.

The mecan maximum RGR of dry matter was 0.39 and 0.39 during thec
period between 45-60 days in 2002-03 and 2003-04, respeccuvely.

During 30-45 DAS, an application of 125% RDF (50% N through urea
and 50% N through FYM) recorded the highest RGR of dry matter plant! (0.37 and
0.38 during 2002-03 and 2003-04, respectively). During 45-60 DAS, an application
of 125% RDF (100% inorganic fertilizer) rccorded the highest RGR of dry martter
plant? (0.42) during both the years. During 60-75 DAS, an application of 30% RDF
(50% N through urea and 30% N through FYM) and 50% RDF (100% inorganic
fertilizer) recorded thec highest RGR of dry matter plant! (0.33) during both the vears.
During 753-90 DAS, an application of 123% RDF {(50% N through urea and 30% N
through FYM) recorded the highest RGR of dry matter plant! (0.20) during both the vears.

During 90-105 DAS, an application of 100% RDF (100% inorganic
fertilizer) and 75% RDF (50% N through urea and 50% N through FYM) recorded the
highest RGR of dry matter plant-i (0.13) during 2002-03 while, during 2003-04 an
application of 100%, RDF (100% inorganic fertilizer), 75% RDF (50% N through
urea and 50% N through FYM) and 75% RDF (100% inorganic fertilizer) recorded
the highest RGR of dry matter plant! (0.15). During 105-120 DAS, an application of
75% RDF (100% inorganic fertilizer) recorded the highest RGR of dry matter plant?
(0.13) during 2002-03 while, during 2003-04 an application of 75% RDF (530% N
through urea and 50% N through FYM)} and 75% RDF (1007% norganic fertlizer) recorded
the highest RGR of dry matter plant-! {O. 13).

Not much variation in respect of RGR plant-! was noticed in remaining

days of observation.

4.1.1.2.8 Days to flower initiation.
The data regarding days to flower initiation plant! as influenced
by different treatments are presented in Table 21. The mean days to flower intiation

plant! of senna was 55 during both the vears. This indicated that there was
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no change in days flower initiation plant- during both the years. The treatment

differences were found to be non-significant during both the years.

4.1.1.2.9 Days to 50% flowering.

The data pertaining days to 30% flowering plant! as influcnced by
different treatments are prescented in Table 21. The mean days to 30% flowering
plant} of senna was 58 and 59, respeclively durng 2002-03 and 2003-04. This indicated
that thcere was no change in dayvs to 50% flowering plant! during both the ycars.

The treatinent differences were found to be non-significant during both the vears.

Table 21. Mean number of days to flower initiation, days to 50% flowering and
days to maturity of senna as influenced by different treatments
during 2002-03 and 2003-04.

y —— — ——

| I Days to flower ' Days to ! Days to

' Treatment |__ initiation | 50% flowering | maturity ‘
ﬁ rﬁ-os | 03-04 | 0203 | 03-04 | 02-08 | 03-04
: 50% RDF (100% 1¥) 777 53 T osaT T seT T 57 T T 7l T T yme
| 50% RDF (50:50% N F:FYM) ;o34 86 38 59 172 173
| 75% RDEF (100% 119 P54 0 54 57 58 o720 72
| 75% RDF (50:50% N W:FYM) . 54 54 1 38 | 57 ' y7a4 | 173
| 100% RDF (100% IF) 5 36 59 ! 60 | 172 . 175
| 100% RDF (50:50% N [F:FYM) ' 55 85, 39 ;| 60 | 174 173

| 125% RDF (100% 11) | 55 | 56 | 60 60 174 ) 174

| 125% RDF (50:50% NIIRFYM) © 57 | 56 60 61 175 175
'S.E. 148 . 1.8 1.39 1.37 0 141 | 1.43

| CD.ats% | NS NS. | NS NS | NS [ NS
EW“ I e e 73 7

4.1.1.2.10 Days to maturity.

The data on davs to maturity plant!® as influenced by different
treatiments are prescnted in Table 21. The mean days to malurity plant! of senna
was 173 during both the yvears. This indicated that there was no change in days o
maturity plant! during both the yvears. The treatment differences were found to be

non-significant during both the vears.

4.1.2 Post harvest studies.
4.1.2.1 Number of filled pods plant-!,

The data regarding number of filled pocds plant't as influenced b
different treauments are presented in Table 22, The mean number of filled pod
plant! of senna was 65.67 and 65.36 during 2002-03 and 2003-04, respectiveb
The number of filled pocds plant! was significantly affected due to the differer

treatments during both the vears.
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An application of 125% RDF (50% N through urea and 50% N through FYM)

recorded the highest number of filled pods plant! (73.57 and 75.53 during 2002-03
and 2003-04, respectively). It was found to bc at par with an application of 125% RDF
(100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM)

and significantly superior to rest of the treatments during both the years.

4.1.2.2 Number of unfilled pods plant-1,

The data pertaining to number of unfilled pods plant! as influenced
by different trecatments are presented in Table 22. The mean number of unfilled
pods planti of senna was 9.16 and 9.21 during 2002-03 and 2003-04, respectively.

The number of unfilled pods plant'! was at par due to the different treatments
during both the vears.

4.1.2.3 Total number of pods plant-1.

The data on total number of pods plant! as influenced by different
lreatments arc presented in Table 22. The mcan total number of pods plant'! of senna
was 74.83 and 74.57 during 2002-03 and 2003-04, respectively. The total number of
pods plant! was significantly affected due to the different treatments during both the years.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest total number of pods plant! (82.42 and 84.73 during 2002-03,
and 2003-04, respeclively). It was found to be at par with an application of 125%
RDF (100% imorganic fertilizer), 100% RDF (50% N through urea and 50% N

through FYM) and significantly superior Lo rest of the treatments during both the vears.

4.1.2.4 Weight of filled pods plant-1.

The data regarding weight of filled pods plant! as influenced by
different (reatments are presented in Table 22. The weight of filled pods plant! of senna
was 260.83 and 26.77 g during 2002-03 and 2003-04, respectively. The weight of pods
plant! was significantly affected due to the different treatments during both the years.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest weight of filled pods plant! (30.82 and 31.37 g during 2002-03
and 2003-04, rcspectively). It was found to be at par with an application of 125%
RDF (100% inorganic fertilizer), 100% RDF (30% N through urea and 50% N
through FYM) during 2002-03 and at par with an application of 125% RDF {100%
inorganic fertilizer) during 2003-04 and significantly supecrior to rest of the treatments
cduring both the vears.
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4.1.2.5 Weight of unfilled pods plant-1.

The data regarding weight of unfilled pods plant! of senna as
influenced by different treatments are presented in Table 22. The data revealed that
the mean weight of unfilled pods plant! of senna was 2.30 and 2.33 g during 2002-03
and 2003-04, respectively. The weight of unfilled pods plant! remained unaffected

by the different treatments during both the vears.

4.1.2.6 Total weight of pods plant-!.

The data pertaining to total weight of pods plant! as influenced
by different treatments are presented in Table 22. The mean total weight of pods
planti of senna was 29.12 and 29.10 g during 2002-03 and 2003-04, respectively.
The tlotal weight of pods plant! was significantly  affected duc to the different
trcatments during both the years.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest total weight of filled pods plant! (33.17 and 33.78 g during
2002-03 and 2003-04, respectively). It was found to be at par with an application of
125% RDF (100% inorganic fertilizer) and 100% RDF (50% N through urea and 50% N
through FYM)} during 2002-03 and at par with an application of 125% RDF (100%
inorganic fertlizer) during 2003-04 and significantly superior (o rest of the treatments

during both the vears.

4.1.2.7 Length of pod.

The data regarding length of pod as influenced by different treatments are
presented in Table 23. The mean length of pod of senna was 4.51 ¢m curing both the years.
The length of pod was significantly affected due to the different treatments during
both the years.

An application of 125% RDF (50% N through urca and 50% N through FYM)
recorded the maximum length of pod (3.16 and 5.21 em during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF (100%
inorganic fertilizer) and significantly superior to rest of the treauncnts during both

the vears.

4.1.2.8 Breadth of pod.

The data pertaining to breadth of pod as influenced bv different
treatments arc prescnted in Table 23. The mean breadth of pod of senna was 1.95
and 1.93 cm during 2002-03 and 2003-04. respectively. The treatment differences

were found to be non-significant during both the vears.
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Table 23. Mean length and breadth of pod (cm), number and weight (g) of seeds{pod-1)
of senna as influenced by different treatments during 2002-03 and 2003-04.

T Length = Breadth | Number of | Weight
Treatment _ of pod : of pod seeds of seeds
| o fem) ., (em) |  (pody | _(gpody
e ... | 02-03703.04 "02:03 | 03-04  02:03 | 03.04 | 02-03 | 03-04
50% RIF (100% 11) 406 1 404 | 176 175 | 763 ' 752 [T014 | 015
| 50% RDF (50:30% N IF:FYM) | 4.14 | 410 1.81 1.80 ' 7.67  7.65  0.14 | 0.15
75% RDF (100% 1K) 427  4.38 192 ' 186 768 | 744 |, 015  0.15
75% RDF (50:50% N IF:FYM) | 4.38 ' 441 | 1.90 .92 | 7.69 740  0.15 | 0.16
100% RDF (100% 119 ‘ 4.6 450  1.95 191 7.7t ‘ 7.81 ’ 016 |, 0.16
100% RDF (50:50% N IF:FYM) 4.7 | 4.62 201 196 - 769 774 | 016 ! 016
125% RDF (100% [T 4.90 ( 485 | 2.00 L 204 772 | 7.80 ‘ 016 | 0.16
125% RDF (30:50% N IF:6YM) | 516 5.21 212 216 773 | 783 | 016 | 0.7
S.E. * 0.15 | 0.5 015 014 | 008 0.2 S 001 | 001
C.D. at 5% , 046 ' 046 N8 | NS NS, | NSNS N.S.
[ Mean - D450 451 105 0 193 0 7069 7.65 1 015 0.6

4.1.2.9 Number of seeds pod-i.
The data regarding number of seeds pod i as influenced by different

treatments are presented in Table 23. The mean number of sceds pod! of senna
was 7.69 and 7.65 during 2002-03 and 2003-04, respectively. The wecatment

differences were found to be non-significant during both the years.

4.1.2.10 Weight of seeds pod-i.

The data regarding weight of sccds pod! as influenced by diffcrent
treatments arc presented in Table 23, The mean weight of seeds pod ! of senna was
0.15 and 0.16 g during 2002-03 and 2003-04, respectively. The wueauncnt

differcnces were found to be non-significant during both the vears.

4.1.2.11 Number of seeds plant-1.

The data regarding number of seeds plant! as influcnced by diffcrent
lreatrnents arc presented i Table 24, The mean number of seeds plant?® of senna was
505.46 and 501.00 during 2002-03 and 2003-04, respectively. The number of sceds
plant! was significantly affccted due o the different treatments during both the years.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest number of secds plantt (568.78 and 591.51 during 2002-03
and 2003-04, respectively). It was found to be at par with an application of 123%
RDF (100% inorganic fertilizer). 100% RDF (30% N through urea and 50% N
through FYM), 100% RDF (100% inorganic fertilizer) and significantly superior to

rest of the treatments during both the vears.
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Table 24. Mean number and weight (g) of seeds (plant-1) and thousand seed weight (g)
of senna as influenced by different treatments during 2002-03 and 2003-04.

1

Number Weight | Thousand
Treatment of seeds of seeds seed weight
(plant!) (g plant?) | () -
, 02-03 | 03-04 02-03 | 03-04 02-03 | 03-04
[ 50% RDF (100% IF) | 42013 | 40553 | 794 | 777 | 1817 | 18.03
50% RDF (50:50% N [F:FYM) 44488 416.53 8.31 8.13 18.63 18.41
75% RDF (100% IF) 475.39 441.64 9.16 8.87 19.33 19.65
75% RDF (50:50% N IF:FYM) 489.10 455.58 9.64 | 941 19.83 19.81
100% RDF (100% [F) | 527.65 549.31 10.98 11.21 | 20.83 21.05
100% RDF {50:50% N IF:FYM) 546.45 | 564.39 11.54 11.80 | 21.17 21.61
' 125% RDF (100% 1F} 56233 | 583.54 11.93 12.18 21.80 21.98
125% RDF (50:50% N IF:FYM) 568.78 591.51 12.10 12.36 22.00 22 25
S.E. + 15.63 16.55 0.32 0.34 0.32 0.33
C.D. at 5% 47.41 50.20 0.97 1.03 | 097 1.00
Mean 1 505.46 | 501.00 | 1020 10.22 20.22 20.35 |

4.1.2.12 Weight of seeds plant-!.

The data pertaining to weight of sceds planti as influenced by different
trcatments are presented in Table 24. The mcan wceight of seceds plant! of senna was
10.20 and 10.22 g during 2002-03 and 2003-04, respectively. The weight of seeds
plant! was significantly affected due to the different treatments during both the years.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest weight of seeds plant! (12.10 and 12.36 g during 2002-03 and
2003-04, respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM)

and significantly superior to rest of the treatments during both the years.

4.1.2.13 Thousand seed weight,

The data on thousand seed weight as influenced by different
lreatments are presented in Table 24. The mean thousand seed weight of senna was
20.22 and 20.35 g during 2002-03 and 2003-04, respectively. The thousand seed
weight was significantly affected due to the different treatments during both the years.

An application of 125% RDF (50% N through wrea and 50% N through FYM)
recorded the highest thousand seed weight (22.00 and 22.25 g during 2002-03 and
2003-04, respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FY M)

and significantly superior to rest of the treatments during both the years.
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4.1.2.14 Per plant basis.

4.1.2.14.1 Fresh root weight plant-1,

The data regarding fresh root weight plant! as influenced by different
trcatments are presented in Table 25. The mean fresh root weight of senna was
10.54 and 11.26 g during 2002-03 and 2003-04, respectively. The fresh root weight
plant-! was significantly affected due to the different treatrments during both the years.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest fresh root weight plant! (11.62 and 12.73 g during 2002-03
and 2003-04, respectively). It was found to be significantly superior to rest of the
treatments during 2002-03 while, during 2003-04 it was at par with an application
of 125% RDF (100% inorganic fertilizer) and significantly superior Lo rest of the
treatments during both the vears.

4.1.2.14.2 Dry root weight plant-1.

The data on dry root weight plant!' as influenced by different
treatments are prescnted in Table 25. The mcan dry root weight of senna was 3.45
and 3.57 g during 2002-03 and 2003-04, respectively. The dry root weight plant:!
was significantly affected due to the different treatments during both the years.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest dry root weight plant! (3.78 and 4.11 g during 2002-03 and
2003-04, respectively). It was found to be at par with an application of 125% RDF
(100% morganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM],
100% RDF (100% inorganic fertilizer) and significantly superior to rest of the
treatments during both the years.

4.1.2.14.3 Fresh stalk weight plant-1.

The data pertaining to fresh stalk weight plant! of senna as influenced
by different treatments are presented in Table 25. The mean fresh stalk weight plant-!
of senna was 108.95 and 108.00 g during 2002-03 and 2003-04, respectively.
The fresh stalk weight plant! was significantly affected due to the different
treatments during both the years.

An application of 125% RDF (50% N through urca and 50% N through
FYM) recorded the highest fresh stalk weight plant! (119.70 and 120.10 g during
2002-03 and 2003-04, respectively). It was found to be at par with an application of
125% RDF (100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N
through FYM) and significantly superior to rest of the treatments during both the years.
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4.1.2.14.4 Dry stalk weight plant-1.

The data regarding stalk weight plant! of senna as influenced by
different treatments are presented in Table 25, The mean dry stalk weight plant! of
senna was 25.549 and 25.86 g during 2002-03 and 2003-04, rcspectively. The dry
stalk weight plant-! was significantly affected due to the different treauments during
both the years.

An application of 125% RDF (507 N through urea and 50% N through FYM)
recorded the highest dry stalk weight plant! (28.27 and 30.02 g during 2002-03
and 2003-04, respectively). It was found to be at par with an application of 123%
RDF (100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N
through FYM) and significantly superior to rest of the treatments during both the vears.

4.1.2.14.5 Pod shell weight plant-1.

The data on pod shell weight plant! as influenced by different
trceatments are presented in Table 25. The mean pod shell weight plant-! of senna was
18.92 and 18.88 g during 2002-03 and 2003-04, respcctively. The pod shell weight
plant ! was significantly affected duc to the different treatments during both the years.

An application of 125% RDF (50% N through urea and 50% N through FYM}
recorded the highest pod shell weight plant! (21.06 and 21.42 g during 2002-03
and 2003-04, respectively). It was found to be at par with an application of 125%
RDF (100% inorganic fertilizer} during 2002-03 only and significantly superior to

rest of the treatments during both the years.

4.1.2.14.6 Fresh leaves weight plant-1,

The data regarding leaves weight plant! as influenced by different
treatments are presented in Table 26. The mean fresh lecaves weight plant? of senna
was 21.54, 14.86, 27.15 and 63.55 g at first, sccond, third picking and total fresh leaves
welght, respectively during 2002-03 and 21.59, 15.01, 27.19 and 63.78 g at first,
second, third picking and total {resh leaves weight plant!, respectively during 2003-04.
The [resh lcaves weight plant! was significanly affected due to the different treatments
during both the vears.

4.1.2.14.6.1 First picking.

An application of 125% RDF (50% N through urea and 50% N through FYM)
rccorded the highest fresh leaves weight plant! (23.48 and 24.66 g during 2002-03
and 2003-04, respectively). It was found to be at-par with an application of 125%
RDF (100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N

through FYM) and significantly superior to rest of the treatments during both the years.
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Table 26. Mean picking wise and total fresh leaves weight (g plant-1) of senna as
influenced by different treatments during 2002-03 and 2003-04.

1 Fresh leaves weight (g)

Treatment " First picking Second picking Third picking “Total )
0203 [ 03-04 | 0203 | 0304 | 0203 | 0304 0203 | 0304

50% RDF (100% [F) 1953 | 1783 | 1386 | 1353 | 2511 | 2402 | 3850 | 55.38
| 50% RDF (50:50% N IFFYM) | 1970 | 1861 | 1395 | 1365 = 2546 | 2471 | 59.11 | 5697
75% RDF {100% IF) 20.71 1983 ' 14.18 . 1387 | 2631 | 2577 | 6120 | 5947
75% RDF (50:50% N [F:FYM) 21.03 | 2063 | 1446 1 1420 | 2677 | 2636 | 6226 | 61.19
10026 RDF (10094 IF) 2196 | 22093 | 1518 | 1586 | 2768 @ 2821 | 6482 | 67.00
| 100% RDF (50:50% NIF:FYM) | 2268 | 2384 1554 1 16,10 | 2834 | 2002 | 6656 | 6896
125% RDF (100% 1K) 2320 | 2436 1581 ‘ 16.35 | 2851 | 2058 | 67352 | 7029
125% RDF (50:50% N TR:FyM) | 2348 | 2466 \ 15.92 | 16.51 2003 | 2081 | 6843 | 70.98
SE. + 0.28 0.31 0.14 0.17 0.25 029 | 063 0.68
‘ C.D. at 5% 085 | 094 | 043 | 052 076 | 088 | 191 2,06
| Mean ~ 2142159 | 1486 | 1501 | 27.15 | 27.19 | 63.55 | 63.78

4.1.2.14.6.2 Second picking.

A similar trend to that at first picking was observed.

4.1.2.14.6.3 Third picking.

A similar trend to that at first picking was observed.

4.1.2.14.6.4 Total fresh leaves weight.

A similar trend to that at first picking was observed.

4.1.2.14.7 Dry leaves weight plant-1.

The data pertaining to dry leaves weight plant! as influenced by different

treatments are presented in Table 27. The mean dry leaves weight plant! of senna was
6.46, 4.54, 8.19 and 19.19 g at first, second, third picking and total dry leaves weight,
respectively during 2002-03 and 6.51, 4.59, 8.18 and 19.28 g
picking and total dry leaves weight plant!, respectively during 2003-04. The dry leaves

at first, second, third

weight plant! was sighificantly affected due to the different treatments during both the years.

4.1.2.14.7.1 First picking.

An application of 125% RDF (50% N through urca and 50% N through FYM)
recorded the highcst dry leaves weight plant! (7.25 and 7.68 g during 2002-03 and

2003-04, respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM)

and significantly superior to rest of the treatments during both the years.

4.1.2.14.7.2 Second picking.

A similar trend to that at first picking was observed.
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Table 27. Mean picking wise and total dry leaves weight (g plant-!) of senna as
influenced by different treatments during 2002-03 and 2003-04.

i '~ Dryleaves weight (g)
Treatment " First picking | Second picking | Third picking | = Total
" 50% RDF (100% 119 T 543 7 a9 ['?OT—T&3:84 7.32 7.10 | 1682 ' 1502
50% RDF (50:50% N IF:FYM) 5.71 531 . 4.20 4.02 . 7.54 7.30 | 1745 | 16.63
75% RDF (100% IF) 6.11 | 603 i 4.31 4.20 7.88 7.71 i8.30 | 17.94
75% RDF (50:50% N IF:FYM) 6.38 621 ' 444 4.38 811 790 | 1893 | 1849
100% RDF (100% 1F) 6.70 7.02 1.68 4.84 842 | 858 19.80 ' 2044
1007% RDF (50:30% N IF:FYM) 6.92 7.33 4.84 3.00 865 | 883 | 2041 2116
125% RDF (100% IF) 7.14 751 ; 4.87 5.16 8.71 ‘ 896 | 2072 21.63
125% RDF (30:50% N IF:FYM) 7.25 768 1 3491 5.25 890 | 9.07 | 21.06 22.00
S.E. + 0.12 0.13 0.07 0.11 0.09 0.10 | 022 ¢+ 029
. C.D.at5% 036 039 | 021 0.33 0.27 0.30 067 | 088
[ Mean - 646 7651 | 454 4.59 819 | 818 [19.19 | 19.28 |

4.1.2.14.7.3 Third picking.

A similar trend to that at first picking was observed.

4.1.2.14.7.4 Total dry leaves weight.

A simnilar trend to that at first picking was observed.

4.1.2.15 Per hectare basis.
4.1.2.15.1 Fresh root yield ha-t.

The data regarding fresh root yield ha'! as influenced by different
rcatments are presented in Table 28. The mean fresh root yield of senna was
10,95, 11.07 and 11.01 ¢ ha?! during 2002-03, 2003-04 and on pooled mean basis,
respectively. The fresh root vield ha! was significantly affected due to the different
treatments during both the vears,

An applicaton of 125% RDF (S0% N through urea and 50% N through FYM)
recorded the highest fresh root yield (12.51, 12.60 and 12.56 g ha'! during 2002-03,
2003-04 and on pooled mean basis, respectively). It was found to be significantly
superior to rest of the treatments during 2002-03 while, during 2003-04 it was
found to be at par with an application of 125% RDF {100% inorganic fertilizer) and

on pooled mean basis it was significantly superior to rest of the treatments.

4.1.2.15.2 Dry root yield ha-1.

The dala regarding dry root yicld ha-! as influenced by different treatments
arc presented in Table 28, The mean dry root yicld of senna was 3.58, 3.59 and 3.59 q ha'!
during 2002-03, 2003-04 and on pooled mean basis, respectively. The dry root yield
ha'! was significantly affected due to the different treatments during both the years.
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An application of 125% RDF (30% N through urea and 50% N through FYM)

recorded the highest dry root yield (3.91, 4.00 and 3.96 q hat during 2002-03, 2003-04
and on pooled mecan basis, respectively). It was found to be at par with an
application of 125% RDF (100% inorganic fertilizer), 100% RDF {50% N through urea
and 30% N through FYM), 100% RDF (100% inorganic fertilizer) and significantly

superior to rest of the treatments during both the ycars and on pooled mean basis.

4.1.2.15.3 Fresh stalk yield ha-1,

The data pertaining to fresh stalk vicld ha'! as influenced by different
treatments arc presented in Table 28, The mean fresh stalk vield of senna was
71.05, 71.10 and 71.08 q ha! during 2002-03, 2003-04 and on pooled mean basis,
respectively. The fresh stalk yield ha! was significantly affected due to the different
treatments during both the vears.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest fresh stalk vield (79.09, 80.70 and 79.90 q ha-! during 2002-03,
2003-04 and on pooled mean basis, respectively). It was found to be at par with an
application of 125% RDF (100% inorganic fertilizer), 100% RDF (50% N through
urca and 30% N through FYM) and significantly superior 1o rest of the treatments

during both the years and on pooled mcan basis.

4.1.2.15.4 Dry stalk yield ha-!.

The data on dry stalk vield ha'i as influenced by different treatments
are presented in Table 28. The mean dry stalk vield of senna was 26.14, 26.19 and 26.17
q ha'l during 2002-03, 2003-04 and on pooled mean basis, respectively. The dry stalk
vield hat was significantly affected due to the different ucatments during both thc years.

An application of 125% RDF (50 N through urca and 50% N through FYM)
recorded the highest dry stalk vield (29.11, 29.64 and 29.38 q ha't during 2002-03,
2003-04 and on pooled mean basis, respectively). It was found to be at par with an
application of 125% RDF {100% inorganic fertlizer), 100% RDF (50% N through
urca and 50% N through FYM) and significantly supcrior to rest of the treatments

during both the yvears and on pooled mean basis.

4.1.2.15.5 Fresh leaves yield ha-1.

The data regarding fresh lecaves vicld ha! as influenced by different
lreatments are prescnted in Table 29. The mean fresh leaves vicld of senna was
27.00, 942, 33.43 and 69.85 q ha! al first, second, third picking and total fresh
leaves yield, respectively during 2002-03 and 27:09, 9.47, 33.53 and 70.08 q ha! at
first, second, third picking and total fresh leaves vield, respcctively during 2003-04.

The pooled mean fresh leaves yield was 69.97 g ha''. The fresh leaves yvield ha!
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was significandy affected duc to the different trecatments during both the vears and

on pooled mcan basis.

4.1.2.15.5.1 First picking.

An application of 128% RDF (50% N through urea and SO% N through FYM)
rccorded the highest fresh leaves vield (30.24 and 30.95 q ha't during 2002-03 and
2003-04, respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM)

and significantly superior to rest of the treatments during both the years.

4.1.2.15.5.2 Second picking.

A similar trend to that at first picking was obscrved.

4.1.2.15.5.3 Third picking.

A similar trend to that at first picking was observed.

4.1.2.15.5.4 Total fresh leaves yield ha-1.

A similar trend to that at first picking was observed.

4.1.2.15.6 Dry leaves yield ha-!.

The dala pertaining to dry lcaves yield ha! as influenced by different
treatments are prescnted in Table 30 and graphically depicted in Fig. 6. The mean
dry leaves yield of senna was 8.36, 2.83, 10.22 and 21.41 q ha'! at first, second,
third picking and total dry leaves vield, respectively during 2002-03 and 8.38, 2.84,
10.28 and 21.50 q ha'! at first, second, third and total dry leaves yield, respectively
during 2003-04. The pooled mcan dry lcaves yicld was 21.45 q ha'l. The dry lcaves
vield ha'! was significandy affcected due to the different treatiments during both the

years and on pooled mean basis.

4.1.2.15.6.1 First picking.

An application of 125% RDF (30% N through urca and 50% N through FYM)
rccorded the highest dry lecaves yield (9.39 and 9.69 q ha! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF (100%
inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM) and

significantly superior 1o rest of the treatments during both the vears.

4.1.2.15.6.2 Second picking.
An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest dry leaves yicld (3.23 and 3.31 q ha'! during 2002-03 and
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2003-04, respectively). It was found to be at par with an application of 125% RDF

(100% inorganic fertilizer) and 100% RDF (50% N through urea and 50% N through FYM)
during 2002-03 while, during 2003-04 it was found to be at par with an application
of 125% RDF (100% inorganic fertilizer), 100% RDF (50% N through urea and 50%
N through FYM), 100% RDF (100% inorganic fertilizer) and significantly superior to
rest of the treatments during both the years.

4.1.2.15.6.3 Third picking.

A similar trend to that at first picking was obscrved.

4.1.2.15.6.4 Total dry leaves yield hal.

A similar trend to that at first picking was obscrved.

4.1.2.15.7 Seed yield ha-l.

The data on sced vield ha! as influenced by different treatments arc
presented in Table 31 and graphically depicted in Fig. 7. The mecan secd yield of senna
was 2.79, 2.81 and 2.80 q ha'! during 2002-03, 2003-04 and on pooled mecan basis,
respectively. The sced yield ha-! was significantly allected due to the different
treatments during both the yecars.

Table 31. Mean seed yield, pod shell yield (q ha!), harvest index (%) and pooled mean
of senna as influenced by different treatments during 2002-03 and 2003-04.

Seed yield Pod shell yield Harvest index
Treatment {q ha'} {q ha'l} o I
02- | 03 | Pooled | 0O2- 03- | Pooled | O2- 03- | Pooled !
03 o4 mean 03 o4 mean 03 o4 mean
" 50% RDF (1007 IF) 252 | 245 248 388 380 384 4103 | 4103 | 4103 |
507 RDF SOSO% NIFFYM) | 256 | 251 2.54 391 3549 350 4104 | 4083 | 4096
75% ROF (100% 119 267 | 264 266 408 406 407 4200 | 4191 | 4196
7% ROFEOSO%NIFIYM) | 272 | 270 271 a.16 412 414 4188 | 4184 | 4186
100%% RIDF (1007 1F) 287 | 294 291 422 425 4.23 4182 | 4204 | 4193
100% RDF BUS(OPNIRFYM) | 294 | 3.04 299 478 4.30 429 4183 | 4194 | 4189
125% RDF (100% 119 2098 | 3.10 304 4.31 434 433 4184 | 4211 | 4198
125%RDF GOS0 NIFFYM) | 302 | 312 307 434 426 435 4177 | 4195 | 4186
SE.+ 004 | 005 0.04 003 0.03 0.03 0.34 036 035
. CD. at 5% 012 | 015 0.12 0.0 0 009 NS, 1.09 NS,
CV. % 6.76 | 919 791 524 582 546 - - -
" Mean T 279 | 281 | 280 415 | 414 | 415 | 4165 | 4171 | 4168

An application of 125% RDF (50% N through urca anc 50% N through [FYM)

recorded the highest seed vicld (3.02, 3.12 and 3.07 g ha*! during 2002-03, 2003-04
and on pooled mean basis, respectively). It was found w be at par with an
application of 125% RDF (100% inorganic fertilizer), 100% RDF (50% N through
urca and 50% N through FYM) and significantly superior to rest of the treatments

cmmtad cAame hagia
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4.1.2.15.8 Pod shell yield ha-1.

The dala regarding pod shell yield hai as influcnced by different
lrcatments are presented m Table 31. The mean pod shell yield of senna was 4.15,
4.14 and 4.15 q ha! during 2002-03, 2003-04 and on pooled mcan basis, respectively.
The pod shecll yvield hat was significantly affected due to the different treatments
during both the yvears.

An application of 125% RDF (50% N through urea and 30% N through FyM)
rccorded the highest pod shell vield (4.34. 4.36 and 4.35 q ha' during 2002-03,
2003-04 and on pooled mean basis, respectively). Tt was found to be at par with an
application of 125% RDF (100% inorganic fertilizer), 100% RDF (50% N through
urea and 50% N through FYM) and significantly superior to rest of the treatments

during both the vears and on pooled mecan basis.

4.1.3 Harvest index.

The dala pertaining to harvest index of senna as influenced by
different treatments are presented in Table 31. The mean harvest index of senna was
41.65, 41.7]1 and 41.68% during 2002-03, 2003-04 and on pooled mean basis, respectively,
The harvest index was significanty affected due to the different treatments during
2003-04 only. During 2003-04, an application of 125% RDF (100% inorganic
fertilizer) recorded the highest harvest index (42.11%). It was found to be at par with
rest of the treatments except, with an application of 50% RDF (50% N through urea

and 30% N through FYM), which recorded the lowest, harvest index (10.88%).

4.1.4 Chemical studies.
4.1.4.1 Concentration of nitrogen in plant at harvest.

The data regarding concentration of N in plant at harvest as influenced
by different treatments arc prescnted in Table 32. The mean percentage of N
concentration in root, stalk, leaves (first, sccond and third picking}, sced and pod
shell was 0.92, 1.19, 1.32, 1.29, 1.31, 1.60 and 1.26 during 2002-03 and 0.91, 1. 19,
1.33. 1.30, 1.32, 1.61 and 1.26 during 2003-04, respectvely. The N concentration
in plant parts at harvest and N concentration in lcaves al different pickings was not

significantly influenced by the treatments during both the YOArsS.

4.1.4.2 Concentration of phosphorus in plant at harvest.

The data on concentration of P in plant at harvest as influenced by
different treatments are presented in Table 33. The mcan percentage of P
concentration in root, stalk, lcaves (first, second and third picking), seced and pod
shell was 0.60, 0.74, 1.01, 1.01, 1.01, 1.22 and 0.89 during 2002-03 and 0.60, 0.75,
1.00, 1.01, 1.01, 1.22 and 0.89 during 2003-04, respectively. The P concentration in
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the plant parts at harvest and P concentration in leaves at different pickings was not

significantly influcnced by the treatments during both the years.

4.1.4.3 Concentration of potassium in plant at harvest.

The data pertaining to concentration of K in plant at harvest as
influenced by different reatments are presented in Table 34. The mean percentage of
K concentration in root, stalk, lecaves (first, second and third picking), seed and pod
shell was 0.48, 0.29, 0.40, 0.40, 0.42, 0.46 and 0.30 during 2002-03 and 0.48, 0.29,
0.41, 0.40, 0.40, 0.48 and 0.40 during 2003-04, respectively. The K concentration
in the plant parts at harvest and K concentration in leaves at different pickings was

not significantly influenced by the treatments during both the years.

4.1.5 Uptake of nitrogen in plant at harvest.

The data pertaining to uptake of N in plant at harvest as influenced by
different treatments are prescented in Table 35. The mean uptake of N in root, stalk,
lcaves {first, second and third picking), sced, pod shell and total uptake was 3.29,
31.25, 11.10, 3.67, 13.44, 4.46 and 5.21 and 72.42 kg ha-! during 2002-03 and 3.27,
31.15, 11.19, 3.69, 13.56, 4.53, 522 and 72.63 kg ha ' during 2003-04, respectively.

4.1.5.1 Root.

An application of 125% RDF (50% N through urea and 50% N through FYM)
rccorded the highest N uptake (3.75 and 3.88 kg ha'! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer), 100% RDF {(50% N through urca and 50% N through FYM]},
100% RDF (100% inorganic fertilizer) and significantly superior to rest of the
treatments during both the yvears.

4.1.5.2 Stalk.

An applicatuon of 125% RDF (50% N through urca and 50% N through FYM)
recorded the highest N uptake (36.39 and 37.05 kg ha'! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer), 100% RDF (S0% N through urca and 50% N through FYM)
and 100% RDF (100% inorganic fertilizer) during 2002-03 while, it was found to be
at par with an application of 125% RDF (100% inorganic fertilizer), 100% RDF (50%
N through urea and 50% N through FYM) during 2003-04 and significantly superior
to rest of the treatments during both the years.

4.1.5.3 Leaves.
4.1.5.3.1 First picking.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest N uptake (12.96 and 13.47 kg ha-! during 2002-03 and 2003-04,



75

£9°CL TETL | TTS | 1TSS | €8¢ | 9b'b | 9C°CI AR 69'C | L9C | BI'II 01’11 61'TC | ST'IE | LTE | 6ZC el
ey gt Ze0 | 190 | 6L°0 | 6V0 <80 L60 6v'0 | 6£°0 60 601 88°C 28t | €S0 | TS0 %S 38 °'aA’d
vl 9¢'1 LU0 | 020 | 920 | 910 BT O L0 910 | €10 0g'0 9c0 60 9Z'1 810 ) LTO 7'd°S
0S8 | 168 | TLS | ¥9S | 8T'C | 86F | IESL | S6bL | bbb | OEF | LbET | 96TI | COLE | 6€9¢ | 88 | L't | (AL N %0S:08) 40Y %ST
60°C8 | CS'I8 | ¥9'G | 95 | B80S | 98y | 8RB'pI BL'Pl | 6Ty | ECY | ETLI 9L¢CI CR'SEL | S96E | TLE | 69¢ (41 %001) JAY %STE
[B08 | 0E6L | SS°C | 8PS | 96'F | OL'F | LL'F] 12 Sty | Iy | 09°C1 teetl LISE | Stbe | 19 | 29°C | (WAL Al N %0S:0S) Ay %001
£T'8L P89L | 1€C | TEE | tLb | EUP | 6b b L8°C1 cot | p6'L | 0Ll 10°¢1 00°FC | B9°CL | BEC | OFC (A1 %001) 4a¥ %001
[2°89 | 0569 | LOS | 91'G | TEF | £C€F | CLE] £ el bt | 08¢ 1£01 €901 LL'8T | BEBT | 66T | 90T {WAZ I N %08:08) 40¥ %S L
£0°99 1949 | €0S | 20°S | L1y | TCV | SICI €¢I €Te | 0Ot BL'6 erol PR°LC | 89'8C | €GBT | €6°C {1 %00T) 40¥ %S2
LTT9 | €819 | 6L'F | LLF | ¥6'C | 2OV | OF'TT Ze'l1 tO'C | 90°¢ 06 LB cl1'9g | 0292 | 56T | 10 (NAAII N %0S:0€) 40Y %08
§98S | 08°6E | #9F | €40 | TBE | 16C | TI'TI Clll 88'C | £6'C 9.8 £8'8 0LFC | E¥'ST | LLT | S8°C (41 %0011 Ja¥ %08

0 €0 | %0 | €0 | $O | €0 | +0 €0 | ¥0 | €0 | #0 £0- $0 | €0 | %0 | €0

€0 -¢0 -€0 -z0 €0 20 €0 -z0 -£0 20 -£0 20 -£0 -20 -£0 <0

~ Bumord
Furgord priqy Furgord 3sng
eIl M2ys pod pass pucoag Aqe1s j00Yy JusmWIBAL],
jea]
(-2 39) masony %

"$0-£00Z PUE £0-Z00T SULMp S)uauIzear) JUILIP
£q pasuangur se axeydn 1e10) pue aygs pod ‘pass ‘Fea] ‘Fre3s ‘yoor puuas u (;-ey 5j) uaFonu jo axeydn wesly ‘S IqeL




76
respectively). It was found to be at par with an applicaton of 125% RDF

(100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM)
and 100% RDF (100% inorganic fertilizer) during 2002-03 while, during 2003-04 it
was found to be at par with an application of 125% RDF (100% inorganic fertilizer),
100% RDF (50% N through urca and 50% N through FYM) and significantly
superior to rest of the treatments during both the years.

4.1.5.3.2 Second picking.

An applicavon of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest N uptake (4.30 and 4.44 kg ha ! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% morganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM),
100% RDF (100% inorganic fertilizer) and significantly superior to rest of the
treatments during both the vears.

4.1.5.3.3 Third picking.

An application of 125% RDF {50% N through urea and 50% N through FYM)
recorded the highest N uptake (14.95 and 15.31 kg ha'! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer) and 100% RDF (50% N through urea and 50% N through FYM)
during 2002-03 while, during 2003-04 it was found to be at par with an application
of 125% RDF (100% inorganic fertilizer}, 100% RDF (30% N through urca and 50%
N through FYM) and 100% RDF (100% inorganic fertilizer) and significantly superior
to rest of the treatments during both the years.

4.1.5.4 Seed.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest N uptake (4.98 and 5.18 kg ha'! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer}, 100% RDF (50% N through urea and 50% N through FYM),

100% RDF (100% inorganic fertilizer) and significantly superior to rest of the
treatments during both the years.

4.1.5.5 Pod shell.

An application of 125% RDF {507 N through ureca and 50% N through FYM)
recorded the highest N uptake (5.64 and 5.71 kg ha'! during 2002-03 and 2003-04,
respectively) N uptake. It was found to be at par with an application of 125% RDF
{100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM),
100% RDF (100% inorganic fertilizer) and 75% RDF {50% N through urea and 50%
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N through FYM) during 2002-03 while, during 2003-04 it was found to be at par

with an application of 125% RDF (100% inorganic fertilizer), 100% RDF (50% N
through urca and 50% N through FYM), 100% RDF (100% inorganic fertilizer) and

significantly superior to rest of the treatments during both the years.

4.1.5.6 Total uptake.

An applicauon of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest N uptake (82.97 and 85.04 kg ha'! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer}, 100% RDF (50% N through urea and 50% N through FYM)

and significantly supcrior to rest of the treatments during both the years.

4.1.6 Uptake of phosphorus in plant at harvest.

The data regarding uptake of P in plant at harvest as influenced by
different treauments are presented in Table 36. The mean uptake of P in root, stalk,
leaves (first, second and third picking), seed, pod shell and total uptake was 2.16,
19.53, 8.49, 2.88, 10.38, 3.40, 3.68 and 50.51 kg ha'! during 2002-03 and 2.17,
19.76, 8.46, 2.88, 10.44, 3.43, 3.69 and 50.82 kg ha'! during 2003-04, respectively.

4.1.6.1 Root.

An application of 125% RDF {50% N through urea and 50% N through FYM)
recorded the highest P uptake (2.62 and 2.72 kg ha'! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% morganic fertilizer) during 2002-03 while, during 2003-04 it was found to be
at par with an application of 125% RDF ({100% inorganic fertilizer), 100% RDF (50%
N through urca and 50% N through FYM) and significantly superior to rest of the
treatments during both the vears.

4.1.6.2 Stalk.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest P uptake (23.58 and 24.09 kg ha-! during 2002-03 and 2003-04,
respectvely). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer) during 2002-03 while, during 2003-04 it was found to be
at par with an application of 125% RDF {100% inorganic fertilizer), 100% RDF (50%
N through ureca and 50% N through FYM), 100% RDF (100% inorganic fertilizer) and

significantly superior to rest of the treatments during both the years.

4.1.6.3 Leaves.
4.1.6.3.1 First picking.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest P uptake (9.95 and 10.37 kg ha ! during 2002-03 and 2003-04,
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respectively). It was found to be at par with an application of 125% RDF

(100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM)

and significantly superior to rest of the treatments during both the years.

4.1.6.3.2 Second picking.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest P uptake (3.39 and 3.51 kg ha'! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% morganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM)
and 100% RDF (100% inorganic fertilizer) during 2002-03 while, during 2003-04 it
was found to be at par with an application of 125% RDF (100% inorganic fertilizer),
100% RDF (50% N through urea and 50% N through FYM) and significantly
superior to rest of the treatments during both the years.

4.1.6.3.3 Third picking.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest P uptake (11.61 and 11.79 kg ha ' during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer) and 100% RDF (50% N through urea and 50% N through FYM)
during 2002-03 while, during 2003-04 it was found to be at par with an application
of 125% RDF (100% inorganic tertilizer), 100% RDF (50% N through urea and 50%
N through FYM), 100% RDF (100% inorganic fertilizer) and significantly superior to
rest of the treatments during both the years.

4.1.6.4 Seed.

An application of 125% RDF (50% N through wrea and 50% N through FYM)
recorded the highest P uptake (3.84 and 3.99 kg ha-! during 2002-03 and 2003-04,
respectively). It was found to be at par with the treatment of an application of 125%
RDF (100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM)
and significantly superior to rest of the treatments during both the years.

4.1.6.5 Pod shell.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest P uptake (4.08 and 4.19 kg ha'! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM),
100% RDF (100% inorganic fertilizer) and significantly superior to rest of the
treatments during both the years.
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4.1.6.6 Total uptake.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest P uptake (59.07 and 60.66 kg ha'! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF

(100% inorganic fertilizer) and significantly superior to rest of the treatiments during
both the years.

4.1.7 Uptake of potassium in plant at harvest.

The data on uptake of K in plant at harvest as influenced by different
treatments are presented in Table 37. The mean uptake of K in root, stalk, leaves
(first, second and third picking), seed, pod shell and total uptake was 1.71, 7.50,
3.43, 1.15, 4.29, 1.29, 1.63 and 21.00 kg ha! during 2002-03 and 1.74, 7.57, 3.44,
1.16, 4.18, 1.37, 1.64 and 21.09 kg ha! during 2003-04, respectively.

4.1.7.1 Root.

An applicaton of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest K uptake (1.96 and 2.08 kg ha'! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM),
100% RDF (100% inorganic fertilizer) and significantly superior to rest of the
treatments during both the years.

4.1.7.2 Stalk.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest K uptake {9.02 and 9.48 kg ha! during 2002-03 and 2003-04,
respectively). 1t was found to be at par with an applicaton of 125% RDF
(100% inorgamnic lertilizer) and 100% RDF (50% N through urea and 50% N through FYM)
during 2002-03 while, during 2003-04 it was found to be at par with an application
of 125% RDF (100% inorganic fertilizer) and significantly superior to rest of the
treatments during both the years.

4.1.7.3 Leaves.
4.1.7.3.1 First picking.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest K uptake {(4.26 and 4.36 kg ha'! dunng 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer}, 100% RDF (50% N thrbugh urca and S50% N through FYM)],
100% RDF {100% inorganic fertilizer) and 75% RDF (50% N through urea and 50%
N through FYM) during 2002-03 while, during 2003-04 it was found at par with an
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application of 125% RDF (100% inorganic fertilizer), 100% RDF (50% N through

urea and 50% N through FYM), 100% RDF (100% inorganic fertilizer) and
significantly superior to rest of the treatments during both the years.

4.1.7.3.2 Second picking.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest K uptake (1.39 and 1.46 kg ha! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer), 100% RDF (S0% N through urea and 50% N through FYM),
100% RDF (100% inorganic fertilizer}, 75% RDF (50% N through urea and 50% N
through FYM) and significantly superior to rest of the treatments during both the years.

4.1.7.3.3 Third picking.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest K uptake (5.02 and 4.99 kg ha! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FY M),
100% RDF (100% inorganic fertilizer) and 75% RDF (50% N through urea and 50%
N through FYM) during 2002-03 while, during 2003-04 it was at par with an
application of 125% RDF (100% inorganic fertilizer), 100% RDF (50% N through
urea and 50% N through FYM), 100% RDF (100% inorganic fertilizer) and
significantly superior to rest of the treatmnents during both the years.

4.1.7.4 Seed.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest K uptake (1.51 and 1.60 kg ha! during 2002-03 and 2003-04,
respecuvely). It was found to be at par with an application of 125% RDF (100%
inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM)
during 2002-03 while, during 2003-04 it was at par with an application of 125%
RDF (100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N
through FYM), 100% RDF (100% inorganic fertilizer) and significantly superior to
rest of the treatments during both the years.

4.1.7.5 Pod shell.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest K uptake (1.82 and 1.83 kg ha'! during 2002-03 and 2003-04,
respectively). it was found o be at par with an application of 125% RDF
(100% inorganic fertilizer}, 100% RDF (50% N through urea and 50% N through FYM),
100% RDF (100% inorganic fertilizer) and 75% RDF (50% N through urea and 50%
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N through FYM) during 2002-03 while, during 2003-04 it was found to be at par

with an application of 125% RDF (100% inorganic fertilizer), 100% RDF (50% N
through urea and 50% N through FYM), 100% RDF (100% inorganic fertalizer), 75%
RDF (50% N through urea and 50% N through FYM), 75% RDF (100% inorganic

fertilizer) and significantly superior to rest of the treatments during both the years.

4.1.7.6 Total uptake.

An application of 125% RDF (30% N through urea and 50% N through FYM)
recorded the highest K uptake (24.98 and 25.80 kg ha'! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 125% RDF
(100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N through FYM),
100% RDF (100% inorganic fertilizer) and significantly superior to rest of the treatments
during both the years.

4.1.8 Sennoside content in leaves and pod.

The data regarding sennoside content in leaves and pod as influcnced
periodically by differcnt treatments are presented in Table 38. The mean sennoside
percentage of leaves (first, second and third picking) was 2.31, 2.28, 2.30 during
2002-03 and 2.30, 2.26, 2.28 during 2003-04, respectively. The mean sennosidc
percentage of pod (first, second and third picking) was 3.35, 3.31, 3.32 during 2002-03
and 3.33, 3.32, 3.33 during 2003-04, respectively. The sennoside content of the
leaves and pod was not significantly influenced by the treatments at different

pickings during both the years.

4.1.9 Soil status after harvest,
Data regarding physical and chemical properties of the soil after the

harvest of senna are presented.

4.1.9.1 Physical properties of soil.
The data on pH, electrical conductivity and bulk density of soil as
influenced by different treatments are prescnted in Table 39.

4.1.9.1.1 pH.

The mean pH of soil after harvest of senna was 8.11 and 8.10 during
2002-03 and 2003-04, respectively. The data was not statistically analyzed and the
mferences arc based on mean values only.

An application of 125% RDF (100% inorganic fertilizer) recorded the
highest pH (8.13} during 2002-03 while, during 2003-04 an application of
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125% RDF (100% inorganic fertilizer) and 100% RDF (100% inorganic fertilizer)

recorded the highest pH (8.11).

4.1.9.1.2 Electrical conductivity.

The mean E.C. of soil after harvest of senna was 0.13 dS m! dunng
both the years. The data was not statistically analyzed and the inferences arc based
onn mean values only.

During 2002-03 there was no change in E.C. due to the different
treatments while, during 2003-04 an application of 125% RDF (50% N through urca
and 50% N through FYM) and 1253% RDF (100% inorganic fertilizer) recorded a
slight improvement in E.C. (0.14 dS m-!).

4.1.9.1.3 Bulk density.

The mean bulk density of soil after harvest of senna was 1.32 g cc'!
during both the vears. The data was not statistically analyzced and the inferenccs are
based on mean values only.

An application of 125% RDF (50% N through urea and 50% N through FYM)
and 100% RDF (50% N through urea and 50% N through FYM) recorded a slight
decrease in the bulk density (1.31 g cc!) during both the yvears.

4.1.9.2 Chemical properties of soil.

The data regarding organic carbon, total nitrogen and Carbon:Nitrogen
Ratio of soil after harvest of senna as influenced by different treatments are
presented in Table 40. The data regarding available nitrogen, available phosphorus

and available potassium are presented in Table 41, 42 and 43, respectively.

4.1.9.2.1 Organic carbon.

The mcan organic carbon content (%) of soil after harvest of senna was
0.512% during both the years. There was no change in the organic carbon content
frorn the initial value for the respective vear during both the yvears. The data was not
statistically analyzed and inferences are bascd on mean values only.

An application of 125% RDF [5C% N through urea and 50% N through FYM)
recorded the highest organic carbon {0.515%) during 2002-03 while, during 2003-04
an application of 1253% RDF (50% N through urca and 50% N through FYM),
125% RDF (100% inorganic fertilizer) and 100% RDF (50% N through urea and 50%
N through FYM) recorded the highest organic carbon (0.515%) organic carbon.

4.1.9,2.2 Total nitrogen,.

The mean total nitrogen content (%) of soil after harvest of senna was
0.0459 and 0.0460% during 2002-03 and 2003-04, respectively. The data was not

statistically analyzed and the inferences are based on mean values only.
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An application of 125% RDF (50% N through urea and 50% N through FYM)

recorded the highest total nitrogen (0.0462 and 0.0465% during 2002-03 and
2003-04, respectively).

4.1.9.2.3 C:N Ratio.

The mean C:N Ratio of soil after harvest of senna was 11.16 and 11.13
during 2002-03 and 2003-04, respectively. The data was not analyzed statistically
and inferences are based on mean values only.

An application of 75% RDF (50% N through urea and 50% N through FYM),
75% RDF (100% inorganic fertilizer), 50% RDF (0% N through urea and 50% N
through FYM) recorded the highest C:N ratio (1 1.18) during 2002-03 while, during
2003-04 an application of 50% RDF (50% N through urea and 50% N through FYM)
recorded the highest C:N ratio (11.17).

4.1.9.2.4 Available nitrogen.

The mean available nitrogen of soil after harvest of senna was 205.27
and 201.01 kg ha'! during 2002-03 and 2003-04, respectively. The mean balance in
the available nitrogen from the initial value was -3.87 kg ha! and -5.31 kg ha-!
during 2002-03 and 2003-04, respectively. The available nitrogen was significantly
alfected during both the years.

Table 41. Balance sheet of mean available nitrogen (kg ha!) of soil after harvest of
senna as influenced by different treatments during 2002-03 and 2003-04.

Initialsol | Nitrogen Total soil NE:‘;;“ Balance of
Treatment nitrogen added nitrogen after } nitrogen in soil
o2- 03- | 02 | O3 oz2- 03 02- 03- 0z 03-
N a3 04 o3 04 03 o4 03 04 a3 o4
30 RDF (100% IF) 20014 | 18832 [ 3750 | 3750 | 24664 | 20582 | 18804 | 16828 | -2000 | 2004
SO%%RDF SOSMANIFFYM) | 20914 | 19172 | 3750 | 37.50 | 24664 | 22922 1 19190 | 17115 | -1724 | -2057
73% RDF (100% IF) 20014 | 19921 | SH625 | 5625 | 26539 | 25546 | 19987 | 18854 | -927 | 1067
75%RDF GOS0 NIFFYM) | 200014 | X281 | 3625 | 5625 | 26539 | 23006 | 20124 | 1252 | 0790 | - 1029
100% RDF (1007 1F) 20014 | 21104 | 7300 | 7500 | 284.14 | 28604 | 21045 | 20063 | +01.3) ~0141
100% RDF SOS07NIFFYM) | 20014 | 21578 | 7500 | 7300 | 284.14 | 20078 | 21254 | 217.15 | +0340 | +0137
123% RDF (L0017 20014 | 21906 | 9375 | 9375 | s | 31280 1 2172 | 22815 | vo7es | +oo10
1254 RDF (SOS0PANIFERYM) | 20914 | 22262 | 9375 | 9375 | 30289 | 31637 | 22011 | 23265 | +1097 | +1003
SE - - - “ - - - L4 | 29 - -
CD. at 5% - - - - - - 346 808 - -
Mean 20014 | 20632 | 6563 ] 6563 | 27477 | 27194 | 20527 [ 20101 -387 -5.31

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest available nitrogen (220.11 and 232.65 kg ha'! during 2002-03
and 2003-04, respectively). It was found to be at paf with an application of 125%
RDF (100% inorganic fertilizer) and significantly superior o rest of the treatments

during both the years.
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An apphcation of 125% RDF (50% N through urea and 50% N through FYM)

rccorded the highest positive balance in available nitrogen (+10.97 and +10.03 kg ha-t
cduring 2002-03 and 2003-04, respectively). An applicaton of 100% RDF
(100% inorganic fertilizer) recorded the lowest posituve change in the available
nitrogen (+1.31 kg ha'l) during 2002-03 whilc, during 2003-04 an application of
100% RDF (50% N through urea and 50% N through FYM) recorded the lowest
positive change in the available nitrogen (+1.37 kg ha-1).

An application of 50% RDF (100% inorganic fertilizer) recorded the
highest negative change in available nitrogen (-20.20 kg ha-') during 2002-03 while,
during 2003-04 an application of 50% RDF (50% N through urca and 50% N
through FYM) recorded the highest negative change in available nitogen (-20.37 kg ha-t),
An application of 75% RDF (50% N through ureca and 5S0% N through FYM) recorded
the lowest negative change in available nirogen {-7.90 kg ha'i) during 2002-03
while, during 2003-04 an application of 100% RDF (10O% inorganic fertilizer)

recorded the lowest negalive change in available nitrogen (-1.41 kg ha1).

4.1.9.2.5 Available phosphorus.

The mean available phosphorus of soil after harvest of senna was 25.14
and 25.57 kg ha! during 2002-03 and 2003-04, respectvely. The mean change in the
available phosphorus from the initial value was +0.20 and +0.15 kg ha'! during 2002-03
and 2003-04, respectively. The available phosphorus was significantly affected during
both the vcars.

Table 42. Balance sheet of mean available phosphorus (kg ha-) of soil after harvest of
senna as influenced by different treatments during 2002-03 and 2003-04.

B soil | Phosphorus | Totalsoll | H“’SP::}]‘“S Balance of
‘Treatment l p | added I phosphorus aﬂ:;n harvest PhOSPsoﬂ -
03- 1 02- | 03 ; 02 | 03 | 02 | 03 02- o3
| 50% RDF(100% 1 2494 "_21.95 2500 ] 2500 | 4994 | 4695 | 2383 | 2082 | - L1l S1LI3
50% RDF (50:50% N [FFYM) ‘ 2404 J 23.34 ”:]8_?‘ 3182 | 3676 | 5516 | 2450 ‘ D87 | -044 -047
75% RDF (100% IF) ’ 2493 | 2386 0 37.50 | 3730 | 6244 | 6136 | 2406 | 2302 | -088 | -074
75%RDFEOSOANIFFYM) | 2499 | 2570 | 4773 | 4773 | 7267 | 7343 | 2811 | 2504 | 017 ( -066
100 RDF (1007415 | 2304 ‘ 2043 | 5000 | 5000 | 7494 | 7643 | 2575 ’ 2727 1 +081 ‘ - O.84
1007 RDF (50:50 4. N IR EY, xn 2994 | 2748 | 6363 | 6363 | 8857 | 9111 2506 | 2858 | +102 +1.10
| 123% RDF 100% 11 | 2409 | 2586 | (sz.sol 6250 | 8744 | £926 | 2582 | 2783 | <088 | ~097
123%RDFEOSOYNIRFYM) | 2404 | 2770 & 7935 | 7955 ¢ 10449 | 10725, X612 ‘ 200 | +1.18 | +1.20
SE + I - \ - \ - ‘ - l - - ‘ 025 | 042 - -
CD. at 5% [ - 0 - | - - - | - ‘ 076 | 127 - -
Lan ! i_(— r 7:,.4? 4972 4972 Ta6h | 7513 T_é%_n 2557 | +020 | +015

- - [ R — . - . L

An application of 125% RDF (50% N through urea and S0% N through FYM)
recorded the highest available phosphorus (26.12 and 29.00 kg ha'! during 2002-03
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and 2003-04, respectively). It was found to be at par with an application of 125%

RDF (100% inorganic fertilizer), 100% RDF (50% N through urea and 50% N
through FYM), 100% RDF (100% inorganic fertilizer) during 2002-03 while, during
2003-04 it was at par with an application of 125% RDF (100% inorganic fertilizer),
100% RD¥F (50% N through urea and 50% N through FYM) and significantly
superior to rest of the treatments during both the years.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest positive change in available phosphorus (+1.18 and +1.30 kg ha'!
during 2002-03 and 2003-04, respectively). An application of 75% RDF (50% N
through urea and 50% N through FYM) recorded the lowest positive change in
available phosphorus (+0.17 kg ha'l) during 2002-03 while, during 2003-04 an
application of 100% RDF (100% inorganic fertilizer) recorded the lowest positive
change in available phosphorus (+0.84 kg ha-!).

An application of 50% RDF (100% inorganic fertilizer) recorded the
highest negative change in available phosphorus (-1.11 and -1.13 kg ha! during
2002-03 and 2003-04, respectivecly). An application of 50% RDF (50% N through
urea and 50% N through FYM) recorded the lowest negative change in available
phosphorus (-0.44 and -0.47 kg ha ! during 2002-03 and 2003-04, respectively).

4.1.9.2.6 Available potassium.

The mean available potassium of soil after harvest of sennag was 474.97
and 464.42 kg ha-! during 2002-03 and 2003-04, respectively. The mean change in
available potassium from the initial value was -3.16 and -4.62 kg ha'l during 2002-03
and 2003-04, respectively. The available potassium was significantly affected during
both the years.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest available potassium (496.05 and 498.63 kg ha'! during 2002-
03 and 2003-04, respectively). It was found to be significantly superior to rest of the
treatments during 2002-03 while, during 2003-04 it was al par with an application
of 100% RDF (50% N through urea and 50% N through FYM) and significantly
superior to rest of the trcatments.

An application of 125% RDF (50% N through urea and 50% N through FYM)
rccorded the highest positive change in available potassium (+17.93 and +14.58 kg ha-!
during 2002-03 and 2003-04, respectively). An application of 50% RDF (50% N
through urea and 50% N through FYM) recorded the lowest positive change in
available potassium (+35.58 and +2.55 kg ha'! during 2002-03 and 2003-04, respectively)
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Table 43. Balance sheet of mean available potassium (kg ha-1) of soil after harvest of

senna as influenced by different treatments during 2002-03 and 2003-04.

Treatment potassium added potassium after harvest F soil
o2- a3- o2- 03- o2- 03- o2- o3- o2- 03

50% RDF (L00% [F) 47813 | as0e1 | - ~ [ a7812 ] 45961 | 46455 | 44533 | - 1360 | - 1433
SO%RDF EOS0% NIRFYM) | 47812 | 480,12 | 1705 | 1705 | 495.17 | 497.17 | 48370 | 48267 | +0558 | +0225
75% RDF (100% [F) 47812 | 4037 | - - 47812 | 45037 | 46324 | 44281 | 41488 | - 1656
7S%RDF SOSANIEFYM) | 47812 | 48212 | 2557 | 2557 | SO0 | 50760 48528 | 40004 | +07.16 | +0792
100% RDF(100% IF) | A7RIZ | 45495 | — | - | 47812 | 43425 | 43065 | 43438 | - 1847 | -1087
100%RDF BOS0% NIRFYM) | 47812 | asas1 | 310 P01 S1222 | 51791 | 49036 | 49611 | 41224 | 41230
125% RDF (100% IF) a78.12 44872 | - — 147812 44872 45692 | 42552 | -2120 | 2320
125% RDF GOS0 NIFFYM) | 478.12 | 48405 | 4262 | 4262 | 52074 | 52667 | 49605 | 49863 | +1793 | +1458
SE+ - - - - - - 161 | 251 - -
CD.at5% - - - _ - - lags | 76l - -

| Mean 4’7’8.{27 001 2984 | 20 l}c)goq i 4&}733_% a7a07 | a6haz| 316 SaG2

An application of 125% RDF (100% inorganic fertilizer) reccorded the
highest negative change in available potassium (-21.20 and -23.20 kg ha-l during
2002-03 and 2003-04, respectively). An application of 50% RDFE (100% inorganic
fertilizer) recorded the lowest ncgative change in available potassium (-13.60 and
-14.38 kg ha! during 2002-03 and 2003-04, respectively),

4.1.10 Economics.
The gross monetary returns, cost of cultivation, net monctary returns

(Rs. hal) and Benefit:Cost Ratio of senna as influenced by different treatments are
presented in Table 44.

4.1.10.1 Gross monetary returns.

The mean gross monetary returns were Rs.1,09,187, 1,009,979 and
1,09,583 ha! during 2002-03, 2003-04 and on pooled mean basis, respectively.
The treatments significantly affected the gross monctary returns ha'! during both
the years and on pooled mean basis.

An apphcation of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest gross monetary returns (Rs.1,19,867, 1,23,250 and 1,21,559
ha-! during 2002-03, 2003-04 and on pooled mean basis, respectively). It was found
to be at par with an applicaton of 125% RDF (100% inorganic fertilizer) and
significantly superior to rest of the treatments during 2002-03, 2003-04 and on

pooled mean basis.

4.1,10.2 Cost of cultivation.
The mean cost of cultivation were Rs. 52,081, 53,308 and 53,145 ha-!
during 2002-03, 2003-04 and on poolcd mean basis, respectively. The treatments
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significantly affected the cost of cultivation ha-! during both the years and on pooled

mean basis.

An application of 125% RDF (50% N through urca and 50% N through FYM)
recorded the highest cost of cultivation (Rs. 58,992, 60,055 and 59,524 hat during 2002-03,
2003-04 and on pooled mecan basis, respectively). It was found (o be significantly superior Lo

rest of the treatments during both the vears and on pooled mean basis.

4.1.10.3 Net returns.

The mean net monetary returns were Rs. 56,206, 56,671 and 56,439 ha:!
during 2002-03, 2003-04 and on pooled mean basis, respectively. The treatments
significantly affected the nct monetary returns ha-! during both the vecars and on
poolced mean basis.

An application of 125% RDF (100% inorganic fertilizer) recorded the
maximum net monetary retums (Rs. 64,189, 67,233 and 65,711 ha! during 2002-03,
2003-04 and on pooled mean basis, respectively). It was found to be significantly

superior to rest of the treatments during both the years and on pooled mcan basis.

4.1.10.4 Benefit:Cost Ratio.

The mecan Benefit:Cost Ratio were 2.06, 2.06 and 2.06 during 2002-03,
2003-04 and on pooled mean basis, respectively. The trcatments significantly
affected the Benefit:Cost Ratio during both the years and on pooled mean basis.

An application of 125% RDF (100% inorganic fertilizer) recorded the
highcst Benefit:Cost Ratio (2.18, 2.22 and 2.20 during 2002-03, 2003-04 and on
pooled mean basts, respectively). It was at found to be at par with an application of
100% RDF (100% inorganic fertilizer) and significantly superior o rest of the

treatments during both the years and on pooled mcan basis.

4.1.11 Correlation.
Corrclation study was carried out on some of the characters observed.

The data regarding the correlation study of senna are presented in Table 45 and 46.

4.1.11.1 Plant height plant-..

Highly significant and positive relation between plant spread plant!,
number of branches plant:, total dry matter plantt, number of filled pods plant-t,
weight of filled pods plant!, number of sceds pod !, weight of seeds pod-, number of

seeds plant!, thousand seed weight, dry leaves weight plant! and weight of seeds plant!,



Table 45: Correlation study of senna during 2002-2003 (1=t Year).
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4.1.11.2 Plant spread plant-1.

Highly significant and positive relation between nurnber of branches plant!
total dry matter plant!, number of filled pods plant!, weight of filled pods plant-!
number of seeds plant!, thousand seed plant, dry leaves weight plant!, weight o
seeds plant-! during both the years, with number of sceds pod-! and weight of seceds
pod-t during 2002-03. Significant and positive relation between weight of seeds pod !
Non-significant positive relation between number of seeds pod-! during 2003-04.

4.1.11.3 Number of branches plant-1.

Highly significant and positive relation between total dry matter plant:!
number of filled pods plant!, weight of filled pods plant !, number of seeds pod-!
weight of seeds pod'!, number of seeds plant!, thousand sced weight, dry leaves
welght plant! and weight of seeds plant) during both the years, except number ol
seeds pod ! during 2003-04, which had significant and positive relation.

4.1.11.4 Total dry matter plant-t.

Highly significant and positive relation betweenn number of filled pods
plant-1, weight of filled pods plant-!, number of seceds pod-!, weight of seeds pod-,
number of seeds plant'!, thousand sced weight, dry leaves weight plant! and weight
of seeds plant ! during both the years except, number of secds pod-! during 2003-04
which had significant and positive relation.

4.1.11.5 Number of filled pods plant-!.

Highly significant and positive relatdon between weight of filled pods
plant!, number of seeds pod!, weight of seeds pod-', number of seeds plant!,
thousand seced weight, dry leaves wcight plant?! and weight of seeds plant! during
both the years except, number of secds pod ! during 2003-04 which had significant
and positive relation.

4.1.11.6 Weight of filled pods plant-1.

Highly significant and positive relation between number of seeds pod-?,
weight of seeds pod-i, number of sceds plant!, thousand seed weight, dry leaves
weight plant! and weight of seeds plant-! during both the years except, number of

sceds pod-! during 2003-04 which had significant and positive relation.

4.1.11.7 Number of seeds pod-!.

Highly significant and positive relation between weight of seeds pod-,
number of seeds plant-!, thousand seced weight, dry leaves weight plant! and weight
of seeds plant-! during both the years except, weight of seeds pod-! during 2003-04

which had non-significant and positive rclation.
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4.1.11.8 Weight of seeds pod-1.

Highly significant and positive relation between number of seeds plant 1,
thousand seed weight, dry leaves weight plant'! and weight of seeds plant-! during
both the years.

4.1.11.9 Number of seeds plant-1.

Highly significant and positive relation between thousand seed weight,

dry leaves weight plant! and weight of seeds plant! during both the years.

4.1.11.10 Thousand seed weight.
Highly significant and positive relation between dry lcaves weight

plant! and weight of secds plant! during both the vears.

4.1.11.11 Dry leaves weight plant-1.
Highly significant and positive relation between weight of seeds plant:!

during both the years.

4.1.12 Regression.

Regression study was carried out on some of the characters observed.
The data regarding the regression study of senna are prescnted in Table 47, 48,
49, 50, 51 and 52.

4.1.12.1 Plant height plant-1,

Highly significant association with plant spread plant'!, number of
branches plant!, total dry matter plant!, number of filled pods plant!, weight of
filled pods plant!, number of sceds pod !, weight of sceds pod !, number of seeds

plant-!, thousand seed weight, dry leaves weight plant! and wcight of sceds plant !,

4.1.12.2 Plant spread plant-1.

Highly significant association with number of branches plant!, total
dry matter plant!, number of filled pods plant!, weight of filled pods plant!,
number of sceds pod-i, weight of seeds pod-i, number of sceds plant!, thousand
sced weight, dry leaves weight plant-! and weight of seeds plant! during both the
years, except with weight of seeds pod! which had significant association and

number of seeds pod ! which had non-significant association during 2003-04.

4.1.12.3 Number of branches plant-1,

Highly significant association with total dry matter plant-!, number of
filled pods plant!, weight of filled pods plant!, number of seeds pod-!, weight of
sceds pod !, number of seeds plant !, thousand seed weight, dry leaves weight plant-!
and weight of sceds plant! during both the years, except with number of seeds pod-!

during 2003-04 which had significant assaciatine
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Table 47: Regression study (b co-efficient) of senna during 2002-2003 (1st Year).
_ N o o _
Plant No. of Total ’f‘;ﬁf |[ m No.of | Wtof | No.of 1000 oy !‘ W of
spread] branches dry seeds sceds sooks seed ) seeds
| plamt plartt! mather pods pods. | pod: pod! plart? weight gttt ' plant!
S it A S prant plarnt part? _ _ phartt [T
1077 | 0I04= 1 099 107+ | Q8= 0001 | 0001~ S147T* | 02197 © OIED~ (52—
1 N .
—_pant! ‘ - R ; — —
| 'ms"‘:*'d oo | ogo2e | og2= ! oasie | oo | oot~ | 735~ | oaoee | 0161 | o2y
. Noof N - [
beanches QOBI | VHIOS 1 ATen> | 0032 | 0012+ | Taosse | 2100 | 1mare o oauge
| Tomay | a T - S
, ometmer LOH = | 0:89° | 0004* | 000L™ | 7961~ | 0213% | 0169 , Oxie=
! plant! L o L ) L _ 7‘1 _ o
! |
| pods piets f 04827 | 0003 | 0001~ | 731+ | 024~ 0186 | Oxp=
" Wrofflled | T - o T I o
| podsplat! J, - o OO0 | O3 i 0XP | 0L imo_as_z “ | osmr
; aof ‘ ‘ : AGT
| No.of ‘ ! ‘ O3+ | IONT oo | 36213 757
| W ofseeds ‘ ' S 153(1% 1 iasss | osoooo
I Ml o ) L as ‘ - pys ! -
No. of seeds J . o . o
o tam o L ] _ | 0027+ | 00:3= 0wl
. 1000weed ! | ' '
! - . | 0870~ ' 1.139* |
weight R ; ) _ . _ _ S
Dy leaves X . i o .
weight plart? | ) B | , ‘ 7'_ k32
W ofseeds |
_ pemn ! N

, p——— o —
! Pant | No.of Total =l | Noar | Weof | Noof 1000 —_ Wt of
| spreadl | bmnches dry | seeds seeds soodds socd i sceds
plant? plant? roattor pods pods | podt pod! plant! weight | VB
_ plant? plaadti Pttt | A plant? _
i ; EF’" QU2 | OO LOa0* | 1060 | 0AZ8*™ . 0015 | 0001+ | o 010~ | oz~ | oz
Fant spread o DOSE 1020 106 | 0433* . 0013 | 000l 8835 | 0188* | 0179* | o216=
plant! .
No.of i : .
beanches nsti= - MEBE Gagos | gi7as | congs | 126 L2 | anas ) a
Total dry T T \ o
rter 106~ 021~ | 0014 | oo~ | sss= | oamse | ouse+ | ozioe
plartt : R R - __
1
No. of fillcd ‘ - - - i " o -
pods pant! o i - 704{.‘?“— _T}&L 77().(1)1 !8028 0.]?(3‘ 0179 " 9..2()?
et -
M,dl ) B 0UB5° | 0002 . O7TI6= | 0430 | 0436 | 0501
No.of - ’ T I e A T T _
Yo pod e B . 002 | 3372 6610 770 213
Wt of sceds 1 GEI3ZS7 191357 | 212711 | 2x214
1 ok v e s
= H O AN I il
Nagm“.ms | | ! ! | 00X | oom~ | pozi=
I N
B . . , X
¢ 1000 i ‘ i , | ogar= | 11ag=
lﬂh}m I | ! : I A — . .
| weight plant® e ] | : ) - |18
i i
W'l'.ofmach! ' { | ! - N
plant; o - | i L
Note: *, **: Significant at 5% and 1% level respectively.
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Table 49: Regression study (a co-efficient) of senna during 2002-2003 (15t Year).
Plant No.of Tg;‘l ol | Mo | Noof | Wof | Moot w00 | D Wt of
spread anches sceds | seeds seeds seed weight seeds
pontt | pent | TEE | OB | B | P | e | gt | wegw | SR | e

Plant height _ - _ - .
s 9314 -1311 | 31450 | -3ssm | 2234 | 7208 | o063 | 200745 | - 1424 1395 | -14706
Plant spread - _ - .
o - 0173 | 21314 | ooasss | cees | 7aos | ooss | cons0s | L2 3548 | 11557
No. of _
tranches 15163 | 22560 | -15914 | 7317 | 0oM™ | -194521 | 1352 2712 | -11313
L sl AP - 0891 | -5504 | 7428 | 0CEG | 230 | 6098 | 781 | 6109
e e, 4808 | 7431 | oo®6 | -1331 | olee | 6971 | 58
W of filied
e 7452 | oorz | esex 8390 8539 | 3202
No.of B oy ] ] ) R
seeds podt M7 niaweon | sosaca | 29ess | 310537
Wt ofseeds
o - 332564 | -as14 | o4 | -1725
mpgntl - 6572 7560 | -5460
1000esed '
" - 1473 | -128%0
Dryleaves . -11902
W of secds
e | -

Table 50: Regression study (a co-efficient) of senna during 2003-2004 (2= Year).

Plant No.af ";‘;' Mol | Bof | Noof | Weof | Noar 1000 | Dy W of
spread branches geerks seeds secds seed goexds
plaxtt plant: matter | pods pods pod! | pod! phmtt | weight | VeEht | ah
pant' | pant' | pntt plantt
Plant height
o 0015 o152 | -35860 | -4L108 | 16855 | 6134 | 0057 | -415646 | 1525 | 45w | 117
Plant spread )
o 0408 | -m6106 | 30963 | 18587 | oarr | oo | -368083 | Lo 1767 | -10911
No.of
branches _ FTO7A | 42662 | 17413 | 6079 | 0085 | -aoms | 1207 0170 | -12162
Total dry
matter - 308 | -1519 | 6714 | 000 | -86588 | 8140 713 | -3926
ant?
No. of flled
Biicigl e 0033 | o608 | 002 . -G2U33 | BBAS | 7576 | 3313
Wt of filled ‘ ] ,
A 6711 | 0108 | -55627 | 88 7606 | -3193
No. of ) _
& pod! B - S0026 [ o 30000 | 5072 | s
Wt ofsecds
. 3175 | -0789 | -14226 | -25885
No ol poas -~ X8 | 8755 | -1807
h et 1011 | -13.144
. :
ot g e - 10467
W of scexds




Table 51: Regression study (r2)

of senna during 2002-2003 (1st Year).
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! ‘ ! \ Total ‘ No.of | Weof | [ ' [ Dy |
Phnt No. of Noof | Wrof | Noof | 1000 W of
I | spread | branches dryl 2:; X ;‘::; ' seeds ‘ scods seeds seed k:aws aoeds
| [Pt P | e | pene | opens  POF Pt | | weght | o, | pens
. Flmt height | 0usd | 0958 ‘ 0974 1 O ‘ 0SX) | 075 Il 0w | ooes | oo ‘I 0958 0971
|__pantt | — B st I I .
| Plaret spread |  oon | ogm | ose | ome  o7m | oo | oouw | 09x | 0945 | o9
| _ pant ! [ B - I i -t . : N
| No. of ; .
_ branches | ’ |I 0901 | 0CxN3 J O3 ‘ 0709 | 0921 | 09T l ooz | oon | 0988
e o O N I
| OmS | 0w 0751 0951 | 0ush l 0S5 0%0 | 0979
I - [ S N I .
l_ ;‘&"gﬂ B : | 7J 7 I On n713-j 099 ‘ 0.5K%) L 05 0P | 098
WA of flied !
o plare o | } 7 _|, 076 i _()‘I_ﬁ—_O‘JLE_I 0993 0B | 090
Ihl ;dl ' L | L ,DW()J ()T_'r),,i OTH 073 O.TU
\ W of X ‘ | | | { | oum | 0911 095 0o
seeds | ‘ . 9 o
e i e i e e S S
H plant? } 7 7 ,Lﬁ_ | —‘ o S 4 __‘_ _i__(_).qﬂ 054 O.‘}J_T_
| ! |
. 1000eeed E i | 0992 O
) i | gl Nl
Dy keaves !
| plant — . I “, | 0%
| W ofaceds ' ! i . |
‘_ phnt! ! ! ‘ !__ A | N i l i
Table 52: Regression study (r?) of senna during 2003-2004 (214 Year)
[— | mem Tm;;- Tl | Noof ' Wiof | e | Gnor | Naor | 1000 | PV | weer |
sread | s ' dry flled flled : g ; | keaves |
l 1 plant? medier pods pods L pod’ ' plant! “gdt waight plant?
I v _lrphnr patt | pann | P® | 2 | P ,__{A_ plont
| “”'ti belght | o 0936 | 090 | 0099 09 ’ 0s% | 0715 | 092 | 0%\ | 0% | 0%
| Prantspread T . - o 7 .
' o | J 09 | 0u72 l 0946 | 0957 ‘ 0406 | 0677 | 0910 ! 09 0961 0935
| No. of .‘ . | o |
branches } N 013 55 BRI 53 oosn | 0571 O719 | s 088 093 QK6
i_ plartt? i A _] — —_—_——— - : A SRS S —
| |
| o %,l ’ ’ [ 008 | 095 | 0P ‘ 0751 ! DI ‘ OSKB 07 ‘ OO0
- - _ | | ] :
! L _ - _
"_ Edp;-ftﬂjl L B | - 7' Omn | 0385 | 07 7()1})27 | oo | oo : 08
| Mldm!, ! | | ' | 05%) | o | 0971 02 ‘ 06| 0980
IR - |~ I N T )] T
‘: o ] ‘ L o _I __!:).Yﬂ ‘ e % 016 Y 0605
;W ofsoods ' | : | o710 | o7 | om0 | o7a
___podt i _ ! " i_ T_______.__ _Z '
No. of sceds | \ 00:2 | ourr | 0994
S } — == I
weight ! 1 | ; 5 |_ 1 0%s 0981
i | | |
weight plarrt! ’ I ___l‘__ ! . A - 02 |
W ofseeds ] !
M! _ . H 1 |, - ! ] I ! -
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4.1.12.4 Total dry matter plant-1.

Highly significant association with number of filled pods plant, weight of filled
pods plant!, number of seeds pod?!, weight of seeds pod-l, number of seeds plant',
thousand seed weight, dry leaves weight plant! and weight of seeds plant! during both the

years except with number of secds pod ! during 2003-04 which had significant association.

4.1.12.5 Number of filled pods plant-1.

Highly significant association with weight of filled pods plant'!, number
of sceds pod !, weight of seeds pod-!, number of seeds plant!, thousand seed weight,
div lcaves weight plant’ and weight of seeds plant! during both the years except

with number of seeds pod-! during 2003-04 which had significant association.

4.1.12.6 Weight of filled pods plant-1.

Highly significant association with number of seeds pod-!, wecight of
seeds pod !, number of seeds plant?, thousand seed weight, dry leaves weight plant!
and weight of seeds plant! during both the ycars except with number of seeds pod-!
during 2003-04 which had significant association.

4.1.12.'7 Number of seeds pod-'.

Highly significant association with weight of sceds pod-!, number of
seeds plant'!, thousand seed weight, dry leaves weight plant® and weight of seeds
plant! during 2002-03 while, during 2003-04 highly significant association with
weight of seeds plant! and significant association with number of seeds plantt,
thousand seced weight, dry leaves weight plant! and non-significant associauon with
weight of seeds pod .

4,1.12.8 Weight of seeds pod-?.
Highly significant association with number of seeds plant!, thousand

seed weight, drv leaves weight plant! and weight of seeds plant! during both the years.

4.1.12.9 Number of seeds plant-1,
Highly significant association with thousand sced weight, dry leaves

weight plant! and weight of seeds plant! during both the years.

4.1.12.10 Thousand seed weight.
Highly significant association with dry leaves weight plant-!

of seceds plant! during both the years.

4.1.12.11 Dry leaves weight plant-!.

the years.
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4.2 Rabi season (Isabgol).

The second experiment was carried out on isabgol crop cv. HI-2 in the
same field and in the same plots where experiment in kharif season was carried out.
The plots treated and used in kharif season were considered as main plots for rabi
scasons. The plots were split into two sub plots and two levels of fertilizer as sub
plots were applied to test the residual effect of main plot treatments and also to find

out the reduction in fertilizer requircment of isabgol.

4.2.1 Pre-harvest studies.
4.2.1.1 Plant count.
4.2.1.1.1 Initial plant count.

The data pertaining to initial plant count metre: row length and net
plot! were recorded after sowing for various treatments durning 2002-03 and 2003-04 and
arc presented in Table 53. The data indicated that the mean initial plant population metre-!
row length was 40.90 during both the years. The mean initial plant population net plot!
was 1472 and 1471 during 2002-03 and 2003-04, respectively. The treatments under
study did not influence the plant count at the initial stage.

Table 53. Mean plant count of isabgol metre-! row length and net plot! at 20 days
after sowing as influenced by different treatments during 2002-03

and 2003-04.
- Plant count
- 003-04
Treatment Plantzo02 (;’:Iaants Plantzs o2 Plants
~metre-! net plot-! | metre! | net plot-!
MAIN PLOT 1 |
50% RDF {100% IIT) 40.20 1447 40.00 1440
50% RDF (50:50% N IF:FYM) 41,20 1483 41.20 1483
75% RDF (100% I} 40.60 1462 40.40 1454
75% RDF (50:30% N IF:FYM) 40.60 1462 40.40 1454
100% RDF (100% 117y 41.40 1490 41.60 1498
100% RDF (50:50% N IF:FYM) 41.00 ! 1476 41.00 1476
125% RDF {100% II7) 40.80 ‘ 1469 40.60 1462
125% RDF {530:30% N 1F;FYM) 41.40 1490 41.60 1498
S.E. % 0.57 20.53 0.61 21.23
C.D. at 5% . NS, N.S. . NS, N.S.
SUB PLOT i
75% RDF {100% IF) 40,80 1469 40.60 14672
100% RDF (100% 1) 41.00 : 1476 40.60 1462
S.E. + 0.44 | 6.01 0.31 4.68
C.D. at 5% N.S. N.S. N.S. N.S.
| Interaction _ N.S. NS, N.S, N.S,
Mean 1L 40,90 1472 40.90 1471
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4.2.1.2 Growth studies.
4.2.1.2.1 Plant height plant-!,

The plant height of isabgol as influenced periodically by different
treatments are presented in Table 54. The mean plant height of isabgol on the
30, 45, 60, 75 days after sowing and at harvest was 3.95, 7.00, 11.25, 13.01 and
13.17 cm, respectively during 2002-03. The corresponding values during 2003-04
were 3.94, 7.00, 11.27, 13.09 and 13.20 cm, respectively,

Table 5S4. Mean plant height (cm plant-1) of isabgol as influenced periodically by
different treatments during 2002-03 and 2003-04.

| - - Plant height (cm) \
{ 30 DAS 45DAS | 60 DAS 75DAS | Atharvest |

Treatment 02- (03102103 02| 03-| 02 [ 03- | 02 | 03
O3 04 03 | 04, 03 | 04 ,L 03 | 04 | 03 04

MAIN PLOT .
| 507% RDF (100% 1) 373 | 362 | 673 | 600 | 1077 | 1056 . 12,59 | 1247 | 1275 | 1261
| 50% RDF (30:50% N [IF:FYM) ‘ 383 [ 378 685 673 1090 | 1071 | 1264 1249 | 1270 | 1267
! i
75% RDF (100% 1F) 367 371 | 690 6.82‘ 116 | 11,06 | 12.88 | 1272 | 1301 | 1282
75% RDF (S0:50% NIFFYM) | 400 | 386 | 696 1 688 . 1126 1118 1296 | 1317 | 13.06 | 1291
| 100% RDF (100% 119 £4.07 | 4131703 7.1 . 1132 1143 | 1305 13.19 | 1325 | 1339
100% RDF (S0:507% NIRFYM) | 4.03 1 408 713 . 721 1145 | 1158 | 1313 1325 | 1330 , 1346
125% RDF (100% 11 413 | 416 | 715 | 727 1 1151 | 11.74 | 1330 | 1355 | 1347 | 1377
125% RDF (30:50% N [IFFYM) | 4.10 { 4.18 | 725 | 740 | 1162 | 11.86 | 1355 | 13.84 | 13.69 | 13.95
| SE. + 031 1 029036034, 030 | 044 | 035 | 047 | 036 | 047
| C.D.at 5% NS | NS. | NS | NS ' NS | NS | NS ' NS | NS i N.S.
| suBPLOT '
75% RDF (100% I1) 393 | 390|687 | 682 11.06 | 11.09 | 1278 { 1289 | 1292 | 12.06
100P4RDF (100% IF) 396|398 1 7.14 | 716 | 1144 | 11.43 | 1325 | 1328 | 1340 | 1343
1 :
S.E + 005 | 005 | 003 1 004 | 004 | 006 | 007 | 011 | 008 | 009
CD. at 5% | NS. | NS. ] 009|011 012 019 . 022 | 033 | 023 | 027
Interaction I NS, | NS ' NS. . NS | NS | NS | NS NS | NS NS |
| Mean - 395394 700 | 7.00 | 1225 11.27 | 1301 | 13.09 | 1317 | 1320 J

Effect of kharif treatments.
The kharif treauments did not significantly affect the plant height plant-!
at different dates of observation during both the years.

Effect of rabi treatments.

The rabi treatments significantly affected the plant height plant! at

different dates of observation during both the years.
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PP 22. Isabgol plant at 75 DAS.

PP 21. Isabgol plant at 60 DAS.




PP 23: Isabgol plant at harvest.




103

At 30 days, the treatment differences were found to be non-significant
in respect of plant height during both the vears.

At 45 days, an application of 100% RDF (100% inorganic fertilizer)
rccorded the highest plant height plant! (7.14 and 7.16 cm during 2002-03 and
2003-04, respectively). It was found to be significantly supecrior to an application of
75% RDF (100% inorganic fertilizer) during both the years.

A similar trend was observed at 60, 75 days after sowing and at harvest.
Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant at different dates of observation during both the years.

4.2.1.2.2 Number of leaves plant,

The number of leaves plant! of isabgol as influenced periodically by
different treatments arc presented in Table 55. The mean number of leaves plant-! of
isabgol on the 30, 45, 60, 75 days after sowing and at harvest was 13.12, 21.11,
29.70, 18.94 and 7.84, respectively during 2002-03. The corresponding values during
2003-04 were 12,28, 21.10, 29.80, 18.93 and 7.30, respectively.

Effect of kharif treatments.

The kharif treatments did not significantly affect the number of leaves
plant! at different dates of observation during both the years.
Effect of rabi treatments.

The rabi treatments significantly affected the number of lcaves plant!
at different dates of observation during both the years.

At 30 days, the treatment differences were found to be non-significant
in respect of number of leaves plant! during both the years,

At 45 days, an application of 100% RDF (100% inorganic fertilizer)
recorded the highest number of leaves plant-! {21.64 and 21.73 during 2002-03 and
2003-04, respectively). It was found to be significantly superior to an application of
75% RDF (100% inorganic fertilizer) during both the years.

A similar trend was observed at 60, 75 days after sowing and at harvest.
Interaction.

The intcraction effects between kharif and rabi treatments were found

to be non-significant at different dates of observation during both the years.



104

Table 55. Mean number of leaves (plant-!) of isabgol as influenced periodically by

different treatments during 2002-03 and 2003-04.

L ' _ Number of leaves (plant) B
Preatment 30 DAS 45 DAS 60 DAS 75 DAS LA
1'02- | 03 | 02- | 03 | 02- | 03 | 02- | 03 | 02 | O3-
o 03 o4 | 03 o4 03 o4 | 03 04 | 03 | 04
MAIN PLOT
50% RDT (100% IF) 11.92 l 11.80 | 1967 | 19.58 | 2890 | 2857 | 17.88 | 17.70 | 690 | 6.51
507% RDF (50:50% N [F:FYM) 1217 | 1220, 2047 | 2013 ' 2001 | 2864 - 1830 | 1805 | 726 | 6138
75% RDF (100% IF) 1287 1 1143 | 20.80 | 2063 | 2932 2901 | 1851 | 1822 | 742 | 675
75% RDF (30:50% N [F:FYM) 12.05 \ 11.57 2107 ' 2084 2066 | 2943 | 1877 | 1854 | 795 | 7.30
100% RDF (100% IF) 13.43 | 1210 [ 2124 | 2140 | 2081 30.13 | 1897 | 19.10 1 821 ' 7.56
1007 RDF (S0:50% N IF:FYM) | 1377 | 1260 | 2161 | 21.76 ' 30.10 | 3052 | 1950 | 1965 | 823 | 7.80 |
125% RDF (100% IF) 1390 ' 1287 | 2198 | 22.13 L 30.30 ' 30.88 | 1967 | 2001 | 826 | 7.86 |
125% RDF (50:5006 N [F:FYM) + 1398 | 13.63 , 2202 | 2228 | 3048 | 31.22 | 1091 | 2020 | 848 | 827
SE. + 071 © 075 | 085 | 092 ‘ 054 | 090 | 0.70 | 085 | 054 | 063
C.D. at 5% NS. | NS | NS \ NS | NS | NS | NS | NS | NS | NS
SUB PLOT |
75% RDF (100% 1F) 1304 | 1286 | 2057 | 2061 | 2000 | 20.16 1832 | 1836 | 762 | 7.09
100P6RDIF (100%, 11 1319 | 13.17 | 2164 | 21.73 | 3031 | 30.33 | 1956 | 1950 | 805 | 7.51
SE. + 013 | 018 | 017 | 021 | 018 | 020 | 0.10 | 0.19 | 0.08 | 011
C.D. at 5% NS. | NS. | 051 | 063 | 054 | 061 | 030 | 056 | 024 | 0.33
Interaction NS. | NS. | NS | NS. | Ns. | NS | NS | Nvs | Ns. | Ns.
Mean ) lfiz 1228 211 1:21.10 29.70 25).55(31 1804 : 1893 | 7.84 | 7.30
4.2.1.2.3 Number of productive tillers plant-!,
The number of productive tillers plant! of isabgol as influenced

periodically by different treatments are presented

in Table 56. The mean number of

productive tillers plant! of isabgol on the 45, 60, 75 days after sowing and at harvest

was 2.18, 3.65, 4.51 and 4.51, respectively during 2002-03. The corresponding
values during 2003-04 were 2.20, 3.66, 4.50 and 4.50, respectively.
Effect of kharif treatments.

The Kkharif treatments dicl

nol significantly affect the number of

productive tillers plant! at different dates of observation during both thc yvears.

Effect of rabi treatments.

The rabi treatments significantly, affected the number of productive

tillers plant! at different dates of observation during both the years.
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Table 56. Mean number of productive tillers (plant-1) of isabgol as influenced
periodically by different treatments during 2002-03 and 2003-04.

Number of productive tillers (plant?)

Treatment ~ 45DAs | 60DAS | 75DAS At harvest
| | 0203 | 03-04 | 0203 (T&Zm 0203 | 03-04 02103 0304 |
50% RDF (100% IF) L o207 | 207 3.50 347 | 430 a7 430 | 427 |
50% RDF (30:50% N IF:FYM) 210 | 207 | 353 | 350 © 433 a.27 433 427 |
75% RDF (100% IF) 213 | 210 3.57 350 | 447 440 447 | 440
75% RDF (50.50% N IFFYM) | 217 | 217 363 3.57 4.50 4.43 450 4.43
100% RDF (100% I 220 ¢ 227 370 377 453 4.60 453 4.60
100% RDF (30:50% N IF:FYM) 223 . 227 3.73 380 | 457 | 460 457 4.60
125% RDF (100% IF) 227 | 230 377 3.83 a67 | 470 467 470
126% RDF (S0:50% N IFFYM} | 227 233 3.80 3.87 4.70 473 4.70 473
SE. + | 008 010 011 . 016 014 | 017 014 | 017
CD.at5% N.S. N.S. NS, | NS . NS | NS N.S. N.S.
SUB PLOT |
75% RDIF (100% 11) 210 2.11 3.60 3.38 4.44 4.41 443 | 443
100%RDF (L00% 119 226 228 371 374 | 458 4,57 4.52 457
SE. + 0.02 0.04 0.03 004 | 002 004 ' 002 0.04
C.D. at 5% 006 | 012 | 009 | 012 | 006 | 012 | 006 | 012
Interaction N.S. N.S. N.S. N.S. ‘ N.S. N.S. N.S. N.S.
Mean 2.18 2.20 365 | 366 1 451 4.50 451 450

At 45 days, an application of 100% RDF (100% inorganic fertilizer)
recorded the highest number of productive tillers plant! (2.26 and 2.28 during
2002-03 and 2003-04, respectively). It was found to be significantly superior to an
application of 75% RDF (100% inorganic fertilizer) during both the years.

A similar trend was obscrved at 60, 75 days after sowing and at
harvest during both the years.

Interaction.
The interaction effects between kharnif and rabi treatments were found

to be non-significant at different dates of obscrvation during both the years.

4.2.1.2.4 Number of unproductive tillers plant-1.
The number of unproductive tllers plant! of isabgol as influenced
periodically by different treatments are presented in Table 57. The mean number of

unproductive tillers plant! of isabgol on the 45, 60, 75 days after sowing and at
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harvest was 1.32, 1.01, 0.75 and 0.78, respectively during 2002-03.
The corresponding values during 2003-04 were 1.31, 1.00, 0.74 and 0.74, respectively.

Table 57, Mean number of unproductive tillers (plant-1) of isabgol as influenced
periodically by different treatments during 2002-03 and 2003-04.

[ r Number of unproductive tillers (plant?)
| Treatment __45DAs T e0DAS _7SDAS | Atharvest
02-03 | 0304 | 0203 | 0304 | 0203 | 0304 | 02.03 | 0304

MAIN PLOT ]
S0% RDF (100% 1) 1.27 1.23 093 0.90 0.70 067 0.73 067
50% RDF (50:50% N IF:FYM) 127 | 120 | 097 | 093 | 073 | o070 | 077 | o7o
75% RDF (100°4 IF) 1.30 1.27 1.03 1.00 Q.77 0.73 0.80 0.73
75% RDF (50:5076 N [FF:FYM) 1.33 1.33 1.07 1.00 l 073 073 Q.77 0.73
100% RDF (100746 IR) 133 | 133 | 100 | 103 | 077 | 073 | 080 | 073
1007% RDF (50:50% N IF:FYM) 1.33 1.33 1.00 1.00 0.73 0.77 0.80 0.77
125% RDF (100% IF) 137 | 140 | 103 | 103 | 077 | 080 | 080 | 080
125% RDF (50:50% N IF FYM} 1.37 1.40 1.03 1.07 0.80 0.80 0.80 0.80
SE + § 004 | 007 | 004 | 007 | 004 | 006 | 004 | 005
C.D. at 5% N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
SUB PLOT

75% RDF (100% IF) 1.20 1.27 1.00 0.95 | 0.72 0.71 Q.77 0.73
100%RDF (100% IF) 135 | 136 | 102 l 104 | 078 | 080 | 080 | 080
SE. + 002 | 003 | 002 | 003 | 002 | 003 | 0oz | 003
C.D.at 5% NS, | NS | NS N.S. N.S. N.S. NS. | NS
Interaction NS. | NS N.S. N.S. NS. | NS. NS. | Ns.
Mean 1.32 1.31 1.01 1.00 075 074 0.78 0.74

Effect of kharif treatments.

The kharif treatments did not significantly affect the number of
unproductive tillers plant-! at different dates of observation during both the years.
Effect of rabi treatments.

The rabi treatments did not significantly affect the number of
unproductive tillers plant-! at different dates of observation during both the years.
Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant at different dates of observation during both the years.
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4.2.1.2.5 Total number of tillers plant-1.

Thc total number of tillers plant! of isabgol as influenced periodically
by different treatments arc presented in Table 58. The mean total number of tillers
plant! of isabgol on the 45, 60, 75 days after sowing and at harvest was 3.50, 4.66,
5.26 and 5.29, respcctively during 2002-03. The corresponding values during 2003-04

were 3.51, 4.66, 5.24 and 3.24, respectively.

Table 58. Mean total number of tillers (plant-l) of isabgol as influenced periodically
by different treatments during 2002-03 and 2003-04.

_Total number of tillers (plant?) -
Treatment 45 DAS 60DAS | ‘75 DAS At harvest

o | 02-03 [ 0304 | 0203 [ 0304 | 6203 | 0304 | 02.03 | 0304

MAINPLOT [ (B
50% RDF (100%% IF) | 334 ' 330 | 443 | 437 | 500 | 494 | s03 494
50% RDF (S0:50% N 1F:FYM) 337 | 327 | 450 | 243 506 : 497 510 | 497
75% RDF {100 11 343 | 337 | 460 | 450 | 524 5.13 527 | 513
75% RIDF (50:50% N [F:1°YM) 350 | 350 | 470 | 457 523 | 516 | 527 5.16
100% RDF (100% IF) ‘] 353 | 360 | 470 | 480 | 330 | 533 | 533 | 533
100% RDFF (50:507% N TRITYM) 3356 | 360 | 473 . 4.80 530 | 537 5.37 5.37
125% RDF (100% [/ 364 | 370 ' 480 ’ 4.86 544 | 550 547 | 550
125% RDF (50:50% N IFFYM) | 364 | 3.73 \ 483, 494 5.50 5.53 550 | 533
SE. + 013 | 016 | 016 | 020 | o188 | oz 0.14 0.20
CD. at 5% N.S. N.S. N.S. N.S. NS, | NS N.S. N.S.

SUB PLOT

75% RDF (100% IF) 339 | 338 | 460 | 4.53 516 | 5.12 520 | 5.16
LOO%RDF (1007 [F) 361 364 | 473 478 536 | 537 5.32 5.37
SE. + 004 | 005 | 003 | 004 003 | 0.05 ! 003 | 005
C.D, at 5% 0.11 015 | 009 | 012 ' 009 | 015 | 009 | 015
Interaction | NS NS, N.S. N.S. N.S. N.S. N.S. N.S.
 Mean I 3.50_" 351 [ 466 4?6767 _5'.'267”1'_ 5.24 529 | 524

Effect of kharif treatments.

The kbharif treauments did not significantly affect the total number of
tillers plant! at different dates of observation during both the years.
Effect of rabi treatments.

The raln trecatments significantly affected the total number of tillers
plant'! at different dates of observation during both the yecars,

At 45 days, an application of 100% RD-F‘ (100% inorganic fertilizer)
recorded the highest total number of tillers planti (3.61 and 3.64 during 2002-03

and 2003-04, respectively). It was found to be significantly superior to an



. _____Totaldrymatter(g) ]
30DAS | 45DAS | 60DAS 75DAS | At harvest
Treatment 02 | 03 | oz 03-02-_63-09,10309, 03
o |03 0103 0403|0403 04|03 04
MAIN PLOT ' ! |
S50% RDF (100% IF) 031 | 025 | 158 | 156 | 325 | 322 | 561 | 536 | 726 | 720
0% RDF (50:50% N IF:FYM) 0.31 027 1.60 1.58 3.28 3.24 5.66 5.65 7.28 7.22
75% RDF (100% 1) 032 ; 027 1.63 1.62 | 3.32 3.30 5375 | 569 7.34 727
75% RDF [50:307% N IF:FYM) 035 0.38 1.68 1.68 3.37 335 ! 585 5.80 742 7.35
i 100% RDF (100%% 15 0.34 0.40 1.66 1.70 3.52 3.53 5.86 5.59 7.51 7.56
1007 RDF (S0:50% N I 1Y VD) 0.35 0.349 1.76 1.70 3.53 3.56 6.08 6.13 7.52 7.59 |
125% RDF (10075 IF) 0.34 0.36 1.78 1.83 3.59 3.62 6.17 6.23 7.01 7.66
125% RDF (50:50%NIPFYM) | 038 | 041 | 181 | 186 | 361 | 365 620 | 630 | 767 | 768
SE + 003 | 006 | 009 | 011 | 013 | 015 | 022 | 027 | 0.16 | 0.19
C.D. at 5% N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
SUB PLOT | | | |
75% RDF (100% IF) 1033030 165 163 | 332 | 329 | 563 | 550 | 730 | 728
100%RDF (10074, (1] ; 034 0.36 1.73 1,76 3.55 ’ 361 6.16 0.24 7.60 ! 7.60
S.E + 001 | 002 | 002 001 | 004 : 004 | 0O7 | 006 | 005 | 005

‘__;
JM 034 | 034 | 169 1170 ¢ 343

| S R i __l__
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application of 75% RDF (100% inorganic fertilizer) during both the years. A similar

trend was observed at 60, 75 days afler sowing and at harvest during both the years.
Interaction.
The interaction cffects between kharif and rabi treatments were found

to be non-significant at different dates of observation during both the years.

4.2.1.2.6 Total dry matter plant-1,

The total dry matter plant! of isabgol as influcnced periodically by
different treatments are presented in Table 59 and graphically depicted in Fig. 8 and 9.
The mean total dry matter plant ! of isabgol on the 30, 45, 60, 75 days after sowing and
at harvest was 0.34, 1.69, 3.43, 590 and 7.45 g respectively during  2002-03.
The corresponding values during 2003-04 were 0.34, 1.70, 3.43, 5.87 and 7.44 g, respectively.

Table 59. Mean total dry matter (g plant1) of isabgol as influenced periodically by
different treatments during 2002-03 and 2003-04.

| eD. at 5% NS. | NS | 006 ' 004 | 012 | 012 | 021 ] 0.18 | 0.15 | 0.15
NS. | NS. | NS. | NS. | NS. | NS. | NS { NS, | NS | NS

. y 1 170 T 587 | 7.45 | 7.44

J___ d

343 ’ 590
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Effect of kharif treatments.

The kharif treatments did not significantly affect the total dry matter
plant-! at different datcs of observation during both the vears.
Effect of rabi treatments.

The rabi treatments significantly affected the total dry matter plant! at
different dates of observation during both the years.

At 30 days, the treatment differences were found to be non-significant
in respect of total dry matter plant-! during both the years.

At 45 days, an application of 100% RDF (100% inorganic fertilizer)
recorded the highest total dry matter plant! (1.73 and 1.76 g during 2002-03 and
2003-04, respectively). It was found to be significantly superior to an application of
75% RDF (100% inorganic fertilizer) during both the years.

A similar trend was obscrved at 60, 75 days after sowing and at
harvest during both the ycars.

Interaction.
The interaction effcets between kharif and rabi trcatments were found

to be non-significant at different dates of observation during both the years.

4.2.1.2.7 Growth functions.
4.2.1.2.7.1 Absolute growth rate (AGR).

Data pertaining to the AGR of dry matter plant! as influenced
periodically by different treatments recorded at 15 days interval are presented in Table 60.
The mean AGR of isabgol during 30-45, 45-60, 60-75, and 75-At harvest was 0.68,
0.87, 1.23 and 0.78 g plant! weck !, respectively during 2002-03. The corresponding
values during 2003-04 were 0.68, 0.87, 1.22 and 0.81 g plant'! week-!, respectively.
The mean maximum AGR of dry matter was 1.23 and 1.22 g plant! during the
period between 60-75 days in 2002-03 and 2003-04, respectively. The data was not

statistically analyzed and the inferences are based on mean values only.

Effect of kharif treatments.

During 30-45 DAS, an application of 125% RDF (50% N through urea
and 50% N through FYM) recorded the highest AGR of dry matter (0.73 g plant-! weck 1)
during 2002-03 while, during 2003-04 an application of 125% RDF (100% inorganic
fertilizer) recorded the highest AGR of dry matter (0.78 g plant-! week-1). During 45-60
DAS, an application of 100% RDF (100% inorganic fertilizer) recorded the highest AGR
of dry matter (0.93 and 0.91 g plant! week'! during 2002-03 and 2003-04, respectively).
During 60-75 DAS, an application of 125% RDF (50% N through urea and 50% N
through FYM) recorded the highest AGR of dry mattier (1.30 and 1.32 g plant! week-!
during 2002-03 and 2003-04, respectively). During 75 DAS-AH, an application of S0%
RDF (100% inorganic fertilizer) recorded the hichest AGR of drv matter (0 R o mlamt ] anmal-
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during 2002-03 while, during 2003-04 an application of 100% RDF (100% inorganic

fertilizer) recorded the highest AGR of dry matter (0.99 g plant! week-1).

Table 60, Mean absolute growth rate (g week ! plant-1) of isabgol as influenced
periodically by different treatments during 2002-03 and 2003-04,

! ' . | Absolte growth rate
Treatment _38045DAS | 4560 DAS 60-75 DAS | 75-AH DAS
N _ g - 0203 | 0304 | 0203 | 0304 | 0203 | 03-04 | 0203 | 0304
MAIN PLOT
50% RDIF (100% IF) 063 066 | 083 | 083 1.18 1117 | 083 ' o082
5004 RDF (S0:507% N 1 FYM) 0.64 066 | 084 0.83 1.19 1.20 | 08I 0.87
75% RDF (100% [F) | 066 | 068 | o084 0.84 1.21 1.19 0.80 | 079
75% RDF (50:50% N IF:FYM) 067 | 065 | 085 0.84 1.24 123 | 079 | 079
100% RDF (100% 11 066 | 065 | 093 0.91 117 0 103 | 08 . 09
| 100% RDF (50:50% N IEFYM) 071 071 | 0889 090 = 128 @ 129 072 | 073
125% RDF (100% 119 0.72 078 091 ' 090 1.29 1.31 0.72 0.71
| 125% RDF (50:50% N IFFYM) | 0.73 067 | 090 | 090 1.30 132 | 074 | 078
SUB PLOT |
75% RUF (100% 117 | 066 | 067 084 081 | 116 .12 | 07] 075
100%RDF (100% IF) 0.70 | 071 | 091 093 1.31 1.31 084 | 087
| Mean T | oes | ocs 087 | 087 123 | 122 1 078 . 081

Effect of rabi treatments.

During 30-45 DAS, an application of 100% RDF (100% inorganic
fertulizer) recorded the highest AGR of dry matter (0.70 and 0.71 g plant! weel-!
during 2002-03 and 2003-04, respectvely).

Similar trend was observed during 45-60 DAS, 60-75 DAS and
75 DAS- AH during both the years.

4.2.1.2.7.2 Relative growth rate (RGR).

Data pertaining to the RGR of dry matter plant! as influenced periodically
by different treatments recorded at 15 days interval are presented in Table 61.
The mean RGR of isabgol during 30-45 DAS, 45-60 DAS, 60-75 DAS, and 75 DAS-
At harvest was 0.82, 0.36, 0.27 and 0.12, respectively during 2002-03. The corresponding
values during 2003-04 wcre 0.85, 0.35, 0.27 and 0.12, respectively. The mean
maximum RGR of dry matter was 0.82 and 0.85 during the period between 30-45
days in 2002-03 and 2003-04, respectively. The data was not statistically analyzed
and the inferences arc based on mean values only.

Effect of kharif treatments.

During 30-45 DAS, an application of 125% RDF (50% N through urea
and 50% N through FYM) and 125% RDF (100% inorganic fertilizer) recorded the
highest RGR (0.83) during 2002-03 while, during 2003-04 an application of 125%
RDF (100% inorganic fertlizer) recorded the highest RGR (0.99). During 45-60 DAS,
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an application of 100% RDF (100% inorganic fertilizer) recorded the highest RGR (0.38)

during 2002-03 while, during 2003-04 an application of 100% RDF (100% inorganic
fertilizer), 75% RDF (50% N through urea and 50% N through FYM)}, 75% RDF
(100% inorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM)
and 50% RDF (100% inorganic fertilizer) recorded the highest RGR (0.36).

Table 61. Mean relative growth rate (plant-1) of isabgol as influenced periodically by
different treatments during 2002-03 and 2003-04.

Treatment 3045DAS | 4560DAS | 60-75DAS | 75-AHDAS |
02-03 | 0304 | 0203 | 0304 | 0203 | 0304 | 02-03 | 0304

50% RDF (100% [F) 082 | 095 | 036 036 - 027 ) 027 . 0.13 0.13
50% RDF (S0:50% N IIFFYM)  — 0.82 0.89 0.36 0.36 0.27 0.28 ‘ 0.13 0.13
75% RDF (100% 1F) 0.81 0.90 0.35 0.36 | 0.27 027 | 012 0.12
7S% RDF (S0:50% NIFFYM) | 078 ; 074 | 035 | 036 ‘ 028 | 027 0.12 0.12
100% RDF (100% 11 0.82 075 | 038 036 | 026 0.23 0.12 0.15
100% RDF (50:50% N IF:FYM} | 0.81 0.83 0.35 0.35 0.27 0.27 0.11 0.11
125% RDF (100% IF) 0.83 0.99 0.35 0.34 0.27 0.27 0.10 0.10
125% RDF (S0:50% N IF:FYM) | 0.83 | 072 035 | 033 { 0.27 027 0.11 0.12
SUB PLOT \ | ' 5

75% RDI (100% K ' 0.80 083 | 035 0.34 0.26 0.26 0.11 0.12
100%%RDF (100% IF) | o082 ' 08 | 036 0.36 0.28 027 | 0.12 0.12
Mean | 082 | o8s 036 0.35 0.27 0.27 0.12 | 0.12

| E— - H —_—

During 60-75 DAS, an application of 75% RDF (50% N through urea and
50% N through FYM) recorded the highest RGR (0.28) during 2002-03 while, during
2003-04 an application of 50% RDF (50% N through urea and 50% N through FYM)
recorded the highest RGR (0.28). During 75 DAS-AH, an application of 50% RDF
(50% N through urca and 50% N through FYM) and 50% RDF (100% inorganic
fertilizer) recorded the highest RGR (0.13) during 2002-03 while, during 2003-04 an
application of 100% RDF (100% inorganic fertilizer) recorded the highest RGR (0.15).
Effect of rabi treatments.

During 30-45 DAS, an application of 100% RDF (100% inorganic fertilizer)
recorded the highest RGR (0.82 and 0.86 during 2002-03 and 2003-04, respectively).

Similar trend was obscrved during 45-60 DAS, 60-75 DAS and 75
DAS- AH during both the years except during 2003-04 in the period 75 DAS- AH
where an application of 100% RDF (100% inorganic fertilizer) and 75% RDF (100%
inorganic fertilizer) recorded the same RGR (0. 12).
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4.2.1.2.8 Days to flower initiation.

The number of days flower initiation plant-! of isabgol as influenced by
different treatments arc presented in Table 62. The mean number of days to flower

initiation plant! of isabgol was 56 days after sowing during both the years.

Table 62. Mean number of days to flower initiation, days to 50% flowering and days
to maturity of isabgol as influenced by different treatments during 2002-03

and 2003-04.
Treatment [ Days to flower Days to 50% q Daysto |
. initiation __flowering maturity |
- ) ) 0203 | 0304 , 0203 | 0304 | 0203 | 0304
MAIN PLOT
50% RDF (100% IR s5 54 59 59 85 86
S0% RDF (30:50% N IFFYM) | 56 55 58 60 87 86
75% RDF (100% IR} 56 55 59 60 836 87
75% RDF (S0:50% N IF-FYM) 57 56 61 60 87 88
100% RDF (100% IF) 56 56 61 62 86 88
100% RDF (30:50% NIFFYM) | 57 56 61 61 | 87 88
125% RDF (100% TF) 57 58 61 62 88 89
125% RDF (50:50% N IFEYM) | 57 58 61 62 88 89
SE. + 1.17 1.26 1.28 136 | 112 1.17
CD. at 5% NS. | NS - NS | Ns N.S. N.S.
SUB PLOT |
75% RDF (100% [ 56 55 59 59 86 87
100%RDF (100% IF) 59 59 60 62 88 89
SE. + 119 123 | 118 1.23 0.81 093
CD. at 5% NS. N.S. NS, N.S. N.S. N.S.
Interaction N.S. N.S. N.S. N.S. N.S. N.S.
Mean 50 | 56 60 61 | 87 88

Effect of kharif treatments.

The kharnif treatments did not significantly affcct the days to flower
inittation plant! during both the years.
Effect of rabi treatments.

The rabi treatments did not significantly affect the days to flower
initiation plant! during both the years.
Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years.

4.2.1.2.9 Days to 50% flowering.

The number of days to 50% flowering plant! of isabgol as influenced by different
treatments are presented in Table 62. The mean number of days to 50% flowering plant!
of isabgol was 60 and 61 days after sowing during 2002-03 and 2003-04, respectively.
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Effect of kharif treatments.

The kharif treatments did not significantly affect the days to 30%
flowering plant ! during both the years.
Effect of rabi treatments.

The rabi treatments did not significantly affect the days to 50%
flowering plant! during both the years.
Interaction.

The interaction cffects between kharif and rabi trcatments were found

Lo be non-significant during both the vears.

4.2.1.2.10 Days to maturity.

The data regarding number of days to maturity plant! of isabgol as
mfluenced by different treatments are presented in Table 62. The mean number of
days to maturity plant! of isabgo! were 87 and 88 days after sowing during 2002-03
and 2003-04, respectively.

Effect of kharif treatments.

The kharif treatments did not significantly affect the number of days to
maturity plant-! during both the vears.
Effect of rabi treatments.

The rabi treatments did not significantly affect the days to maturity
plant! during both the years.

Interaction.
The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years,

4.2.2 Yield contributing characters.
4.2.2.1 Number of productive spikes plant-,

The data regarding the number of productive spikes planti of isabgol
as influenced by different treatments are presented in Table 63. The mean number
of productive spikes plant-! of isabgol was 16.71 at harvest during both the yvears.
Effect of kharif treatments.

The kharif trcatments did not significantly affect the number of
productive spikes plant! during both the vears.

Effect of rabi treatments.

The rabi treatments significantly affected the number of productive
spikes planti during both the vears.

An application of 100% RDF (100% inorganic fertilizer) recorded the
maximum number of productive spikes plant-! (18, lhl during both the years). It was
found to be significanuy superior to an application of 75% RDF (100% inorganic
fertilizer) during both the years.
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Table 63. Mean number of productive spikes, number of unproductive spikes and
total number of spikes (plant-1) of isabgol as influenced by different
treatments during 2002-03 and 2003-04.

r o tment o Nun]_beraf_'fi AN{u‘nh-er of " Total number
Trea productive spikes | unproductive spikes of spikes

\ ,__ fplanty | (plant}) (plant?) ,

L o 7 ] 0203 | 0304 | 0203 | 0304 0203 | 03049
MAIN PLOT - j ! o { o

‘SO%RDF(IOO‘%IF) 1637 | 1633 327 1 320 19.64 19,53

! S0% RDF (50:50%% N [F-FYM) 16.40 l 16.36 3.30 ‘ 3.27 1970 | 1963
75% RDF (100 IF) C1653 1643 3.30 3.27 19.83 19.70

‘ 75% RDF (50:50% N [ [F'YM) 16.57 16.40 3.27 323 19.84 19.63

. 100% RDF (100% 1) 16.67 ’ 16.73 3.23 3.30 19.90 20.03

~ 1007 RDF (50:50% N [::FYM) 1673 . 1683 3.20 3.23 19.93 2006 |

| 125% RDF (100% 1) 17.17 17.27 3.37 3.33 20.54 20.60

| 125% RDF (50:30% N IF:FYM) 1727 17.33 3.27 3.30 20.54 20.63
S.E. + 0.34 0.34 0.07 010 |, 034 0.45
C.D. at 5% N.S. N.S. N.S. NS, N.S. N.S.
SUB PLOT :

75% RDF (100% 1) 16.32 16.29 3.38 336 . 19.70 1965
100%RDF {100% IF) 18.11 18.11 3.15 3.18 21.26 21.29
SE. + 0.16 0.17 0.08 0.08 0.16 0.19

| C.D, at 5% ' 048 0.51 0.24 0.24 0.98 0.57
Interaction Ns. . NS | NS NS N.S. NS.
Mean o 16.71 1671 | 328 | 327 | 1999 19.98
Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the vears.

4.2.2.2 Number of unproductive spikes plant-1,

The data pertaining to number of unproductive spikes plant-! of isabgol
as influenccd by different treattnents are prescnted in Table 63. The mean number of
unproductive spikes plant! of isabgol was 3.28 and 3.27 at harvest during 2002-03
and 2003-04, respectively.

Effect of kharif treatments.

The kharif treatments did not significantly affect the number of
unproductive spikes plant-! during both the years.
Effect of rabi treatments.

The rabi treatments significantly affected the number of unproductive
spikes plant ! during both the ycars.

An application of 75% RDF (100% inorganic fertilizer) recorded the
maximum number of unproductive spikes plant-! (3.38 and 3.36 during 2002-03

and 2003-04, respectively). 1t was found to be significantly superior to an
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Interaction.

The interaction effects between kharif and rabi treatments were found
Lo be non-significant during both the years.

4.2.2.3 Total number of spikes plant-1.

The data regarding total number of spikes plant! of isabgol as
influenced by different treatments are presented in Table 63. The mean total
number of spikes plant! of isabgol was 19.99 and 19.98 at harvest during 2002-03
and 2003-04, respectively.

Effect of kharif treatments.

The kharif treatments did not significantly affect the total number of
spikes plant'! during both the years,
Effect of rabi treatments.

The rabi treatments significanty affected the total number of spikes
plant! during both the years.

An application of 100% RDF (100% inorganic fertilizer) recorded the
maximum total number of spikes plant! (21.26 and 21.29 during 2002-03 and 2003-04,
respectively). It was found to be significantly superior to an application of 75% RDF
{100% morganic fertilizer) during both the years.

Interaction.
The interaction effects betwecn kharif and rabi treatments were found

to be non-significant during both the years.

4.2.2.4 Length of spike.

The data regarding the length of spike of isabgol as influenced by
different treatments arc presented in Tablc 64. The mean length of spike was 3.58
and 3.60 cm during 2002-03 and 2003-04, respectively.
Effect of kharif treatments.

The khanf treatments did not significantly affect the length of spike
during both the vears.
Effect of rabi treatments.

The rabi treatments significantly affected the length of spike during
both the vecars.

An application of 100% RDF (100% inorganic ferlilizer) recorded the
maximum Iength of spike {3.85 and 3.86 cm during 2002-03 and 2003-04, respectively).
It was found to be significantly superior to an application of 75% RDF (100%
inorganic fertilizer) during both the years.
Interaction,

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the vears.
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Table 64. Mean length of spike (cm), girth of spike (cm), number of seeds and weight

(g) of seeds (spike-1) of isabgol as influenced by different treatments during
2002-03 and 2003-04.

Treatment of sL:i;g:[hcml _of spGiku?(cm) l ggedssph:ffl Se;_g:(ggh;p(i)liell_

, o 02-03 [ 03-04 | 02-03 | 03-04 | 0203 | 03-04 | 0203 | 03-04_
MAIN PLOT : '

" 50% RDF (100% I 348 | 346 263 0 261 6923 | 6808 | 0.0 0.10
50% RDF (50:50% N IFFYM) | 3.50 347 1 267 265 6934 | 6859 | 0.10 0.10
75% RDF (100% [F) 353 3s0 | 273 279 6847 | 6827 | 0.11 0.10
75% RDF (S0:50% N IF:FYM)  3.57 354 275 282 | 7050 | 6949 | 011 0.11
100% RO (100% 1T 358 | 361 . 279 281 | 6994 ' 7036 | 011 0.11
100% RDF (50:50%% N TRFYM) | 3.62 368 2.83 283 | 7163 7219 | O.11 0.11
125% RDI (1007 [F) 368 | 375 2.84 286 | 7126 | 7081 | O.11 0.11
125% RDF (50:50% N IF:FYM) | 3.71 378 | 285 , 287 | 7198 | 7149 | o011 0.11
SE. t 009 | 012 009 011 2.82 325 0.01 0.01

| CD.at5% NS | NS NS NS N.S. N.S. N.S. NS.

' SUB PLOT |

 75% RDF (100% IF) 3.52 3.53 2.67 265 | 7008 | 6953 | 0.10 | o.10

. 100%RDF (100% I 385 386 2.78 281 7055 | 7029 | 0.11 | o

| SE. + 004 | 004 0.05 0.07 0.86 0.98 001 0.01

| CD.at5% 0.12 | 012 N.S. N.S. N.S. N.S. N.S. N.S.

| Interaction NS, | NS | NS | NS NS | NS | NS | NS

"Mean | 358 | 360 | 276 278 | 7032 | 6991 | o1l _ Oll |

4.2,2.5 Girth of spike.

The data on girth of spike of isabgol as influenced by different
treatments are presented in Table 64, The mean girth of spike was 2.76 and 2.78 cm
during 2002-03 and 2003-04, respectively.

Effect of kharif treatments.

The kharif treatments did not significantly affect the girth of spike
during both the vears.
Effect of rabi treatments.

The rabi treatments did not significantly affect the girth of spike during
both the years.

Interaction.
The interaction effects between kharif and rabi treatments were found

Lo be non-significant during both the yecars.

4.2.2.6 Number of seeds spike-1.

The data pertaining to number of seeds spike-! of isabgo! as influenced
by different treatments are presented in Table 64. The mean number of seeds spike-!
was 70.32 and 69.91 during 2002-03 and 2003-04, respectively.

Effect of kharif treatments.

The kharf treatments did not significantly affect the number of seeds
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Effect of rabi treatments.

The rabi treatments did not significantly affect the number of seeds
spikc i during both the years.
Interaction.

The interaction effects between kharif and rabi treatments werc found
to be non-signtficant during both the years.

4.2.2.7 Weight of seeds spike:-1.

The data on weight of seeds spike i of isabgol as influenced by different
treatments are presented in Table 64. The mean weight of seeds spike'! was 0.11 g
during both the years.
Effect of kharif treatments.

The khanf treatments did not significantly affect the weight of seeds
spike ! during both the years.
Effect of rabi treatments.

The rabi treatments did not significantly affect the weight of seeds
spike-l durng both the years.
Interaction.

The interaction effects between kharif and rabi treatments werce found

to be non-significant during both the years.

4.2.2.8 Number of seeds plant-1.

The data regarding number of seeds plant-! of isabgol as influenced by
different treatments are presented in Table 65. The mean number of seeds plant-!
was 1160.83 and 1166.03 during 2002-03 and 2003-04, respectively.

Effect of kharif treatments.

The kharif treatments did not significantly affect the number of seeds
plant-! during both the years.
Effect of rabi treatments.

The rabi treatments significantly affected the number of seeds plant-!
during both the years.

An application of 100% RDF (100% inorganic fertilizer) recorded the
maximum number of seeds plant! (1277.66 and 1272.13 during 2002-03 and 2003-04,
respectively). It was found to be significantly superior to an application of 75% RDF
{100% inorganic fertilizer) during both the yecars.

Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years.
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Table 65. Mean number of seeds (plant1), weight of seeds (g plant-!) and thousand seed

weight (g) of isabgol as influenced by different treatments during 2002-03
and 2003-04.

Number of ‘Wegf of Thousand
Treatrment seeds plant! seeds (g plant!) seed weight (g)
N N | 0203 . 0304 0203 | 0304 | 0203 | 0304 |
MAIN PLOT i
50% RDF (100% 1K) 113387 | 110693 167 1.66 1.52 1.48
50% RDF (50:50% N IF:FYM) 114027 | 1114.70 1.70 1.68 1.55 153
75% RDF (100% [F) 113078 , 112377 172 1.71 1.57 1.57
75% RDF (50:50% N [R:FYM) 1161.17 | 1134.00 1.75 1.75 1.60 1.60
100% RDF (100%% LF) 116847 | 1179.93 177 178 161 1.64
100% RDF (SO:30% N [IRFYM) | 118933 | 120410 ' 180 1.82 1.63 1.65
125% RDF (100% IF) 112240 | 1221.87 1.83 1.86 165 | 168
125% RDF (S0:50% NIFFYM) | 124033 | 124297 1.84 1.88 1.70 1.72
SE.x 38.96 46.31 0.07 0.08 0.07 0.00
C.D. at 5% NS NS, | NS NS, N.S. NS,
SUB PLOT |
75% RDF (100% IF) 106898 | 1059.93 1.74 1.76 1.58 1.54
100%RDF (100% 1F) 127766 | 127213 1.88 1.87 1.67 1.67
SE * 9.81 9.29 0.01 0.02 0.02 0.03
CD. at 5% 20.41 27.85 0.03 0.06 0.06 0.09
Interaction N.S. NS. NS | NS, N.S. N.S.
" Mean 1160.83 | 1166.03 176 177 | 160 161

4.2.2.9 Weight of seeds plant-1.

The data on weight of seeds plant! of isubgol as influenced by different
treatments are prescnted in Table 65. The mean weight of sceds plant! was 1.76
and 1.77 g during 2002-03 and 2003-04, respectively.
Effect of kharif treatments.

The kharil treatments did not significantly affect the weight of sceds
plant! during both the years.
Effect of rabi treatments.

The rabi treatments significantly affected the weight of sceds plant!
during both the years.

An application of 100% RDF (100% inorganic fertilizer) recorded the
maximum weight of seceds plant! (1.88 and 1.87 g during 2002-03 and 2003-04,
rcspectively). It was [ound to be significantly superior to an applicaton ol 75% RDF
(100% inorganic fertilizer) during both the years.
Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years.
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4.2.2.10 Thousand seed weight.

The data on thousand sced weight of isabgol as influenccd by diffecrent
treatments arc presented in Table 65. The mean thousand sced weight was 1.60
and 1.61 g during 2002-03 and 2003-04, respectively.

Effect of kharif treatments.

The kharif trecatments did not significantly affect the thousand seed
welght during both the vears.
Effect of rabi treatments.

The rabi ucatments significantly affected the thousand seced weight
during both the vears.

An application of 100% RDF (100% inorganic fertilizer) recorded the
maximum thousand sced weight (1.67 g during both the years). It was found to be
significantly superior to an application of 75% RDF (100% inorganic fertilizer) during
both the years.

Interaction.
The interaction effects between kharif and rabi treatments werc found

to be non-significant during both the vears.

4.2.2.11 Per plant basis.
4.2.2.11.1 Root weight plant-}.

The data regarding root wceight plant! of isabgol as mfluenced by
different treatments are presented in Table 66. The mcan root wceight plant! was
0.38 g dunng both the vears.

Effect of kharif treatments,

The kharif uveatments did not significantly affect the root weight plant-i
during both the years.
Effect of rabi treatments.

The rabi treatments did not significantly affect the root weight plant-!
dunng both the vears.

Interaction.

The interaction effects between kharnf and rab trecatments were found

Lo be non-significant during both the vears.

4.2.2.11.2 Stalk weight plant-1.
The data pertaining to stalk weight plant! of isabgo! as influenced by

different treatments are presented in Table 66. The mean stalk weight plant! was
4.43 and 4.31 g during 2002-03 and 2003-04, respectively.
Effect of kharif treatments.

The kharif trecatments did not significantly affect the stalk weight plant!
during both the vears.
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Table 66. Mean root weight, stalkk weight and leaves weight (g plant} of isabgol as
influenced by different treatments during 2002-03 and 2003-04.

- e — —

| Rootweight | Stalkweight | Leaves weight |

J Treatment _ _(gphant) | (gplant) | (gpanty
e | 0208 0304 ] 0203 | 0304 , 0203 | 0304
| MAIN PLOT ) T | ! ! | _j
S0% RIDF (100% 1K) 037 | 037 435 | 431 | 087 | o8
| 50% RDF (50:50%: N IF:FYM) ‘ 037 . 037 | a3s . 432 | 086 |, 085 |
75% RDF (100% 19 . 037 037 437 ' 433 0.88 086
‘ 75% RDF (30:50% NIF-FYM) | 037 | 037 aa1 | 435 | os9 | oss I
| 100% RIDF (1002 119 ;038 ! 039 4.47 448 | 088 | 091 |
100% RDF (S0:50% N IFFYM) 038 | 039 | 4.46 447 | 088 091
125% RDF {100% 11} 038 . 03 |, 451 | as0 0.89 001
123% RDF (50:50% N IF-FYM) | 0.38 0.38 | 451 | 452 J 0.91 090
SE. + | ooz | oo 008 | 008 002 | 003
CD.at5% .oNs. |ons | oNs NS | ns. ( NS, |
SUB PLOT | ! ’ , :
75% RDF (100% 19 037 . 037 a41 | 438 . oss L oer &
100%RDEF (100 11) I 0as | 038 | 448 : 451 | 090 [ 092 i
SE + | oot 0ot | o002 | 003 ; 002 ! o002 |
C.D. at 5% [ Ns. ‘ N.S. 006 | 009 NS, N.S.
Interaction | NS | NS | NS | NS | NS ’ N.S. |
(Mean T 0% 1 03 1 ass | i | oss . 0m]

Effect of rabi treatments.

The rabi treatments significantly affected the stalk weight plant!
during both the years.

An application of 100% RDF (100% morganic fertlizer) recorded the
highest stalk weight plant! (4.48 and 4.51 g during 2002-03 and 2003-04,
respectively). It was found o be significantly supecrior to an application of 735% RDFE
(100% inorganic fertilizer) during both the ycars.
Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years.

4.2.2.11.3 Leaves weight plant-!.

The data rcgarding lcaves weight plant! of isubgol as influenced by
different trcatments are prescnicd in Table 66. The mean leaves weight plant! was
0.88 and 0.89 g during 2002-03 and 2003-04, respectively,

Effect of kharif treatments.

The kharif treatments did not significantly affect the lcaves weight

plant! during both the vears. )
Effect of rabi treatments.
The rabi treatments did not significantly affect the leaves weight plant-!

during both the vears.
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Interaction.
The interaction effects between kharif and rabi treatments were found
to be non-significant during both the years.

4.2.3 Per hectare basis.
4.2.3.1 Root yield ha-1.

The data regarding root yicld ha! of isahgol as influenced by different
treatments are presented in Table 67. The mean root vicld ha! was 1.40 q ha-!

during both the years and on pooled mean basis.

Table 67. Mean root yield, stalk yield, leaves yield (q ha-1) and pooled mean of
isabgol as influenced by different treatments during 2002-03 and 2003-04.

l Root yield Stalk yield | Leavesyield |
Treatment (Qha?l) __{ghatl) . (q ha1) .
02- | 03- | Pooled | 0O2- 03- | Pooled | 02- | 03 | Poaled
e 03 | 04 | mean | O3 | 04 | mean | 03 | 04 | mean
MAIN PLOT
507% RDF (100% IF) 134 | 133 | 139 | 1580 1 1567 | 1574 | 310 | 307 ' 300
S50%RDF (SO:50%NIFFYM) | 136 | 1.34 | 135 | 1600 1587 | 1594 | 3.14 | 3.11 | 313
75% RDF (100% IF) 138 | 136 | 1.37 | 1627 | 1611 1619 | 321 | 3.16 | 3.19
75%RDF (S0:50% NIFFYM) | 139 | 1.38 | 1.39 | 1645 | 1631 | 1638 | 324 | 320 | 322
1007% RDF (100°% [F) 140 | 142 | 141 1662 ] 1679 ] 1671 | 326 | 320 | 3928
100% RDF (50:50% N 143 | 145 | 144 | 1691 ] 17.10| 1701 | 332 | 335 | 334
125% RDF (100% IF) 145 | 147 | 146 | 17221 1739 | 1731 | 337 | 341 | 339
125% RDF (50:50% N 146 | 148 | 147 | 1730 | 1751 | 1741 | 339 | 343 | 341
S.E. 005 | 006 | 005 | 052 | 063 | 057 | 010 | 013 | ©0.12
C.D. at 5% NS. | NS. [ NS NS. | NS, N.S. | NS. | NS. | NS
SUB PLOT
75% RDF (100% 119 137 | 1.36 | 1.37 | 1617 | 1612 | 1615 | 317 | 3.16 | 3.17
100%RDFF (100% IF) 144 | 1496 | 145 | 1697 | 1707 | 17.02 | 333 | 336 | 335
SE. t 001 | 001 | 001 014 | 012 | 012 | 003 | 002 | oo2
C.D. at 5% 003 | 003 | 003 | 042 | 036 | 036 | 000 | 006 | 006
Interaction NS, | NS | NS NS, | NS NS | NS. | NS. | NS
CV. % 648 | 775 | 700 | 651 | 764 | 697 | 647 | 763 | 603
Mean 140 | 180 | 140 | 1657 | 1659 | 1659 | 325 | 325 | 326

Effect of kharif treatments.

The kharnf treatments did not significantly affect the root yield ha'l
during both the years and on pooled mean basis.
Effect of rabi treatments.

The rabi treatments significantly affected the root yicld ha! during
both the years and on pooled mean basis. ‘

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest root yield (1.44, 1.46 and 1.45 q ha'! during 2002-03, 2003-04 and on pooled
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Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years and on pooled mean basis.

4.2.3.2 Stalk vield ha-1,

The data pertaining to stalk yield ha'! of isabgol as influenced by
different treatments are prescnted in Table 67. The mean stalk vield ha! was 16.57,
16.59 and 16.59 q ha! during 2002-03, 2003-04 and on pooled mean basis, respectively.
Effect of kharif treatments.

The kharif treatments did not significantly affect the stalk vield ha-!
during both the years and on pooled mean basis.
Effect of rabi treatments.

The rabi treatments significantly affected the stalk vield hat during
both the years and on pooled mecan basis. An application of 100% RDF (100%
inorganic fertilizer) recorded the highest stalk vield (16.97, 17.07 and 17.02 g ha'!
during 2002-03, 2003-04 and on pooled mean basis, respectively). It was found to
be significantly superior to an application of 75% RDF {100% inorganic fertilizer)
during both the years and on pooled mecan basis.
Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years and on pooled mean basis.

4.2.3.3 Leaves yield ha-1.

The data regarding leaves yield ha'l of isabgol as influenced by
different treatments are presented in Table 67. The mecan lcaves vield ha'! was 3.25
q ha'! during both the years and 3.26 q ha-! on pooled mean basis.

Effect of kharif treatments,

The kharif wreatments did not significantly affcct the leaves yield ha'l
during both the years and on pooled mcan basis.
Effect of rabi treatments.

The rabi treatments significantly affected the lcaves yicld ha'! during
both the years and on pooled mean basis.

An applicaton of 100% RDF (100% inorganic fertilizer) recorded the
highest leaves yield (3.33, 3.36 and 3.35 g ha'! during 2002-03, 2003-04 and on
pooled mean basis, respectively). It was found to be significantly superior to an
application of 75% RDF (100% inorganic fertilizer) during both the yecars and on
pooled mean basis.

Interaction.
The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years and on pooled mean basis.
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4.2.3.4 Seed yield ha-l.

The data on seed yield ha'l of isabgol as influenced by different
treatments arc presented in Table 68 and graphically depicted in Fig. 10. The mean
seed yield ha'l was 7.93, 7.94 and 7.94 q ha'! during 2002-03, 2003-04 and on
pooled mean basis, respectively.

Table 68. Mean seed yield, total straw yield (q ha1), harvest index {%%6) and pooled
mean of isabgol as influenced by different treatments during 2002-03

and 2003-04.
Seed yield Total straw yield | Harvest index
{q ha') (q hat) o
Treatment 02 | 03- | Pooled| 02 | 03- | Pooled | 02- ?%3-) Pooled
03 04 mean | 03 | 04 | mean | 03 04 | mean |
MAIN PLOT
50% RDF (100% 1F) 766 | 760 763 | 2024 | 2007 | 2016 | 27.52 | 27.55 | 27.54
50% RDF (50:50% N [IF:FYM) 7.71 765 | 768 | 20502032 | 2041 | 2743 | 2745 | 27.44
75% RDF (1005 IF) 7.81 7.75 778 | 2086 | 2063 | 2075 | 2727 | 27.34 | 27.31
75% RDF (50:50% N II:FYM) 789 | 7.83 786 | 21.08 | 2089 | 2099 | 2724 | 2726 | 2725
1007 RDF (1007% 1T 805 | 811 808 | 2128|2150 21390 | 2745 | 2740 | 2743
100% RDF (S0:50% NIFRFYM) | 808 | 815 | 812 | 2166 | 2190 | 2178 | 2737 | 27.12 | 2715
125% RDF (100% I 812 | 821 8.17 | 2204 2227 | 2216 | 2604 | 27.00 | 2697
125% RDF (50:50% NIF:FYM) | 815 | 825 820 | 2215 | 2242 | 2229 | 2692 | 2698 | 2695
S.E. + 017 | 022 020 | 067 | 080 @ 073 | 078 | 1.03 | 090
CD. at 5% N.S. N.S. N.S. NS. | NS. N.S. NS, | NS N.S.
SUB PLOT
75% RDF (100% IF) 773 | 771 772 | 2070 | 2064 | 2067 | 2722 | 2724 | 2723
10CPRDIF {LOO% IF) 814 | 818 | 816 | 2173 2185 | 2179 | 2727 | 2728 | 27.08
SE. * 006 | 006 | 005 | 018 | 016 | 0.16 | 020 | 0.15 | ©.14
CD. at 5% 018 | 018 | 015 | 054 | 048 | 048 | NS | NS N.S.
Interaction N.S. N.S. N.S. NS. | NS N.S. NS. | NS N.S.
CV. % 504 | 644 556 | 651 | 764 | 697 - - -
Mean ' 793 | 794 794 | 212312125 2124 | 2724 | 2726 | 2726

Effect of kharif treatments.
The kharif treatrnents did not significantly affect the seed yield ha-t

during both the years and on pooled mean basis.
Effect of rabi treatments.

The rabi treatments significantly affected the seed vield ha'! during
both the years and on pooled mean basis.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest sced yield (8.14, 8.18 and 8.16 q ha! during 2002-03, 2003-04 and on
pooledt mean basis, respectively). It was found to be significantly superior to an
application of 75% RDF (100% inorganic fertilizer) during both the years and on
pooled mean basis.

Interaction.

The interaction effects between kharif and rabi treatments were found
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4.2.3.5 Total straw yield ha-1,

The data on total straw yield ha-! of isabgol as influenced by different
treatments are presented in Table 68. The mean total siraw yvield ha-t was 21.23, 21.25
and 21.24 q ha' during 2002-03, 2003-04 and on pooled mean basis, respectively,
Effect of kharif treatments.

The kharif treatments did not significantly affect the total straw vield
ha ! during both the years and on pooled mcan basis.
Effect of rabi treatments,

The rabi treatments significantly affected the total straw yvield hal
during both the yvears and on pooled mean basis.

An applicadon of 100% RDF (100% inorganic fertilizer) recorded the
highest total straw yield (21.73, 21.85 and 21.79 q ha- during 2002-03, 2003-04
and on pooled mean basis, respectively). [t was found to be significantly supernior to
an application of 75% RDF {100% inorganic fertilizer} during both the vears and on
pooled mean basis.
Interaction.

The inleracton effects between kharif and rabi treatments were found

to be non-significant during both the vears.

4.2.4 Harvest index.

The data on harvest index of isabgol as influenced by different
trcatments are presented in Table 68. The mean harvest index was 27.24% during
2002-03 and 27.26% during 2003-04 and on pooled mean basis, respectively.

Effect of kharif treatments.

The kharif treatments did not significantly affect the harvest index
during both the years and on pooled mecan basis.
Effect of rabi treatments.

The rabi treatments did not significantly affect the harvest index
during both the vears and on pooled mecan basis.

Interaction.
The interaction effects between kharif and rabi treatments were found

to be non-significant during both the ycars and on pooled mean basis.

4.2.5 Chemical studies.
4.2.5.1 Concentration of nitrogen in plant at harvest.

The data regarding concentration of N in plant at harvest of isabgol as
influenced by different treatments are presented in Table 69. The mean percentage
of N concentration in root, stalk, leaves and seed was 1.11, 1.16, 1.46 and 2.47,

respectively during 2002-03 and 1.11, 1.17, 1.46 and 2.46, respectively during 2003-04.
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Table 69. Mean concentration of nitrogen (%) in isabgol root, stalk, leaves and seed
as influenced by different treatients during 2002-03 and 2003-04.

Nitrogen (%) o ]
Treatment Root Stalk | Leaves | Seed ;
| 0203 [ 0304 | 0203 | 0304 | 0203 | 0304 | 0203 | 0304 |
MAIN PLOT |
50% RDF (100% IF) 1.10 1.00 ‘ 115 1.15 145 145 247 246
50% RDF (50:50% N [F:FYM) 1.12 1.11 1.16 ‘ Li6 | o1as | o14s 247 2,46
75% RDTF {(100% TF) 1.11 1.10 1.15 1.16 145 . 143 246 245
75% RDF (50:50% N II:IFYM) 1.11 1.10 1.17 1.16 1.45 ‘ 1.45 2.46 247
| 1007% RDF (100% IF) 1.11 111 1.15 1.16 147 | 148 | 249 248 |
| 100% RDF (50:50% N IF:FYM) | 1.10 1.11 1.15 1.16 1.44 1.45 2.45 2.45
125% RDF (100% 1) 1.11 1.11 1.17 1.18 1.46 1.47 246 246
125% RDF (50:50% N IFFYM) | 1.10 111 1.18 1.19 1.47 \ 1.49 248 2.48
| SE. + 0.04 004 006 | 006 003 | 003 ! 005 0.05
CD. at 5% NS, | NS NS. NS, | NS. N.S. N.S. NS,
SUB PLOT '
75% RDF (1007 IF) 1.09 1.09 1.18 117 1 144 7 143 2.47 2,43
- 100PARDF (10076 IF) 1.11 1.11 1.21 1.22 1.49 151 | 250 2.49
SE. + 002 | 002 | 003 |, 003 - oo4 ' 0.04 0.03 0.03
C.D. at 5% N.S. NS, N.S. NS. . NS | NS N.S. NS,
Interaction NS ' NS ¢ NS NS | NS | NS NS | NS |
' Mean B L1 bt b6 ) 117 146 146 1 247 | 240 |

4.2.5.1.1 Root.
Effect of kharif treatments.

The kharif treatments did nol significantly affect the concentration of N
in root during both the years.
Effect of rabi treatments.

The rabi treatments did not significantly affect the concentration of N
in root during both the vears,
Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years.

4.2.5.1.2 Stalk.
Effect of kharif treatments.

The kharif treatments did not significantly affect the concentration of N
in stalk during both the years.
Effect of rabi treatments.

The rabil treatments did not significantly affect the concentration of N
in stalk during both the vears. .
Interaction.

The interaction effccts between kharif and rabi treatments were found

to be non-significant during both the years.
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4.2.5.1.3 Leaves.

Effect of kharif treatments.

The kharif treatments did not significantly affect the concentration of N
in leaves dunng both the vears.
Effect of rabi treatments.

The rabi treatments did not significantly affcct the concentration of N
in leaves during both the years.
Interaction.

The interaction effects between kharif and rabi treatments were found
to be non-significant during both the ycars.

4.2.5.1.4 Seed.
Effect of kharif treatments.

The khanf treatments did not significantly affect the concentration of N
in seed during both the years.
Effect of rabi treatments.

The rabi treatments did not significantly affect the concentration of N
in seed during both the vears.
Interaction.

The interaction cffects between kharif and rabi trcatments were found

to be non-significant during both the years.

4.2.5.2 Concentration of phosphorus in plant at harvest,

The data pertaining to concentration of P in plant at harvest of isabgol as
influenced by different treatments are presented in Table 70. The mean percentage of
P concentration in root, stalk, leaves and seced was 0.37, 0.62, 0.72 and 1.08,

respectively during 2002-03 and 0.36, 0.62, 0.73 and 1.08, respectively during 2003-04.

4.2.5.2.1 Root.
Effect of kharif treatments.

The khanf treatments did not significantly affect thc concentration of P
in root during both the years.

Effect of rabi treatments.
The rabi treatments did not significantly affect the concentration of P

in root during both the vears.
Interaction.

The interaction effects between kharif and rabi treatments were found
to be non-significant during both the years.
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Table 70. Mean concentration of phosphorus (%) in isabgol root, stalk, leaves and
seed as influenced by different treatments during 2002-03 and 2003-04.

’ Phosphorus (%)
Treatment Root Stalk Leaves Seed
0203 | 0304 | 0203 | 0304 | 0203 | 0304 | 0203 | 0304
L L il 4= ad _ 99 |
50% RDF (100% 11) 035 | 034 | 060 | 06l 070 | o7 106 © 105
50% RDF (SOS0% NIF-FYM) | 036 | 035 | 061 062 | 071 0.72 1.07 1.06
75% RDF (100% IF) 035 | 034 | 061 061 072 | o074 1.06 1.06
75%RDF (S0:50% NIFFYM) | 037 | 036 | 063 | 063 | 073 | 074 1.07 1.07
100% RDF (100% IF) 037 | 036 | 062 | 062 | 072 | o072 1.08 1.07
100% RDF(SO:50% NIFFYM) | 038 | 037 063 | 063 072 | 073 . 100 | 108
125% RDF {100% M) 038 | 039 062 | 063 074 | 075 110 110
125% RDF (S0:50% NIFFYM) | 038 | 040 . 063 | 064 . 075 | 076 ! 111 . 111
SE + 002 | 002 | 002 | 002 | 003 | 003 | 003 ., 003
C.D. at 5% NS, N.S. N.S. NS. N.S. N.S. NS, | NS
SUB PLOT
75% RDF (100% IR 036 | 035 | 006l 062 0.71 0.72 107 1.06
100%RDF (100% 1F) 037 | 037 | 062 | 063 , 073 | 074 1.09 1.09
SE + 0.01 0.01 0.01 001 [ 001 0.02 0.02 0.03
| e&D.at 5% N.S. N.S. N.S. N.S. N.S. N.S. N.S. NS.
| Interaction N.S. N.S. N.S. NS. NS N.S. N.S. N.S.
“Mean ] 037 | 036 | o062 | 062 | 072 | 073 | 108 | 108

4.2.5.2.2 Stalk,
Effect of kharif treatments.

The kharif treatments did not significantly affect the concentration of P
in stalk during both the years.
Effect of rabi treatments.

The rabi treatments did not significantly affect the concentration of P
in stalk during both the years.
Interaction,

The interaction effects between kharif and rabi treatments were found
to be non-significant during both the years.
4.2.5.2.3 Leaves.
Effect of kharif treatments.

The kharif treatments did not significantly affect the concentration of P
in leaves during both the vears.
Effect of rabi treatments.

The rabi treatments did not significantly affect the concentration of P
in leaves during both the years. )

Interaction.

The interaction effects between kharif and rabi treatrments were found

to be non-significant during both the vears.
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4.2.5.2.4 Seed.

Effect of kharif treatments.

The kharif treatments did not significantly affect the concentration of P
in seed during both the years.
Effect of rabi treatments.

The rabi treatments did not significantly affect the concentration of P
in seed during both the years.
Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years.

4.2.5.3 Concentration of potassium in plant at harvest,

The data on concentration of K in plant at harvest of isabgol as
influenced by different treatments are presented in Table 71. The mean percentage of
K concentration in root, stalk, leaves and seed was 0.85, 0.25, 0.76 and 0.55,
respectively during 2002-03 and 0.85, 0.25, 0.75 and 0.55, respectively during 2003-04.

4.2.5.3.1 Root.
Effect of kharif treatments.

The kharif treatments did not significantly affect the concentration of K
in root during both the years.
Effect of rabi treatments.

The rabi treatments did not significantly affect the concentration of K
in root during both the years.
Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years.

4.2.5.3.2 Stalk.
Effect of kharif treatments.

The kharif treatments did not significantly affect the concentration of K
in stalk during both the years.
Effect of rabi treatments.

The rabi treatments did not significantly affect the concentration of K
in stalk during both the years.
Interaction.

The interaction effects between kharif and rabi treatments were found
to be non-significant during both the years.
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Table 71. Mean concentration of potassium (%) in isabgol root, stalk, leaves and
seed as influenced by different treatments during 2002-03 and 2003-04.

Potassium (%)
Treatment Root . Stk Leaves Seed
0203 | 0304 | 0203 | 03-04 | 0203 | 0304 | 0203 | 0304

MAIN PLOT o N )

50% RDF (100% IR 082 = 0.8} 0.23 0.22 0.73 0.72 0.53 0.52
50% RDF (S0:50% N [F:FYM) 0.83 082 | 024 0.22 0.74 0.73 0.54 0.53
75% RDF (100% [F) 0.82 0.82 0.25 023 | 075 0.74 0.53 0.53
75% RDF (50:50% N IF:FYM) 0.85 0.84 0.24 0.24 0.74 0.75 0.55 0.54
100% RDF (100% [F) 086 | 086 0.25 0.25 0.75 0.76 0.55 0.55
10076 RDF (50:50% N IF:FYM) 0.87 0.88 0.23 0.24 0.76 0.76 0.56 0.56
125% RDF (1007% IF) YY) 0.88 028 = 028 0.78 0.78 0.56 0.57
125% RDF (50:50% N IF:1FYM) 0.90 0.89 0.28 0.29 0.79 0.79 0.57 0.58
S.E. + 001 = 004 0.02 0.03 0.03 0.04 0.02 0.02
CD. at 5% N.S. NS. | NS N.S. N.S. N.S. N.S. NS,
SUB PLOT

75% RDF (100% IF) 0.84 0.83 0.23 0.22 0.75 0.75 0.54 0.54
1007RDF (10094 IF) 0.86 0.86 0.27 0.27 0.76 0.76 0.55 0.56
SE. 0.01 0.01 0.02 0.03 0.01 0.01 0.02 0.02
C.D. at 5% N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Interaction N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Mean 0.85 0.85 0.25 0.25 0.76 0.75 0.55 0.55

4.2.5.3.3 Leaves.
Effect of kharif treatments,

The Kkharif treatments did not significantly affect the concentration of K
in leaves during both the vears.
Effect of rabi treatments.

The rabi treatments did not significantly affect the concentration of K
in leaves during both the years.
Interaction.

The interaction effects between kharif and rabi treatments were found
to be non-significant during both the years.

4.2.5.3.4 Seed.
Effect of kharif treatments.

The kharif treatiments did not significantly affect the concentration of K
in seed during both the years.
Effect of rabi treatments.

The rabi treatments did not significantly affect the concentration of K
in seed during both the years.
Interaction.

The interaction effects between Kharif and rabi treatments were found

to be non-significant during both the years.
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The data regarding uptake of N in plant at harvest of isabgol as
influenced by different treatinents are presented in Table 72. The mean uptake of N in

root, stalk, leaves, seed and total uptake was 1.55, 19.23, 4.74, 19.58 and 45.09 kg ha'!,
respectively during 2002-03 and 1.55, 19.34, 4.77, 19.57 and 45.23 kg ha'!, respectively

during 2003-04.

Table 72. Mean uptake of nitrogen (kg ha-1) in isabgol root, stalk, leaves, seed
and total uptake as influenced by different treatments during
2002-03 and 2003-04.

Nitrogen (kg ha-l)
Treatment Root Stalk | Leaves | Seed Total
02- [ 03 | 02 | 03 ‘I 02 | 03 | o2 03- 02- 03-
03 04| 03 | 04 , 03| 04 | 03 o4 03 04

MAIN PLOT

50%% RDF (100% IR 147 | 145 | 1817 | 1802 | 450 | 460 | 1892 | 1870 | 43.06 | 42.77
50%% RDFE (50:50% N [F:FYM) i52| 149 1856 | 1841 | 455 | 451 | 19.04 | 1882 | 4367 | 43.23
75% RDF (100% TF) 153 | 1.50 | 1871 ¢ 1869 | 466 | 452 1921 | 1899 | 44.11 | 43.70
75% RDF (50:50% N IF:FYM) 154 | 152 | 1925 | 1892 470 | 464 | 1941 | 1934 | 4490 | 44.42
100% RDF {1007% [F) 1551 1.58 | 19.11 | 1948 | 479 | 487 | 2005 | 20.11 | 4550 | 46.04
100% RDF (S0:50% NIF:-FYM) | 1.57 | 1.61 | 1945 | 19.84 | 478 | 486 | 19.80 | 1997 | 4560 | 46.28
125% RDF (100% [F) 161 | 1.63 ] 20.15 | 2052 | 492 | 501 | 1998 | 2020 | 4666 | 47.36
125% RDF (50:50% NIF:FYM) | 161 | 1.64 | 2041 | 2084 | 498 | 5.11 | 2021 | 2046 | 4721 | 48.05
SE. & 006|007 120 | 1.19 | 0141 017 | 065 | 072 | 141 | 1.77
CD. at 5% NS | NS | NS | NS | NS ! NS | NS | NS | NS | Ns.
SUB PLOT

75% RDE (100% 1F) 140 | 145 1866 | 1875 | 4.52 | 453 | 18590 | 1874 | 43.16 | 4346
100%6RDF (100% IR 164 | 160 | 2044 | 2077 | 5.15 | 5.13 | 2061 | 2040 | 48.24 | 47.90
SE. + 002] 003| 031 048 00| 009| 028 | 029 | 052 | 081
C.D, at 5% 006! 009| 153 1 144 [ 027|027 084 ' 087 | 156 | 243
Interaction NS | NS | NS | NS | NS ! NS | NS | NS | NS. | NS
Mean - 1.55 | 1.55 | 1923 | 19.34 | 4.74 | 4.77 | 1958 | 1957 | 4500 | 4523

4.2.6.1 Root.

Effect of kharif treatments.

The kharif treattments did not significantly affect the uptake of N n
root during both the years.

Effect of rabi treatments.

The rabi treatments significantly affected thc uptake of N in root

during both the years.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest N uptake {1.64 and 1.60 kg ha'! during 2002-03 and 2003-04, respectively).

It was found to bc significantly supecrior to -an application of 75% RDF (100%

inorganic fertilizer) dunng both the years.
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Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years.

4.2.6.2 Stalk.
Effect of kharif treatments.

The kharif treatments did not significantly affect the uptake of N in
stalk during both the years.
Effect of rabi treatments.

The rabi treatments significantly affected the uptake of N in stalk
during both the years.

An application of 100% RDE (100% inorganic fertilizer) recorded the
highest N uptake (20.44 and 20.77 kg ha‘! during 2002-03 and 2003-04,
respectively). It was found to be significantly superior to an application of 75% RDF
(100% inorganic fertilizer) during both the years.
Interaction,

The intcraction effects between kharif and rabi treatments were found

to be non-significant during both the years.

4.2.6.3 Leaves.
Effect of kharif treatments.

The kharif treatments did not significantly affect the uptake of N in
leaves during both the years.
Effect of rabi treatments.

The rabi treatments significantly affected the uptake of N in leaves
during both the years.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest N uptake (5.15 and 5.13 kg ha! during 2002-03 and 2003-04, respectively).
It was found to be significantly supcrior to an application of 75% RDF (100%
inorganic fertilizer) during both the years.

Interaction.
The interaction effects between Kkharifl and rabi treatments were found

to be non-significant during both the yvears.

4.2.6.4 Seed.
Effect of kharif treatments.

The kharif treatments did not significantly affect the uptake of N in
seed during both the years. i
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Effect of rabi treatments.

The rabi treatments significantly affected the uptake of N in sced
during both the years.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest N uptake (20.61and 20.40 kg ha' during 2002-03 and 2003-04, respectively).
It was found to be significantly superior to an application of 75% RDF (100%
inorganic fertlizer) during both the years.

Interaction.

The interaction effects between Kkharif and rabi treatments were found
to be non-significant during both the years.
4.2.6.5 Total N uptake.

Effect of kharif treatments.

The kharif treatments did not significantly affect the total uptake of N
during both the vears.
Effect of rabi treatments.

The rabi treatments significantly affected the total uptake of N during
both the years.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest total uptake of N (48.24 and 47.90 kg ha'! during 2002-03 and 2003-04,
respectively}). It was found to be significantly superior to an application of 75% RDF
(100% inorganic fertilizer) during both thc years.

Interaction.
The mtcraction effects between kharif and rabi treattments were found

to be non-significant during both the years.

4.2.7 Uptake of phosphorus in plant at harvest.

The data regarding uptake of PP in plant at harvest of isabgol as influenced
by different treatments are presented in Table 73. The mean uptake of P in root, stalk,
leaves, seed and total uptake was 0.52, 10.26, 2.36, 8.57 and 21.70 kg hal, respectively
during 2002-03 and 0.51, 10.36, 2.39, 8.55 and 21.80 kg ha!, respectively during 2003-04.
4.2.7.1 Root.

Effect of kharif treatments.

The kharif treatments did not significantly affect the uptake of P in
root during both the years.
Effect of rabi treatments.

The rabi treatments significantly affected the uptake of P in root during
both the years.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest P uptake (0.53 and 0.54 kg ha'! during 2002-03 and 2003-04, respectively).
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It was found to be significantly superior to an application of 75% RDF (100%

inorganic fertilizer) during both the years.
Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the ycars.

Table 73. Mean uptake of phosphorus (kg hal) in isabgol root, stalk, leaves, seed and
total uptake as influenced by different treattments during 2002-03 and 2003-04.

Phosphorus (kg ha-)
Treatment Root | Stalk | leaves | Seed |  Total
02- | 03 “ 02- ‘ 03- | 02- | 03 | 02- | 03 | o2 03
- o 03 04| 03 | 04 1 03| 04| 03| 04| 03 | 04
MAIN PLOT
50% RDF {100¢% 1F) 047 | 045 | 048 036 217 218 ' 812 798 | 2024 | 2017
50% RDF SO:507% NIFFYM) | 049 | 047 | 976 . 9.84 | 223 | 224 | 825 | 8.11 | 2073 | 20.66 |
75% RDF (100% IF) 048 | 046 | 992 1 983 | 231 | 234 | 828 | 822 | 2099 | 2085 |
75% RDF (30:30% N II:FYM) 051" 050 | 1036 | 1028 | 237 | 237 | 844 | 838 | 2168 | 2153 ]
100% RDF (100% 119 052 ] 0511 1031 | 1041 | 235 ' 237 | 869 | 868 | 21.87 | 2197 |
100% RDF (S0:5(°% N IFFYM) | 0.54 | 054 © 1065 | 10.77 ' 2,39 ‘ 245 | 881 | 880 | 22239 | 2256
125% RDF (100% IF) 055 | 057 | 1068 1096 | 250 256 | 893  9.03 | 2266 | 23.12
125% RDF (50:50% NIFFYM) | 036 | 059 | 1090 1121 254 | 261 | 905 9.16 | 2305 | 2357
SE. + 004/ 005 | 048 036 , 013 015 032 040 | 098 | 1.19
CD. at 5% N.S. ‘ NS, | NS NS | NS | NS NS NS | NS | NS
SUB PLOT | ; | |
75% RDF (100% 1F) 049 1 048 | 988 | 902 | 226 | 229 822, 820 | 2004 | 2080 |
100%RDF (100% IF) 053 054 1038 | 1068 | 244 | 248 | 883 | 880 | 2238 | 2058
SE. + 001 001 016 | 016 ' 002|003 016 0.15| 014  0.14
CD.at 5% 003|003 | 048 | 048 006 009 | 048 | 045 | 042 | 042
Interaction NS | NS.| NS | NS | NS | NS | NS | NS | NS | NS
Mean — Jos2]os1] 1026 1036 236 [ 2@:78_57 8355 | 21.70 | 21.80

4.2.7.2 Stalk,
Effect of kharif treatments.

The kharif treatments did not significantly affect the uptake of P in
stalk during both the years.
Effect of rabi treatments.

The rabi treatments significantly affected the uptake of P in stalk
during both the vears.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest P uptake (10.58 and 10.68 kg ha'! during 2002-03 and 2003-04,
respectively). It was found to be significantly superior to an application of 75% RDF
(100% inorganic fertilizer) during both the years. -
Interaction.

The interaction effects between kharif and rabi treatinents were found

to be non-significant during both the vears.
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4.2.7.3 Leaves.

Effect of kharif treatments.

The kharif treatments did not significantly affect the uptake of P in
leaves during both the years.
Effect of rabi treatments.

The rabi treatments significantly affected the uptake of P in leaves
during both the years.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest P uptake (2.44 and 2.48 kg ha'! during 2002-03 and 2003-04, respectively).
It was found to be significantly superior to an application of 75% RDF {100%
inorganic fertilizer) during both the years.

Interaction.

The intcraction effects between kharf and rabi trcatments were found

to be non-signilicant during both the years.

4.2.7.4 Seed.
Effect of kharif treatments.

The kharif treatments did not significantly affect the uptake of P in
seed during both the ycars.
Effect of rabi treatments.

The rabi treatments significantly affected the uptake of P in seed
during both the yvears.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest P uptake (8.83 and 8.89 kg ha'! during 2002-03 and 2003-04, respectively).
It was found to be significantly superior to an application of 75% RDF (100%
inorganic fertilizer) during both the years.

Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-signiflicant during both the years.

4.2.7.5 Total P uptake.
Effect of kharif treatments.

The kharif treatments did not significantly affect the total uptake of P
during both the years.
Effect of rabi treatments.

The rabi treatments significantly affected the total uptake of P during
both the years. )

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest total uptake of P (22.38 and 22.58 kg ha ! during 2002-03 and 2003-04,
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respectively}. It was found to be significantly superior to an application of 75% RDF

{100% inorganic fertilizer) during both the years.

Interaction.

The 1nteraction effects between kharif and rabi treatments were found

to be non-significant during both the years.

4.2.8 Uptake of potassium in plant at harvest.

The data regarding uptake of K in plant at harvest of isabgol as

influenced by diffcrent treatiments are presented in Table 74. The mean uptake of K

in root, stalk, leaves, sced and total uptake was 1.20, 4.15, 2.46, 4.36 and 12.16 kg ha'!,
respectively during 2002-03 and 1.20, 4.10, 2.46, 4.36 and 12.11 kg ha'!, respectively

during 2003-04.

Table74. Mean uptake of potassium (kg hal) in isabgol root, stalk, leaves, seed and total
uptake as influenced by different treatments during 200203 and 2003-04.

Potassium (kg hal)
Treatment Root Stalk Leaves . Seed Total
02- [ 03 [ 02 [ 03 [ 02| 03 | 02 | 03 | 02 03-
MAIN PLOT 3
507% RDF (100% 1) 110 | 1.08 ' 363 | 345 | 226 | 221 | 406 - 395 | 11.05 | 1069
S50% RDF (50:50% N 1F:17Y M) 1.13 ~ 110 384 | 349 ;232 | 227 | 416 | 406 | 11.45 | 1092
| 75% RDF (100% ) CL13] 112 407 1371 241 [ 234 414 | 411 1175 | 1128
75% RDF (50:50% N IF:FYM) 1.18 " 1.16 | 395 392 240! 240 434 | 423 1187 ] 11.71
100% RDF (100% IF) 1.20 { 122 | 416 | 420 | 245 250 | 443 446 1224 | 12.38
100% RDF (50:50% N IF17YM) 124 128 ' 380 | 410 | 252 255 | 452, 436 1217 | 1249
125% RDF (100% IF) 128 | 129 482 487 263 \ 266 | 455 | 468 | 1328 | 1350
125% RDF (50:50% N [I7:FYM) 131 | 132 | 484 | 508 | 268 | 271 | 465 | 479 | 1348 | 1390
SE + 0.08 | 0.09 | 041 | 0.55| 015 | 0.17 | 021 | 028 | 0.85 | 1.09
C.D.at 5% NS | NS | NS | NS | NS . NS | NS | NS. | NS | NS
SUB PLOT | .
75% RDF (1008% IF) 116 | 1141 378 | 365 | 238 ! 233 | 416 412 | 1149 | 11.31
1O0%RDF (100% LF) 124 | 126 | 455 | 476 | 253 | 258 | 452 | 456 | 12.84 | 12.90
SE + 0.02 | 0.02 | 0.16 | 0.18 | 0.04 . 001 007 | 007 | 0.11 | 023
CD. at 5% 0.06 | 0.06 | 048 | 0.54 L0121 012 021 021 | 033 ! 070
Interaction NS. | NS. | NS, NS l NS. | NS, NS. | NS | NS | NS
| Mean 120 | 120 | 415 | 410 | 246 | 246 | 4.36 | 436 | 1216 | 12.11

4.2.8.1 Root.

Effect of kharif treatments.

The kharif treatments did not significanty affect the uptake of K in

root during both the yecars.
Effect of rabi treatments.

The rabi treatments significantly affected the uptake of K m root

during both the vears.
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An application of 100% RDF (100% inorganic fertilizer) recorded the

highest K uptake (1.24 and 1.26 kg ha! during 2002-03 and 2003-04, respectively).
It was found to be significantly superior to an application of 75% RDF (100%
inorganic fertilizer) during both the years.
Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the vears.

4.2.8.2 Stalk.
Effect of kharif treatments.

The kharil treatments did not significantly affcct the uptake of K in
stalk during both the vears.
Effect of rabi treatments.

The rabi treatments significantly affected the uptake of K in stalk
during both the vears.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest K uptake (4.55 and 4.76 kg ha! during 2002-03 and 2003-04, respectively).
It was found to be significantly supcrior to an application of 75% RDF (100%
inorganic fertilizer) during both the years.

Interaction.
The intcraction effects between kharif and rabi treatments were found

to be non-significant during both the vears.

4.2.8.3 Leaves.
Effect of kharif treatments.

The kharif treatments did not significantly affect the uptake of K in
leaves during both the years.
Effect of rabi treatments.

The rabi treatments significantly affected the uptake of K in leaves
during both the years.

An application of 100% RDF (100% Inorganic fertilizer) recorded the
highest K uptake {2.53 and 2.58 kg ha! during 2002-03 and 2003-04, respectively).
It was found to be significantly superior to an application of 75% RDF (100%
inorganic fertilizer) during both the years.

Interaction.
The interaction cffects between kharif and rabi treatments were found

to be non-significant during both the years.
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4.2.8.4 Seed.

Effect of kharif treatments.

The khanf treatments did not significantly affect the uptake of K in
seed during both the years.
Effect of rabi treatments.

The rabi treatments significantly affected the uptake of K in seed
during both the years.

An application of 100% RDF (100% inorganic fertilizer) rccorded the
highest K uptake {4.52 and 4.56 kg ha-! during 2002-03 and 2003-04, respectively).
It was found to be significantly superior to an application of 75% RDF (100%
inorganic fertilizer) during both the years.

Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years.

4.2.8.5 Total K uptake.
Effect of kharif treatments.

The khanf( treatments did not significantly affect the total uptake of K
during both the vears.
Effect of rabi treatments.

The rabi treatments significantly affected the total uptake of K during
both the yvears.

An application of 100% RDF (100% inorganic fertilizer) rccorded the
highest total uptake of K (12.84 and 12.90 kg ha! during 2002-03 and 2003-04,
respectively). It was found to be significantly superior to an application of 75% RDF
(100% inorganic fertilizer) during both the years.
Interaction.

The intcraction effects between kharif and rabi treatments were found

to be non-significant during both the years.

4.2.9 Quality studies.
4.2.9.1 Protein studies.

The data regarding protein content in sced at harvest of isabgol as
influenced by different treatments arc presented in Table 75. The mean protein
contentl i seed was 15.42 and 15.40 % during 2002-03 and 2003-04, respectively.
Effect of kharif treatments.

The khanf treatments did not significantly affect the protein content of
seed during both the years,
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Effect of rabi treatments.

The rabi treatments did not significantly affect the protcin content of
sced during both the vears,
Interaction.

The interaction cffects between kharif and rabi treatments were found

to be non-significant during both the VCArs.

Table 75. Mean protein content (%), husk percentage and swelling factor (ccgl) of isabgol
seed as influenced by different treatments during 2002-03 and 2003-04.

I Y ' - -
Protein Husk . Swelling factor
Treatment content 1
) -_ B (0/0) mmntage ‘cc g )
P ... 0203 | 0304 0203 | 0304 0203 | G304
MAIN PLOT ‘ !
50% RDF (100% IF) 1544 1538 24.33 25.50 12.17 12.07
50% RDF (50:50% N IF:FYM) 1544 © 1538 | 2483 | 2433 | 1268 | 1282
75% RIDF (100% 11) 1538 1531 . 2533 | 2617 | 1325 | 1275
| 75% RDI (50:50% N [7:FYM) 1538 | 1544 2476 | 2467 12.83 13.55
| 1007% RDF (100% I 1556 | 1550 | 2517 ‘ 2533 | 1340 | 1208
100% RDF (50:50% N IRFYM) | 15,31 15.3] 2533 | 2583 | 1347 | 13.12
125% RDF (100% 11) 1538 1538 | wse7 ¢ 2450 0 1327 | 1375 |
125% RDF (S0:50% N IRFYM) | 1550 1550 |, 2617 | 2667 1335 | 1313
SE + 0.33 0.32 0.68 064 | 047 0.60
| CD.at 5% N.S, N.S. NS | NS NS, N.S.
| SUB PLOT | | |
75% RIDK (100% 11 1520 | 1519 2496 | 2504 12.83 | 1282
LOOYRDF (100% 11) 1565 | 1558 | 2546 | 02571 1327 | 1322
S.E. + 016 | 017 | 038 | 039 | 023 0.15
C.D. at 5% NS. | NS NS. | NS NS NS.
Interaction NS. NS. NS. | NS | NS NS.
| Mean [ i349 1540 | 2520 | 2538 1305 13.02 |

4.2.9.2 Husk percentage.

The data on husk percentage of seed at harvest of tsabgol as
influenced by different treatments arc presented in Table 75. The mean husk
percentage of seed was 25.20 and 25.38 during 2002-03 and 2003-04, respectively.
Effect of kharif treatments.

The kharif treatrnents did not significantly affcct the husk percentage
of seed during both the years.

Effect of rabi treatments.

The rabi treatments did not significantly affcct the husk percentage of

sced during both the years.
Interaction.
The interaction effects between kharif and rabi treaunents were found

to be non-significant during both the years.
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4.2.9.3 Swelling factor.

The data pertaining to swelling factor of seed at harvest of isabgol as
influenced by different treatments are presented in Table 75. The mean swelling
factor of seed was 13.05 and 13.02 cc g'! during 2002-03 and 2003-04, rcspectively.
Effect of kharif treatments.

The kharif treatments did not significantly affect the swelling factor of
sced during both the years.

Effect of rabi treatments.

The rabi treatments did not significantly affect the swelling factor of

seed during both the years.
Interaction.,
The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years.

4.2.10 Soil status after harvest.
Data pertaining (o physical and chemical properties of soil after

harvest of isabgol crop are presented.

4.2.10.1 Physical properties of soil.
The data regarding pH, electrical conductivity and bulk density of soil

after harvest of isabgol as influenced by diffcrent treatments arc presented in Table 76.

4.2.10.1.1 pH.

The mean pH of soil after harvest of isabgol was 8.11 during both the
years. The data was not statistically analyzed and the inferences are based on mean
values only.

Effect of kharif treatments.

An application of 125% RDF {100% inorganic fertilizer) and 100% RDF
(100% inorganic fertilizer) recorded the highest pH (8.12) during both the years.
Effect of rabi treatments.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest pH (8.12) of soil during 2002-03 while, during 2003-04 both the treatments
had a similar pH (8.11).

4.2.10.1.2 Electrical conductivity.
The mean electrical conductivity of soil after harvest of isabgol was 0.13 dS
m-! during both the years. The data was not statistically analyzed and the inferences are

based on mean values only.
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Effect of kharif treatments.

During 2002-03 there was no change in the E.C. due to the different
treatments while, during 2003-04 an application of 125% RDF (50% N through urea and
50% N through FYM} and 125% RDF (100% tnorganic fertilizer) recorded the highest
E.C. (0.14 dS m"!) while, rest of the treatments recorded a similar E.C. of 0.13 dS m ..

Effect of rabi treatments.

There was no change in the E.C. due to the sub plots during both the years.

4.2.10.1.3 Bulk density.

The mean bulk density of soil after harvest of senna was 1.32 gee:-t
during both the years. The data was not statusucally analyzed and the inferences arc
based on mean values only.

Effect of kharif treatments.

There was not much variation in bulk density due to the various
treatiments tred.

Effect of rabi treatments.

There was not much variation in bulk density due to the various
treatments tried.

4.2.10.2 Chemical properties of soil.

The data regarding organic carbon, total nitrogen and C:N ratio of soil
after harvest of isabgol as influenced by different treatments are presented in Table 77,
The data regarding available nitrogen, available phosphorus and available potassium
are presented in Table 78, 79 and 80, respectively.

4.2.10.2.1 Organic carbon.

The mean organic carbon of soil after harvest of isabgol was 0.512%
during both the years. There was no change fromn the initial value of organic carbon
of the respective years during both the yecars.

The data was not statistically analvzed and thc inferences are based
on mean values only.

Effect of kharif treatments.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest organic carbon (0.515 and 0.518%) during both thc years.
Effect of rabi treatments.

An application of 100% RDF (100% inorganic fertilizer) and 75% RDF
(100% inorganic fertilizer) recorded a similar valuc (0.512%) of organic carbon
during 2002-03 while, during 2003-04 an application of 100% RDF (100% inorganic
fertilizer) recorded the highest organic carbon (0.512%).
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4.2.10.2.2 Total nitrogen.

The mean total nitrogen of soil after harvest of isabgol was 0.0459 and
0.0460% during 2002-03 and 2003-04, respectively. There was no change from the
initial value of total nitrogen of the respective years during both the vyears.

The data was not statisticallv analyzed and the inferences are based
on mean values only.

Effect of kkharif treatments.
An application of 1259% RDF (50% N through urea and 50% N through

FYM) recorded the highest total nitrogen (0.0463 and 0.0466% during 2002-03 and
2003-04, respectively).

Effect of rabi treatments.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest (0.0460 and 0.0462% during 2002-03 and 2003-04, respectively).

4.2.10.2.3 C:N Ratio.

The mcan C:N Ratio of soil after harvest of isabgol was 11.16 and 11,12
during 2002-03 and 2003-04, respectvely.

The data was not statistically analvzed and the inferences are based
on mean values only.
Effect of kharif treatments.

An application of 75% RDF (100% inorganic fertilizer) recorded the highest
C:N Ratio (11.21) during 2002-03 while, during 2003-04 an application of 50% RDF
(50% N through urea and 50% N through FYM) recorded the highest C:N Ratio (11.17).
Effect of rabi treatments.

An application of 75% RDF (100% inorganic fertilizer) recorded the
highest C:N Ratio (11.16) during both the years.

4.2.10.2.4 Available nitrogen.

The mean available nitrogen of soil after harvest of isabgol was 205.13
and 200.88 kg ha! during 2002-03 and 2003-04, respectively. The mean change in
the available nitrogen from the initial value was -0.15 and -0.13 kg ha'! during
2002-03 and 2003-04, respcctivelv.

Effect of kharif treatments.

The kharnf treatments significantly affected the awvailable nitrogen of
soil during both the years,

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest available nitrogen (221.85 and 234.77 kg ha'! during 2002-03
and 2003-04, respectively). It was found to be at par with an application of 125%
RDF (100% inorganic fertilizer) and significantly superior to rest of the trecatments
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An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest positive change in available nitrogen (+1.74 and +2.12 kg ha-!
during 2002-03 and 2003-04, respectively). An application of 75% RDF
(100% inorganic fertilizer) recorded the highest negative change in available nitrogen
(-1.80 kg ha!} during 2002-03 while, during 2003-04 an application of 50% RDF
(100% inorganic fertilizer) recorded thce highest negative change in available

nitrogen (-1.79 kg ha 1).

Table 78. Balance sheet of mean available nitrogen (kg ha-1) of soil after harvest of
isabgol as influenced by different treatments during 2002-03 and 2003-04.

[

F Initial soil Nitrogen Total soil N”Eosggn Balan:; Omf
Treatment nitrogen added nitrogen after | soﬂg
02 03- [ 02- | 03 | o2 03- o2- 03- 02- o3
03 | 04 | 03 | 04 3 | 04 | 03 | o4 03 o4
MAIN PLOT
S0% RDF (100%; 19 18894 | 16828 | 4375 | 4375 | 23260 | 21203 | 18726 | 16649 | 168 | -17u
SO%RDESOSFANFYM) | 19190 | 17115 | 4375 | 4375 | 23566 | 21490 | 10008 | 17038 | oo | . 077
75% RDF (LOU% I 19987 | 18854 | 4375 | 4375 | 24362 | 23220 | 19807 | 18598 | -180 | 156
7O% ROF (SO507 NIRFYM) | 20124 | 19252 | 4375 | 4375 | 24499 | 23627 | 201.12 | 19178 | -012 | 074
100% RDF (10(P% IF) 21045 | 20063 | 4375 | 4375 | 25420 | 25338 | 20032 | 208234 | -1.13 | -129
100% RDF (SOSANIRFYM) | 21254 | 21745 | 4375 | 43.75 | 25629 | 26090 | 214.12 | 21848 | +158 | +1.33
125% RDF (1007 [F) 21702 | 22815 | 4375 | 4375 | 20087 | 27190 | 21829 | 22981 | «+1.17 | +166
1254 RDF BUSOANIRFYM) | 22011 | 23265 | 4375 | 4375 | 26385 | 27640 | 22185 | 23477 | +17a | +212
SE+ - - - - - - 1.25 3.12 - -
CD.at 5% - - - - - - 3.79 946 —~ -
SUB PLOT
75% RDF (100% IF) 20527 | 20101 | 37.80 | 37.50 | 24277 | 23851 | 20255 | 19751 | -272 | -350
100RDF (L00% [F) 20527 | 20101 | S000 | 5000 | 25527 | 25101 | 20678 | 20425 | +151 | +3724
SE + - - - - - - 0.51 102 - -
CD. at 5% - - - - - - 1.53 306 - -
Interaction - - - - . - N.S. NS, - ~
Mean 7 | 20527 | 20101 | 4375 | 4375 | 24003 29476 | 20513 | 20083 | -0.15 | -013 |

Effect of rabi treatments.

The rabi treatments significantly affected the available nitrogen of soil
during both the vears.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest available nitrogen (206.78 and 204.25 kg ha'! during 2002-03 and 2003-04,
respectively). It was found to be significantly superior to an application of 75% RDF
{100% inorganic fertilizer).

An application of 100% RDF (100% inorganic fertilizer) recorded a
positive change in available nitrogen (+1.51 and +3.24 kg ha'! during 2002-03 and
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2003-04, respectively). An application of 75% RDF (100% inorganic fertilizer)
recorded a negative change in available nitrogen (-2.72 and -3.50 kg ha! durmg 2002-03
and 2003-04, respectively).
Interaction.
The interaction effects between kharif and rabi treatments were found
to be non-significant during both the vears.

4.2.10.2.5 Available phosphorus.

The mean available phosphorus of soil after harvest of isabgol was
25.19 and 25.67 kg ha! during 2002-03 and 2003-04, respcctively. The mean
change in the available phosphorus from the initial valuc was +0.05 and +0.11 kg ha-!
during 2002-03 and 2003-04, respectively.

Table 79. Balance sheet of mean available phosphorus (kg ha!) of soil after harvest of
isabgol as influenced by different treatments during 2002-03 and 2003-04.

Initial soil W Phosphorus | Totalsoll | [ posphorus Balance of
Treatment phosphorus added phosphorus in soil phosphorus
il S afterharvest | ~ insol
02 | 03 | 02 ] 03 02 [ 03 | 02 03 02 { 03

MAIN PLOT
50% RDF (100% IF) 2383 | 2082 | 2188 | 2188 | 4571 | 4270 | 2166 | 1965 | -2.17 -117
S50%RDF (SUSC% NIFFYM) | 2450 | 2287 | 21838 | 2188 | 4638 | 4475 | 2307 | 2184 | -143 -1.03
75% RDF (100% IF) 2406 | 2312 | 2183 | 21.88 | 4594 | 4500 | 2360 | 2227 | -046 -085
75%ROF (S0.50% NIRFYM) | 2511 | 2504 | 2188 | 2188 | 4690 | 4692 | 2562 | 2524 | +051 +020
100% RDF (100% [F) 2575 | 2727 | 2188 | 2188 | 4763 | 4915 | 2639 | 2775 | +oe4 +0.48
100% RDF (SOSMGNIFFYM) | 2596 | 2858 | 2188 | 2188 | 4784 | 5046 | 2703 | 2000 | +107 +042
125% RDF (1007 1) 2582 | 2783 | 2188 | 2188 | 4770 | 4971 | 2674 | 2904 | 092 +121
125% ROF SO50% NIFFYM) | 26,12 | 2000 | 2188 | 2188 | 4800 | 5088 | 2744 | 3061 | +132 +1.61
SE & - - - - - - 060 | o84 - -
CD. at 5% - -~ - - - - 182 | 255 - -
SUB PLOT
75% RDF (1007 IF) 2527 | 2557 | 1875 | 1875 | 4402 | 4402 | 2465 | 2544 | -062 -0.13
100%RDF (100% 1) 2527 | 2557 | 2500 | 2500 | 5027 | 5057 | 2589 | 25901 | +062 +0.34
SE - - - - - - 008 | 008 - -
CD. at 5% - - - - ~ - 024 | o024 - -
Interaction - - - - -~ -~ NS | NS - -
Mean 2514 | 2557 | 2188 | 21.88 | 47.02 | 4745 | 2519 | 2567 | 005 | 011

Effect of kharif treatments,

The kharil treatments significantly affected the available phosphorus
ol soil during both the years.

An applicaton of 125% RDF {S0% N through urea and 50% N through FYM)
recorded the highest available phosphorus (27.44 and 30.61 kg ha'! during 2002-03
and 2003-04, respectively). It was found to be at par with an application of 125%
RDE {100% inoreanic fertilizer). 100% RDF (50% N throueh urea and 50% N
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through FYM), 100% RDF {100% inorganic fertilizer) and 75% RDF (50% N through

urea and 50% N through FYM) during 2002-03 while, during 2003-04 it was at par
with an application of 125% RDF (100% inorganic fertilizer) and 100% RDF {50% N
through urea and 50% N through FYM)] and significantly superior to rest of the
treatments during both the vears.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest positive change in available phosphorus (+1.32 and +1.61 kg
ha-! during 2002-03 and 2003-04, respeclively).

An application of 50% RDF (100% inorganic fertilizer) recorded the
highest negative change in available phosphorus (-2.17 and -1.17 kg ha! during 2002-03
and 2003-04, respectively).

Effect of rabi treatments.

The rabi treatments significantly affected the available phosphorus of
soll during both the years.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest available phosphorus (25.89 and 25.91 kg ha'® during 2002-03 and
2003-04, respectively). It was found to be significantly superior to an application of
75% RDF (100% inorganic fertilizer).

An application of 100% RDF (100% inorganic fertilizer) recorded a
positive change in available phosphorus (+0.62 and +0.34 kg ha'! during 2002-03
and 2003-04, respectively}. An application of 75% RDF {100% inorganic fertlizer)
recorded a negative change in available phosphorus (-0.62 and -0.13 kg ha' during
2002-03 and 2003-04, respectively) during both the years.

Interaction.

The interaction effects between kharif and rabi treatments were found
to be non-significant during both the years.
4.2.10.2.6 Available potassium.

The mean available potassium of soil after harvest of isabgol was
466.21 and 456.82 kg ha'! during 2002-03 and 2003-04, respectively. The mean
change in the available potassium from the initial value was -8.75 and -7.60 kg ha-i
during 2002-03 and 2003-04, respectively.

Effect of kharif treatments.

The kharif treatments significanty affected the available potassium of
s0i1l during both the years.

An application of 125% RDF {50% N through urea and 50% N through FYM)
recorded the highest available potassium {482.80 and 488.33 kg ha'! during 2002-03
and 2003-04, respectively). It was found to be at par with an application of 100%
RDF (50% N through urea and 50% N through FYM), 75% RDF (50% N through
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during 2002-03 while, during 2003-04 it was at par with an application of 100%

RDF (50% N through urca and 50% N through FYM)}, 75% RDF (50% N through
urea and 50% N through FYM) and significantly superior to rest of the treatments
during both the years. '

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded thc highest negative change in available potlassium (-13.25 and -10.30
kg ha! during 2002-03 and 2003-04, respectively).

Table 80. Balance sheet of mean available potassium (kg ha1) of soil after harvest of
isabgol as influenced by different treatments during 2002-03 and 2003-04.

Initial sofl | Potassium | Total soil Potassinm Balance of
. . in soil potassitum in
Treatment potassiiun added potassinm after harvest soil
02- 03- 02 | 03 02- 03- o2~ 03- 02~ 03-
03 o4 03 | 04 03 04 o3 04 03 04

MAIN PLOT
S0% RDF (100% IF) 46452 | 44523 | — - 46452 | 49523 | 45735 | 43763 | -7.17 - 7.60
50% RDF (BSOSO NIFRFYM) | 48370 | 48267 - - 4R3I 70 | 48267 | 47764 | 47766 | -606 -501
7% RDF {1007% [1) 46324 | 44281 - - 46324 | 44281 | 45651 | 43648 | -673 -6.33
7S RDF (SOS0VNIFYM) | 48528 | 49004 - - 48528 | 49004 | 47935 | 48339 | -593 -465
100% RDF (100746 19 45965 | 434.38 - - 45965 | 434.38 | 451.18 | 426506 -847 -7.82
100% RDF B0:50% NIFFYM) | 49036 | 496.11 - - 49036 | 496.11 | 47966 | 48643 | -1070 -968
125V RDF (10046 IF) 45692 | 42552 - - 45692 | 42552 | 445201 41610 | -11.72 -9.42
125% RDF(QO:S0% NIFFYM) | 49605 | 49863 - - 40605 | 492063 | 48280 | 48833 | -1325 -10.30
SE + - - - - - - 1.71 215 - -
CD, at 5% - - — - - - 522 652 - —-
SUB PLOT
75% RDF (10006 1IF) 47497 | 46449 - - 47497 | 46449 | 46576 | 45520 -9.21 -929
F1OOVRDF (10004 [F} 47497 | 46449 — - 47497 | 46449 | 46578 | 45845 -9.19 -6.04
SE + - - - - — - 003 0.07 - —
CD. at 5% — — - - - - NS, 021 —- -
hteraction — — — — - - NS, N.S. - -
Mean 474497 | 46442 - - 47497 | 46442 | 46621 | 45682 -875 -7.00

Effect of rabi treatments.

The rabi treatments significantly affected the available potassium of
soil during both the years.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest available potassium (465.78 and 458.45 kg ha! during 2002-03 and 2003-04,
respectively). It was found to be at par with an application of 75% RDF (100%
inorganic fertilizer) during 2002-03 while, during 2003-04 1t was found to be
significantly superior to an application of 75% RDF (100% inorganic fertilizer).

An application of 75% RDF (100% inorganic fertilizer) recorded highest
negative change in available potassium (-9.21 and -9.29 kg ha'! during 2002-03 and
2003-04, respectively).
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Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the vears.

4.2.11 Economics.
The data regarding gross monetary rctums, cost of cultivation, net
monetary returns ha'! and Benefit:Cost Ratio of isabgol as influenced by different

reatments are prescented in Table 81.

4.2.11.1 Gross monetary returns.

The mean gross monetary returns were Rs. 28,822, 28,866 and 28,845
ha! during 2002-03, 2003-04 and on pooled mean basis, respectively.
Effect of kharif treatments.

The kharif treatments significantly affected the gross monetary returns ha!
during both the years and on pooled mean basis.

An application of 125% RDF (50% N through urea and 50% N through FYM)
recorded the highest gross monetary returns (Rs. 29,615, 29978 and 29,797 ha'!
during 2002-03, 2003-04 and on pooled mean basis, respectively). It was found to be at
par with rest of the treatments, except to an application of 50% RDF (100% mnorganic
fertilizer) during both the years and on pooled mcan basis.

Effect of rabi treatments.

The rabi treatments significantly affected the gross monetary returns
ha'! during both the years and on pooled mean basis.

An application of 100% RDF {100% inorganic fertilizer) recorded the
highest gross monetary retums (Rs. 29,559, 29,727 and 29,643 ha-! during 2002-03,
2003-04 and on pooled mean basis, respectively). It was found to be significantly
supcrior to an application of 75% RDF (100% inorganic fertilizer} during both the
years and on pooled mean basis.

Interaction.
The intcraction cffects between kharif and rabi treatrnents were found

to be non-significant during both the years and on pooled mcan basis.

4.2.11.2 Cost of cultivation.

The mean cost of cultivation was Rs. 17,732, 18,353 and 18,043 ha-!
during 2002-03, 2003-04 angd on pooled mean basis, respectively.
Effect of kharif treatments. .

The kharif treatments significantly affected the cost of cultivation ha-l

during both the yecars and on pooled mean basis.
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An application of 125% RDF (50% N through urea and 50% N through FYM)

recorded the highest cost of cultivation (Rs. 18,552, 19,232 and 18,892 ha! during
2002-03, 2003-04 and on pooled mean basis, respectively). It was found to be at par
with an application of 125% RDF (100% inorganic fertilizer) and significantly
superior to rest of the treatinents during both the years and on pooled mean basis.
Effect of rabi treatments.

The rabi wreatments significantly affected the cost of cultivation ha-!
during both the yvears and on pooled mean basis.

An application of 100% RDF (100% inorganic fertilizer) recorded the highest
cost of cultvation (Rs. 18,071, 18,722 and 18,397 ha'! during 2002-03, 2003-04
and on pooled mecan basis, respectively). It was found to be significantly superior to
an application of 75% RDF (100% inorganic fertilizer) during both the years.
Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years and on pooled mean basis.

4.2.11.3 Net monetary returns.

The mean net monetary returns were Rs. 11,090, 10,513 and 10,802 hal
during 2002-03, 2003-04 and on pooled mean basis, respectively.
Effect of kharif treatments.

The khari treatments did not significanty influence the net monetary
returns ha-! during both the years and on pooled mean basis.
Effect of rabi treatments.

The rabi treatments significantly affected the net monetary returns ha-l
during both the years and on pooled mean basis.

An applicaton of 100% RDF (100% inorganic fertilizer) recorded the
highest net monetary returns (Rs. 11,488, 11,005 and 11,247 ha'! during 2002-03
and 2003-04 and on pooled mecan basis, respectively). It was found to be
significantly superior to an application of 75% RDF (100% inorganic fertilizer) during
both the years and on pooled mean basis.
Interaction.

The interacton cffcets between kharif and rabi treatments were found

to be non-significant during both the vears and on pooled mean basis.

4.2.11.4 Benefit:Cost Ratio.
The mean Benefit:Cost Ratio was 1.63, 1.57 and 1.60 during 2002-03,

2003-04 and on pooled mcan basis, respectively.
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Effect of kharif treatments.

The kharif treatments did not significantly influence the Benefit:Cost
Ratio during both the years and on pooled mean basis.

Effect of rabi treatments.

The rabi treatments significantly affected the Benefit:Cost Ratio during
2002-03 and on pooled mean basis.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest Benefit:Cost Ratio (1.64, 1.59 and 1.62 during 2002-03, 2003-04 and on
pooled mean basis, respectively). It was found to be at par with an application of
75% RDF (100% inorganic fertilizer) during 2002-03 while, during 2003-04 and on
pooled mean basis it was found to be significantly superior to an application of 75%
RDF (100% inorganic fertilizer).

Interaction.
The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years and on pooled mecan basis.

4.2.12 Correlation.

Correlation study was carried out on some of the characters observed.

The data regarding the correlation study of isabgol are presented in Table 82 and 83.

4.2.12.1 Plant height plant-1.

Highly significant relation between number of productive tillers plantt,
total dry matter plant!, number of productive spikes plant-!, length of spike, girth of
spike, thousand seed weight and weight of seed plant:! during both the years, with
number of seeds spike! and number of seeds plant! during 2003-04 only.
Significant relation between number of seeds spike-1, weight of spike-! during 2002-03
while, during 2003-04 with weight of seeds spike! only. Non-significant relation
between number of sceds plant! during 2002-03.

4.2.12.2 Number of productive tillers plant-i.

Highly significant relation between total dry matter plant!, number of
productive spikes plant!, length of spike, girth of spike, thousand seed weight,
weight of seeds plant! during both the years while, during 2003-04 between
number of seeds spike'!, weight of sceds spike'! and number of seeds plantt.
Significant relation between number of seeds spike-!, weight of seeds spike-! during
2002-03 only. Non-significant relation between number of seeds plant! during
2002-03 only.



Table 82: Correlation study of isabgol during 2002-2003 (15t Year).
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l

No. of

Total

[ No. of Length Girth No. of Wt of No. of 1000 Wt . of
' L uﬁﬂmsdmtx Ve n;rgm P m" ductive of of seeds seeds seeds seed seeds
plant} plant’ plant? spike | spike spile? | spiler! | plants | Wweight plant?
Pant height
: 0980™ | 0991* | 0958 | 0984+ | 0943™ | 0820* | 0749* | 0651 | 0985% | 0997
No of 0976+ | ouss~ | 0977 0971~ | 0787~ | 0834 | 0349 | 0970~ | 0980~
e antt - 976 | 09 0; . | oz _ k ] . 7
Total dry Matter _ 0OSI* | 0087 | 0955~ | 0860* | 0736* | 0620 | 0980* | 0os8*
No. of productive o 7S A} * : Q3G ** 936G +
W alerinie B 0975 0.861 0797 0604 0521 | 0939 0936
Iﬂ!gth I3 e =g - =0 sk ack
of | 0939~ | 0875 0703 0598 ‘0.983 0587
Girth 0799 | 08#™ | 0511 | 0936% | 0978
of spike - ) ‘ - ‘
No. of seeds ~ ) Xk 'y ok
) _ 0165 0681 | 0862 0872™
Wt. of seeds S . s
X . 0375 | 0737 | 0754
No. of seeds 0701 0379
! plant? ~ | - _ X 37
1000-seed [
. _ 0978
weight
Wt of seeds
plant? -
Table 83: Correlation study of isabgol during 2003-2004 (2rd Year).
No. of Total No.of | Length | Garth No.of | Wtof | No.of 1000- | Wr.of
me “grgnr }:rodu:twen of of seeds seeds seeds seed seeds
plant?! plant:! plant! spike spiloe spilae? spike! plant? weight plant?
Flant he lg t 0o85* | 0885 | 0983* | 0991* | 0g821* | 0883 | 0802* | 0995™ | 0961™ | 098~
No of 0988* | 0952 | 0951+ ! 0839 | 0879 | o086 | 0974* | 0974 | 0981*
tillers plant! — : : : : : » ‘ . _
Total dry mmatter 0940~ | 0975~ | 0837 | 0g25~ | 0866~ | 0w~ | 0057* | 0976~
No. of productt 0983 | 0736 | 0810* | 0709° | 0976~ | 0929 | 0964
Length GRI7* | 0897= | 0801+ | 098 | 0951 | 0w
of spike
Girth 0738% | 0828* | 08M2* | 0929™ | 0882™
of spile
No. of seeds o 0857* | 0916™ | 0877* | 0905*
spikel
W ofseeds . 0796* | 0853 | 0851
No. of seeds _ 0952+ | 0083
plant! .
lw QLOR() **
weight _ _
Wt of seeds
plant? -
Note: *, **: Significant at 5% and 1% level respectively.
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4.2.12.3 Total dry matter plant-i. >

Highly significant relation between number of productive spikes plant-!,
length of spike, girth of spike, number of seeds spike'!, thousand sced weight,
weight of seeds plant-! during both the years, with weight of seeds spike-!, number of
sceds plant! during 2003-04 only. Significant rclation between weight of sceds

spike-! and non-significant relation between number of seeds plant-! during 2002-03.

4.2.12.4 Number of productive spikes plant-1.

Highly significant relation between length of spike, thousand secd
weight, weight of sceds plant’ during both the years, with girth of spike during
2002-03 while, during 2003-04 with number of seeds plant!. Significant relation
between number of seeds spike'! during both the years while, during 2003-04 with
girth of spike, weight of secds spike!. Non-significant rvelation between weight of

sceds spike !, number of seeds plant ! during 2002-03 only.

4.2.12.5 Length of spike.

Highly significant relation between number of secds spike !, thousand seccd,
weight of seeds plant! during both the years, between girth of spike during 2002-03
while, during 2003-04 between number of secds plant 1. Significant relation between
girth of spike, weight of seeds spike'! during 2003-04. Non-significant relation

between weight of sceds spike ! and number of seceds plant! during 2002-03.

4.2.12.6 Girth of spike.

Highly significant relation between thousand seed weight, wcight of
seeds plant! during both the years, betwecen weight of sceds spike-! 2002-03 only.
Significant relation between number of seeds spike!, weight of seeds spike-! during
both the years, between number of seeds plant! during 2003-04. Non-significant
relation between number of sceds plant! during 2002-03.

4.2.12.7 Number of seeds spike-!.

Highly significant relation between thousand sced weight and weight of
seed plant! during both the ycars, between weight of seeds spike !, number of sceds
plant-! during 2003-04. Significant relation betwcen weight of seeds spike't, number
of sceds plant'! during 2003-04 only. Non-significant rclation between weight of

seeds spike ! and number of seeds plant! during 2002-03 only.

4.2.12.8 Weight of seeds spike-1.
Highly significant between thousand seed weight during both the

years, between weight of sceds plant! during 2003-04. Significant relation between
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weight of seeds spike ! during 2002-03, with number of seeds plant! during 2003-04.
Non-significant relation between number of seeds plant-! during 2002-03.

4.2.12.9 Number of seeds plant-!.

Highly significant relation between thousand seced weight and weight of
seeds plant'! during 2003-04. Non-significant relation between the two characters
during 2002-03.

4.2.12.10 Thousand seed weight.
Highly significant relation between weight of seeds plant! during both
the years.

4.2.13 Regression.

Regression study was carried out on some of the characters observed.
The data regarding the regression study of tsabgol arc presented in Table 84, 85, 86,
87, 88 and 89.

4.2.13.1 Plant height plant-1,

Highly significant association with number of productive tillers plant!,
total dry matter plant!, number of productive spikes pilant!, length of spike,
number of seeds spike !, thousand sced weight, weight of seed plant! during both
the years, with girth of spike during 2002-03 only. Significant association with weight of
seeds spike! during 2002-03 with girth of spike, weight of seeds spike'! dunng 2003-04. Non-
significant association with number of seeds plant! during 2002-03.

4.2.13.2 Number of productive tillers plant-..

Highly significant association with total dry matter plant!, number of
productive spikes plant!, length of spike, girth of spike, thousand seed weight, weight of
seeds plant! during both the years, with number of seeds spike-!, weight of seeds
spike-!, number of seeds plant! during 2003-04 only. Significant association with number
of seeds spike! and weight of seeds spike:! during 2002-03 only. Non-significant
association with number of seeds plant! during 2002-03 only.

4.2.13.3 Total dry matter plant-1.

Highly significant association with number of productive spikes plant!,
length of spike, girth of spike, number of seceds spike, thousand sced weight and weight
of sced plant-! during both the years, with weight of seeds spike'! and number of seeds
plant-! during 2003-04 only. Significant association-with weight of seeds spike! during
2002-03 only. Non-significant association with number of seeds plant! during
2002-03 only.
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Table 84: Regression study (b co-efficient) of isabgol during 2002-2003 (1=t Year).

No. of

of Total [ Length Girth No. of Wt of No. of 1000- Wt. of
Fodl mmlm © n_gg;r qum‘]' © of of seods soods seeds seed seeds
! ! I plant! plant! spike | splke |  spike? spike plant: | weight plant!
Flant height
plant?! 0432 [R50 Rl (.80 + 0240 »= 0236~ ' 3.121* 0011+ 78213 0. 174+ Q. 183 *
No .of o -
I productive 1027 * 2198~ 0.560 Q551 0 G7O9 Qx> 148588 0.389 0Aa20
| _tillers plant? ! . _ l _ [ _
[ matber anﬂ l S 207 08 | 05147 | 70655, 0023* | 160TIT | 0374 | Od02
! No. of ‘ | 1
! productive } [OI6 3 Rl O.X09 ™ | EAIR | G008 60.709 Q101+ 0171 %
elespae | [ y _
Length ! I L, , -
’ or - ] L E | oo~ | 13173+ ! 0010 | 281291 | 0638 0736
3.1 : ﬁ — - — ‘ ‘ i —
of | - ’ - 0052 * ! 194833 * Q.001 1.3 [ I8 S e
No. of E ‘ ; l 0.00.2 | _21 19 70010 7(;() 3
3'5“‘31 ‘ 0 5 00 = 013
spiter - I S Ir L I ‘ ool lr; .
Wt ofseeds ‘ ;
spile’ | } | | 3167667 1 9.167* | 10000
No. ofseeds o _l_ . | | } 000 0.00 -
. 001 .001
pant? ) o 7! - ‘ !
1000-seed ! :
weight i | B ~ ! ___L - ) 1.0x14
Wt of seceds | I )
pant’ _ I _ I N R R SR

Table 85: Regression study (b co-efficient) of isabgol during 2003-2004 (24 Year).

No. of Total

] No. of Length | Girth No. of Wt of No. of 1000- Wt.of
P‘Od‘ml I m‘:.?trer qu of of seeds seeds seeds seed scexds
. plant? __plant? plant! spikx spike spike! | spike! | plant? f“_e’ght_ plant?
Plant height o . _ . - | _ o
plant! 0.350> 0387 08060« 0243 [ 0154* | 2651 | 0008 2510« | 0ao= 0157 >
No .of 0 - T T o S
i _ 108003 = 2367 Q572 | 070 = ‘ FAX Y 00240 | 232227 | Q425 QU
tillers plant? o B B o . o
malm"t‘“ d"yl - 2113~ | 0600 | 0400 | 7064 | o022 B.S?.(H? = | 03777 | 0306+
No. of ;
0273 | 0175 2751 | o008 ! 137107 0,163 D174 =
spikes plant! . _ __ ) R
Length 10973 . e " -
of - ~ 0626 o 0033 417128 0601 0643
Girth
of [ — 0047 * 15467 * Q001 * 1.126* 1042
No. of seeds o “—|' | o3 | 31416% D05 ** 0048 +* _
1 31 2] (O &
_____spile} [ k [
Wt of seeds ! , . } |
L . J i | ' ) 8144067 % | 13.133* | 13467+
No.ofseds | ‘ o 0 ‘ 7 i T o 0.001 ** [ 0002
plant? . [ ! ) ;
s || ] S Rt n
l weight . | ‘ ' 1.000
WA of seeds i ' i | N r
pant - | | | | -

Note: *, **: Significant at 5% and 1% level respectively.
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Table 86: Regression study (a co-efficient) of isabgol during 2002-2003 (1st Year).

No. of Total No.of | Length | Gith | No.of | weof | Noof | 1000 | Wr.of
pluldmmtue matt pwdﬂuch..a ' of of seeds ’ seeds seeds seed seeds
plant! plant?! plant! f spike | spike | spike' | spike! plant’ weEht | plant
1
Plant height
L -1.178 1408 3603 0.305 ‘ -0.345 X230 - (037 131.153 -0.6806 -0.662
No of productie - 2820 6803 1058 | 0276 | 390663 [ -001 | 400881 | -0150 | -0133
Total dry matter _ 0039 0425 | 21068 | 17675 | -0063 | -37311 | -0183 | -1235
No. of productive 0410 | o731 | 21213 | o0 | 16052 | -1087 | 1098
Epﬂm = Ik g - R - - o : — _
Length | ! !
- r 20561 23102 | -0035 | 141988 | -0861 | -0s77
__ ofspike . ) A
Girth | ’ S _
of r _ 70175 | 40850 | 1160825 | -2046 | -1815
No. of seeds o - S | I o
. ) o . 0033 | 352362 | 1209 | - 1263
Wt. of seeds ’ i
; ‘ ’ 820503 | o618 | o068
spike! _ R \ | , _.
No. of seeds ' | | ‘ 0442 0.50%%
£ i ¥ o
plane | ] A S S S S
1000-seed i | | | 0.085
B wedght N B L o _ o
pant! | _ o l

No.of | Tota No.of | I.ength | Gith | No.of | Wrof | No.of | 1000 | WR.of
m umdmh. © matter pro dn"': tive seeds seeds seeds seed seeds
plant! plant? pant? spﬂn: _spike! | spike? plart! weght | danc
Plant height | 3 | | i -
) -0119 | 2333 5291 0391 I 0.747 ‘ 2023 1 0001 | -186917 | -0357 | -0304
“ i o ’ l |
No .of productive f 2502 65058 021 | 0665 lses02 U o001 | -109063 | -0303 | 0212
_tlewsplant! | | = T ‘ -
I°m;ynﬂnw _ 0986 S0932 | S0190 | 17345 | -0057 | 75162 | - 1196 1179
. o DRt B |
No. °fthnt°d“°““’ B 0963 | -0149 | 23990 | -0027 | -734135  -1114 | -ila0
spiles | , -
N fE ngth N 0527 | 30420 | -0012 | -335.180 | -05% | -0546
it - o 69779 42;12 1165956 | -1.521 ;129h
b N - K b RSN - 1. - i
of spike . I —
No. of sceds 0103 103033 | 1537 1.588
et ' B -0 - 1030, 1 s
Wt of seeds
o ) 300651 | 0213 | 0336
spike I o . -
No. of seeds i
o= l‘ | l 0492 | 0361
1000sced | ‘ o 0.199
weight J_ o ‘ - _ -
Wt of seeds ! ‘] .
plantt ~ o J |7 | ‘ _*L,,




Table 88: Regression study (r2) of isabgol during 2002-2003 (1st Year).
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Noof | Total | Noof | Length | Gith | No.of [ Weof | No.of | 1000 | Wr.of
P"Ddlmm ngxgm productive of of | seeds | seeds seeds seed seeds
.| pant | plant plant! spike | spike | spile! | spilke? | plantt | Veight | oo
Plant heigh
; t 0960 0.980 0017 0967 0912 0672 0560 0423 0970 0953
No o o _ 08 | 0878 0033 | 0999 | 0618 | 0695 © 0206 | 0941 0.960
I°‘31;;Vng‘“*“' B 0.895 0967 | 0929 | 0730 | 0335 | 0384 | 0956 | 0972
N°5‘;1’;5F°dl ‘”S“c 095 | 0735 0635 0.301 0271 048552 Q75
Length i ' T '\
of _ 0593 0765 0404 0357 0.966 0973
Girth 0 —_O(TV—O;; 0317— 0904 0962
of spike - o o R ) _
No. of seeds — 1
° . - 0216 0464 0.742 0.759
| Wt of ! 0,140 (513 0.5
L BN .6
spic! _ I _ _ : o
No. of seeds |
o | ' _ 0490 . 0335
_____plam N ; _ S
1
000seed _ 0950
Wt ofseeds - | - o o
plant! l S I A o
Table 89: Regression study (r2) of isabgol during 2003-2004 (2nud Year).
No. of Total No, of I.Cﬂgt.h_ - [ Girth o No. of Wt of No. of 1000- Wt . of
tillers rrgxtyte:r spiles of of seeds seeds seeds seed seeds
plant? pant? plan spile spike | spike! spdloe? plant? weight plant?

‘ “’"“m. ’t 0970 ' 0970 0952 Ou2 0.674 0779 0642 0889 0.924 0.963
Noof : . _ 0975 0876 0042 [ 0790 | 0772 | 0715 | 0947 | 0948 | 0961
Total dry matter 0870 0.9 0699 0855 0.79% 0066 0015 0953

plant? _
No. of productive 0oss | 0341 0641 071 0942 0814 0902
spiises plant. S . A =
Length | R o eage .
0668 0.80% 0611 0989 004 0981
of spile R T B
Ofc"“’ﬂ‘ _ 0574 0655 0612 0.862 0778
No. dsef’ds ' 071 0.838 0763 0818
Wt—Ofﬂe‘:dS . 0632 0726 | o724 |
Mo Of"w‘stl . 0.004 0966
i 100‘?@:“ ; 0959
W of seeds T o r [ B I
plant? L . |_ .
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4.2.13.4 Number of productive spikes plant-1.

Highly significant association with length of spike, girth of spike,
thousand seced weight and weight of sced plant’ during both the years, with
number of sceds plant-! during 2003-04. Significant association with number of seeds
spiket during 2002-03 with girth of spike and weight of seeds spike! during 2003-04.
Non-significant association with weight of secds spike! and number of seeds plant-!
during 2002-03.

4.2.13.5 Length of spike.

Highly significant association with girth of spike, number of sceds
spike-l, thousand seed weight and weight of seceds plant! during both the yvears,
with number of seeds plant-! during 2003-04. Significant association with girth of
spike and weight of seeds spike-! during 2003-04. Non-significant association with
weight of sceds spike ! and number of seeds plant! during 2002-03.

4.2.13.6 Girth of spike.

Highly significant association with thousand secd weight and weight of
seeds plant! during both the ycars, with weight of sceds spike ! during 2002-03.
Significant association with number of sceds spike ! during both the years, with
weight of seeds plant! and number of secds plant! during 2003-04. Non-significant

association with number of seeds plant! during 2002-03.

4.2.13.7 Number of seeds spike-1,

Highly significant association with thousand seed weight and weight of
seeds plant! during both the years, with weight of seeds spiket! and number of
secds plant! duning 2003-04. Non-significant association between weight of seeds

spike ! and number of seceds plant! during 2002-03,

4.2.13.8 Weight of seeds spike-1.

Highly significant association with thousand seed weight and weight of seeds
plant! during 2003-04. Significant association with thousand seed weight and
weight of sceds plant! during 2002-03, with number of sceds plant! during 2003-04.

4.2.13.9 Number of seeds plant-1.

Highly significant association with thousand seed weight during 2003-04 only.
Non-significant association with thousand seed weight and weight of seeds plant-!
during 2002-03, with weight of sceds plant:! during 2003-04.

4.2.13.10 Thousand seed weight.

Non-significant association with weight of sceds plant: during both the years.
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4.3 Soil properties after two years of cropping.

The physical and chemical properties of soil after two years of senna-
isabgol cropping sequence are presented.

4.3.1 Physical properties of soil.

The physical properties of soil after two years of senna-isabgol
cropping sequence arc presented in Table 90.

4.3.1.1 pH.
Effect of kharif treatments.

The pH showed a negative change for an application of 125% RDF (50%
N through urea and 50% N through FYM), 100% RDF (50% N through urea and 50%
N through FYM), 75% RDF {50% N through ureca and 50% N through FYM), 75% RDF
(100% inorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM]}
and 50% RDF (100% inorganic fertilizer). While, no changc was observed for an
application of 125% RDF (100% inorganic fertilizer) and 100% RDF (100% inorganic
fertilizer). The maximum (-0.02) negative change was observed in case of an application
of 50% RDF (50% N through urea and 50% N through FYM), and 50% RDF (100%
inorganic fertilizer).
Effect of rabi treatments.

The pH showed negative change (-0.01) for an application of 100%
RDF (100% inorganic fertilizer) and 75% RDTF (100% inorganic fertilizer).

4.3.1.2 Electrical conductivity.
Effect of kharif treatments.

The E.C. showed a positive change for all the treatments applied.
The maximum positive change (+0.02 dS m!) was observed in an application
of 125% RDF (50% N through urea and 50% N through FYM) and 125% RDF

(100% inorganic fertilizer) while, rest of the treatments recorded a similar positive
change of +0.01 dS m-t.

Effect of rabi treatments.
The E.C. showed positive change (+0.01) for an application of 100%
RDF {100% inorganic fertilizer) and 75% RDF (100% inorganic fertilizer).

4.3.1.3 Bulk density.
Effect of kharif treatments.

The bulk density showed negative change for an application of 125%
RDF (50% N through urea and 50% N through FYM) and 100% RDF (50% N
through urea and 50% N through FYM). While, no change was observed for an

— a4 s -
B N
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fertilizer), 75% RDF (50% N through urea and 50% N through FYM), 75% RDF

(100% inorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM)
and 50% RDF (100% inorganic fertilizer). The maximum {(-0.01) negative change was
observed in an application of 125% RDF (50% N through urea and 50% N through FYM)
and 100% RDF (50% N through urea and 50% N through FYM)

Effect of rabi treatments,

The bulk density showed no change for an application of 100% RDEF
(100% mmorganic ferilizer) and 75% RDF (100% inorgamnic fertilizer).

4.3.2 Chemical properties of soil.

The data regarding the organic carbon, total nitrogen and
Carbon:Nitrogen Ratio of soil after two years of senna-isabgol cropping sequernce are
presented in Table 91. The data regarding the available nitrogen, available
phosphorus and available potassium of soil after two years of senna-isabgol

cropping sequence are presented in Table 92,

4.3.2.1 Organic carbon.
Effect of kharif treatments.

The organic carbon showed positive change for an application of 125%
RDF (50% N through urea and 50% N through FYM]), 125% RDF (100% Inorganic
fertilizer), 100% RDF (50% N through urea and 50% N through FYM), 100% RDF
(100% inorganic fertilizer} and 75% RDF {(50% N through urea and 50% N through FYM).
While, a negative change was observed for an application of 75% RDF (100%
inorganic fertilizer), S0% RDF (50% N through urea and 50% N through FYM)
and 50% RDF (100% inorganic fertilizer). The maximum positive change
(+O0.006) was observed in case of 125% RDF (50% N through urea and 50% N
through FYM) while, a negative change {- 0.007) was observed in case of 50% RDF
(100% inorganic fertilizer).
Effect of rabi treatments.

The organic carbon showed no change for an application of 100% RDF
(100% inorganic fertilizer) while, for an application of 75% RDF (100% inorganic
fertilizer) there was a negative change (-0.001).

4.3.2.2 Total nitrogen.
Effect of kharif treatments.

The total nitrogen showed positive change for an application of 125%
RDF (50% N through urea and 50% N through FYM), 125% RDF (100% inorganic
fertilizer), 100% RDF (S0% N through urea and 50% N through FYM), 100% RDF
(100% inorganic fertilizer) and 75% RDF (50% N through urea and 50% N through FYM).

v o r 4 [l Bl A Lot o L BN ¥ e W
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inorganic fertilizer), S0% RDF (50% N through urea and 50% N through FYM)} and
50% RDF {(100% inorganic fertilizer). The maximum positive change (+0.0008) was
observed in case of an application of 125% RDF (50% N through urca and 50% N
through FYM) while, a negative change (-0.0004) was observed in case of an
application of 50% RDF (50% N through urca and 50% N through FYM) and 30%,
RDF (100% inorganic fertilizer),
Effect of rabi treatments.
The total nitrogen showed a positive change (+ 0.0004) for 100% RDF
(100% inorganic fertilizer) while, for an application of 75% RDF (100% inorganic
fertilizer) there was no change.

4.3.2.3 C:N Ratio.
Effect of kharif treatments.

Therc was a reducton in the C:N Ralio of the soil in all the treatments
applied. The maximum change (-0.10) was observed in an application of 125% RDF
(100% inorganic fertilizer) and 100% RDF (100% morganic fertilizer) while, the
lowest change (-0.01) was observed in an application of 50% RDF (50% N through
urea and 50% N through FYM),

Effect of rabi treatments.

The C:N Ratio showed a negative change (-0.04) for 100% RDF
(100% inorganic fertilizer) while, for an apphcation of 75% RDF (100% inorganic
fertlizer) there was a negative change (-0.08).

4.3.2.4 Available nitrogen.
Effect of kharif treatments.

The available nitrogen showed a positive balance for an application of
125% RDF (50% N through urea and 50% N through FYM), 125% RDF (100%
inorganic fertilizer), 100% RDF (S0% N through urea and 50% N through FYM).
While, a negative balance was observed for an application of 100% RDF (100%
inorganic fertilizer), 75% RDF (50% N through urea and 50% N through FYM), 75%
RDF (100% inorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM)
and 50% RDF (100% inorganic fertilizer). The maximum posttive balance {(+25.63 kg ha!)
was observed in casc of 125% RDF (50% N through urea and 50% N through FYM)
while, a maximum negative balance (-42.63 kg ha 1) was observed in casc of 50% RDFE
(100% inorganic fertilizer).
Effect of rabi treatments.

The available nitrogen showed a negative balance (-4.89 kg ha!) for an

TNt BPIMB NN inareanic fertilizer) while, for an application of 75%
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4.3.2.5 Available phosphorus.
Effect of kharif treatments.

The availablc phosphorus showed a positive balance for an application of
125% RDF (50% N through urea and 50% N through FYM), 125% RDF (100% inorganic
fertilizer), 100% RDF (50% N through urea and 50% N through FYM), 100% RDF
(100% inorganic fertilizer), 75% RDF (50% N through urea and 50% N through FYM)}.
While, a ncgative balance was observed for an application of 75% RDF (100%
inorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM) and 50%
RDF (100% inorganic fertilizer). The maximum positive balance (+5.67 kg ha'l) was
observed in case of an application of 125% RDF (50% N through ureca and 50% N
through FYM) while, a maximum negative balance (-5.29 kg ha'l) was observed in
case of 50% RDF (100% inorganic fertilizer).
Effect of rabi treatments.

The available phosphorus showed a positive balance (+0.97 kg ha!) for
an application of 100% RDF (100% inorganic fertilizer) while, for an application of
75% RDF (100% inorganic fertilizer) there was a positive balance (+0.50 kg ha'l).

4.3.2.6 Available potassium.
Effect of kharif treatments.

The available potassium showed a positive balance for an application
of 125% RDF (50% N through urea and 50% N through FYM), 100% RDF (50% N
through urca and 50% N through FYM), 75% RDF (50% N through urea and 50% N
through FYM). While, a negative balance was observed for an application of 125%
RDF (100% inorganic fertilizer), 100% RDF (100% inorganic fertilizer), 75% RDF
(100% inorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM)
and 50% RDF (100% inorganic fertilizer). The maximum positive balance (+10.21 kg ha)
was observed in case of an application of 125% RDF (50% N through urca and 50% N
through FYM) while, a maximum negative balance (-62.03 kg ha'!) was observed in case of
125% RDF (100% inorganic fertilizer).
Effect of rabi treatments.

The available potassium showed negative balance (-19.68 kg ha'l) for
an application of 100% RDF {100% inorganic fertilizer) while, for an application of 75%
RDF (100% inorganic fertilizer) there was a negative balance (-22.93 kg ha').

4.4 Total ecomomics of cropping sequence.
The data regarding the total gross monctary returns, cost of
cultivation, net monetary returns, Benefit:Cost Ratio and pooled mean of senna-

inrtbhonl aramnine semience are presented in Table 93.
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4.4.1 Gross monetary returns.

The mean gross monetary returns were Rs. 1,38,008, 1,38,846 and
1,38,427 ha'! during 2002-03, 2003-04 and on pooled mean basis, respectively.
Effect of kharif treatments.

The kharif treatments significantly affected the gross monetary returns
ha-! during both the years and on pooled mean basis. An application of 125% RDF
(50% N through urca and 50% N through FYM) recorded the highest gross monctary
returns (Rs 1,49,482, 1,53,228 and 1,51,355 ha-! during 2002-03, 2003-04 and on
pooled mean basis, respectively). It was found to be at par with an application of
125% RDF (100% inorganic fertilizer) and significantly superior to rest of the
treatments during both the years and on pooled mecan basis.

Effect of rabi treatments.

The rabi treatments significantly affected the gross monetary returns
ha! during both the years and on pooled mean basis.

An application of 100% RDF (100% inorganic fertilizer) recorded the highest
gross monetary retums (Rs.1,38,746, 1,39,706 and 1,339,226 ha-! during 2002-03,
2003-04 and on pooled mean basis, respectively). It was found to be significantly
superior to an application of 75% RDF (100% inorganic fertilizer) during both the
years and on pooled mean basis.

Interaction.
The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years and on pooled mcan basis.

4.4.2 Cost of cultivation.

The mean cost of cultivation was Rs. 70,716, 71,658 and 71,187 ha?!
during 2002-03, 2003-04 and on pooled mean basis, respectively.
Effect of kharif treatments.

The kharif treatments significantly affected the cost of cultivation ha-
during both the years and on pooled mean basis. An application of 125% RDF (50%
N through urea and 50% N through FYM) recorded the highest cost of cultivation
(Rs.77,544, 79,287 and 78,416 ha‘! during 2002-03, 2003-04 and on pooled mcan
basis, respectively). It was found to be significantly superior to rest of the treatments
during bothh the years and on pooled mean basis.
Effect of rabi treatments.

The rabi trecatments significantly affected the cost of cultivation ha'!
during both the years and on pooled mean Basis. An application of 100% RDF (100%
inorganic fertilizer) recorded the highest cost of cultivation (Rs. 71,054, 72,027 and 71,541
ha'! during 2002-03, 2003-04 and on pooled mean basis, respectively). It was found to
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be significantly superior to an application of 75% RDF (100% inorganic fertilizer)
during both the years and on pooled mean basis.

Interaction,
The interaction effects between kharif and rabi treatments were found

to be non-significant during both the ycars and on pooled mean basis.

4.4.3 Net monetary returns.

The mean net monetary returns were Rs.67,292, 67,187 and 67,240 ha-!
during 2002-03, 2003-04 and on pooled mean basis, respectively.
Effect of kharif treatments.

The kharif treatrments significantly affected the net monctary returns ha-l
during both the years and on pooled mean basis.

An application of 125% RDF (100% inorganic fertilizer) recorded the
highest net monetary recturns (Rs.75,163, 77,864 and 76,514 ha-! during 2002-03,
2003-04 and on pooled mean basis, respectively). It was found to be at par with an
application of 100% RDF (100% inorganic fertilizer) during 2002-03 while, during
2003-04 and on pooled mean basis it was significantly superior to rest of the
treatments applied.

Effect of rabi treatments.

The rabi treatments significantly affected the net monctary returns ha'!
during both the years and on pooled mean basis.

An application of 100% RDF (100% inorganic fertilizer) recorded the highest
nct monetary retums (Rs. 67,691, 67,679 and 67,685 ha! during 2002-03, 2003-04 and
on pooled mean basis, respectively). It was found to be significantly superior to
an application of 75% RDF (100% inorganic fertilizer) during both the years and on
pooled mean basis.

Interaction,
The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years and on pooled mean basis.

4.4.4 Benefit:Cost Ratio.

The mcan Benefit:Cost Ratio was 1.95, 1.94 and 1.95 during 2002-03,
2003-04 and on pooled mean basis, respectively.
Effect of kharif treatments.

The kharif treatments significantly affected the Benefit:Cost Ratio
during both the years and on pooled mean basis.

An application of 100% RDF (100% inorganic fertilizer) recorded the
highest Benefit:Cost Ratio (2.04 and 2.05 during 2002-03 and on pooled mean basis,
mrrmantirebd while during 2003-04 an application of 125% RDF (100% inorganic



167
fertilizer) and 100% RDF (100% inorganic fertilizer) recorded the highest Benefit:Cost Ratio

(2.05). An application of 100% RDF (100% inorganic fertilizer) was found to be at par
with an application of 125% RDF (100% inorganic fertilizer) during both the years
and on pooled mean basis.
Effect of rabi treatments.

The differences between Benefit:Cost Ratio duc to sub plot treatments given to rabi
isabgol were found to be non-significant during both the years and on pooled mean basis.
Interaction.

The interaction effects between kharif and rabi treatments were found

to be non-significant during both the years and on pooled mean basis
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S. DISCUSSION

A research experiment entitted “Effect of integrated nutrient

management in Senna (Cassia angustifolia) ~ fsabgol (Plantago ovata) cropping

sequence on growth, vield and quality of constituent crops.”  was conducted at
Post Graduate Institute Instructional Farm, in B’ block of Central Campus, Group
No. 6, Survey No.70, Mahatma Phule Krishi Vidyapeeth, Rahuri, Dist. Ahmednagar
(M.S.) during the years 2002-03 and 2003-04. The findings detailed in previous

chapter have been discussed here in this chapter.

5.1 Soil.

An analysis of soil (Table 1) of the experimental plot  before
commencement of present investigation revealed that the soil was clayey in texture,
low in available nitrogen (209.14 kg ha'), medium in available phosphorus
(24.94 kg ha'l) and high in available potassium (478.12 kg ha'l). The soit was
slightly alkaline in reaction {(PH= 8.12). Thus, the soil was suitable for growing senna

during kharif and isabgol in rabi season.

5.2 Weather.
5.2.1 Senna (kharif season).

The mean maximum temperatuire recorded was 30.8 and 31.10C
while, the mean minimum tempcerature was 16.2 and 16.40C during 2002-03 and
2003-04, respectively. The mean morning humidity was 86.7 and 82.9% while,
the mean evening humidity was 454 and 45.2%, during 2002-03 and 2003-04,
respectively. The wind speed, bright sunshine and mecan pan ecvaporation was
4.1 and 6.6 km hrldayi, 7.2 and 7.1 hrs day-1, 4.5 and 4.8 mm day-! during 2002-03
and 2003-04, respectively. Total rainfall of 225.3 and 191.1 mm in 8 and 14 rainy
days was recorded during 2002-03 and 2003-04, respectively (Table 2 and 3).

5.2.2 Isabgol (rabi season).

The mean maximum temperaturc recorded was 34.4 and 35.50C
while, the mean minimum temperature was 13.7 and 13.0 oC during 2002-03 and
2003-04, respectively. The mean morning relative humidity was 74.5 and 83.8%
while, the mean evening relative humidity was 29.6 and 22.7% during 2002-03 and
2003-04, respectively. The wind speed, bright sunshine and mean pan evaporation
was 4.5 and 4.7 km hr! day!, 9.4 and 9.8 hrs day-t, 7.6 and 8.3 mm day-! during
2002-03 and 2003-04, respectively. There was no rainfall during the cropping period
of isabgol during 2002-03 and 2003-04 (Table 2 and 3).
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During both the years, crops were irrigated as and when required.

The crops were sown with favourable moisture conditions necessary for better
germination of the crops and desired plant population was maintained by gap filling
and thinning. Thus, it can bc seen that weather conditions prevalent during

cropping period of both the crops were similar during 2002-03 and 2003-04.

5.3. Senna.

An experiment on senna during kharif season was laid out in
randomised block design in three replications with eight treatments comprising of a
combinaton of chemical fertilizer viz., urca and single super phosphate and with or

without farmyard manure. The results of present investigation are discussed here.

5.3.1 Growth characters of senna.

The important growth attributes viz., height, spread, number of
branches, leaf area, total fresh matter and total dry matter accumulation plant-! as
observed periodically were increased duc to an increase in the level of the fertilizer.
The differences in these growth characters were observed to bc more pronounced
from 30 days onwards after sowing.

The plant height (Table 13) increased with an advancement in age of
crop and the maximum was recorded at harvest. There was a rapid growth in terms
of height during 30 and 120 days after sowing.

An application of higher doses of fertilizer and N substitution through
FYM viz., 125% RDF (50% N through ureca and 50% N through FYM), 125% RDF
(100% inorganic fertilizer) and 100% RDF (50% N through urea and 50% N through
FYM) increased the plant height by 1.30, 1.13 and 0.31 percent during 2002-03
while, during 2003-04 the increase was 3.25, 2.59 and 1.37 percent, respectively.
An application of lower doses of fertilizer and N substitution through FYM viz.,
75% RDF (50% N through urea and 50% N through FYM), 75% RDF
(100% inorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM)
and 50% RDF (100% inorganic fertilizer) decreased the plant height by 6.56, 7.56,
13.10 and 13.20 percent during 2002-03 while, during 2003-04 the decrease was
8.65, 9.79, 15.34 and 15.93 percent, respectively compared to an application of
recommended dose of fertilizer i.e. 100% RDF (100% inorganic fertilizer).

The plant spread (Table 14) increased with an advancement in age of
crop and the maximum was recorded at harvest. There was a rapid growth in terms
of plant spread during 30 and 105 days after sowing.

An application of higher doses of fertilizer and N substilution through
FYM viz., 125% RDF (50% N through urca and 50% N through FYM), 125% RDF
(100% inorganic fertilizer) and 100% RDF (50% N through urea and 50% N through
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FYM) increased the plant spread by 2.97, 226 and 1.38 percent during 2002-03

while, during 2003-04 the increase was 2.14, 1.80 and 1.06 percent, respectively.
An application of lower doses of fertilizer and N substitution through FYM viz.,
75% RDF (50% N through wurca and 50% N through FYM), 75% RDF
{100% inorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM)
and 50% RDF (100% inorganic fertilizer) decreased the plant spread by 4.29, 4,72,
13.73 and 14.82 percent during 2002-03 while, during 2003-04 the decrease was
6.89, 7.69, 16.66 and 17.70 percent, respectvely compared to an application of
recommended dose of fertilizer i.e. 100% RDF (100% inorganic fertilizer).

This Increase might be attributed to the improvement in the
nutritonal status of plants, which might have resulted in greater synthesis of
growth promoting substances., which enhanced meristematic activity and increased
cell numbers and their growth. These ultimately increased the plant height and
plant spread (Kumavat and Bansal, 1996). Similar results were obtainec by
Choudhary et al. (1979) on Solanum kKhasianum, Parcek et al. (1988) on henbane
and llangovan et al. (1990) and Mali (1994) on senna.

The number of branches (Table 15) increased with an advancement in
age of crop and the maximum was recorded at harvest., There was a rapid growth in
terms of numbecr of branches during 45 and 75 days after sowing.

An application of higher doses of fertilizer and N substitution through
FYM viz., 125% RDF (30% N through ureca and 50% N through FYM), 125% RDF
(100% inorganic fertilizer) and 100% RDF (50% N through urea and 30% N through FYM)
increased the number of branches by 6.52, 5.11 and 2.94 percent during 2002-03
while, during 2003-04 the increase was 3.49, 3.49 and 2.11 percent, respectively.
An application of lower dosecs of fertilizer and N substitution through FYM viz.,, 75%
RDF (50% N through urea and 50% N through FYM), 75% RDF (100% inorganic
fertilizer), 30% RDF (50% N through urea and 50% N through FYM) and 50% RDF
(100% inorganic fertilizer) decreased the number of branches by 3.59, 6.52, 11.63
and 13.04 percent during 2002-03 while, during 2003-04 the decrease was 7.81,
9.93, 14.15 and 15.52 pcreent, respectively cornpared (o an application of recommended
dose of fertilizer i.c. 100% RDF (100% inorganic fertilizer).

An integrated use of nitrogen was found to be beneficial to sennd in
increasing the number of branches. This may be becausc of an application of
nitrogen partly through farmyard manure and urea, might have helped the growth
and development of the crop. Similar resulls were obtained by Hegde (1998) on
periwinkle, Pareck et al. (1988) on henbane, Mali (1994) on senna, Bhaskar et al
(2002} on Solanum viarum and Krishnamoorthy and Madalagiri (2002) on Ajowvari.

Leaf arca has been considered as a relative index of crop growth to

nutrient application. The leaf arca (Table 16) increased with an advancement in age
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of crop and the maximum was recorded at 90 days after sowing. The Icaf arca

declined at 90 and 120 days after sowing due to picking of the fresh leaves at 90
and 110 days after sowing. Then the leaf area again increased up to harvest.

An application of higher doses of fertilizer and N substitution through
FYM viz., 125% RDF (50% N through urea and 50% N through FYM), 125% RDF
(100% inorganic fertilizer) and 100% RDF (50% N through urea and 50% N through FYM)
increased the leaf area by 4.40, 3.97 and 3.10 percent during 2002-03 while, during
2003-04 the increasc was 4.27, 3.64 and 1.32 pereent, respectively. An application
of lower doses of fertilizer and N substitution through FYM viz., 75% RDF (50% N
through urca and 50% N through FYM), 75% RDF (100% inorganic fertilizer), 50%
RDF (50% N through urea and 50% N through FYM) and 50% RDF (100% inorganic
fertilizer) decreased the leaf arca by 4.09, 5.39, 9.36 and 11.03 percent during 2002-03
while, during 2003-04 the decrease was 7.65, 10.16, 13.80 and 16.56 percent,
respectively compared to an application of recommended dose of fertilizer i.e. 100%
RDF (100% inorganic fertilizer).

An integrated use of nitrogen was found to be positive in increasing the
leaf area. The increased leaf area under the farmyard treatments could be attributed
to the increased availability of potassium that could have caused cell expansion by
regulating solute potential, which may have increasced the rate of leaf expansion and
the leaf arca (Rao and Rao, 1983). Similar results were obtained by Duraisingh and
Gopalaswamy (1991) on soybean, Mali (1994) on senna and Bhaskar et al. (2002) on
Solanum viarurm.

The fresh and dry matter is influenced by the plant height, plant
spread, number of branches and leal area plant!. The dry matter production is
considered as an indicator of the ability of plant to take up nutrients and metabolise
them into plant constituents.

The total fresh matter (Table 17) increasced with an advancement in
age of crop and the maximum was recorded at harvest. There was rapid growth in
terms of total fresh matter during 30 and 150 days after sowing. Thereafter, the
total fresh matter declined due to drying of plants.

An application of higher doses of fertilizer and N substitution through
FYM viz., 125% RDF (50% N through urea and 50% N through FYM), 125% RDF
(100% inorganic fertilizer) and 100% RDF (50% N through urea and 50% N through FYM)
increased the total fresh matter by 4.62, 3.26 and 2.13 percent during 2002-03
while, during 2003-04 the Increase was 4.65, 3.57 and 2.11 percent, respectively.,
An application of lower doscs of fertilizer and N substitution through FYM
viz., 75% RDF (50% N through urea and 50% N through FYM), 75% RDF (100%
inorganic fertilizer), 50% RDF (50% N through ureca and 50% N through FYM) and
50% RDF (100% inorganic fertilizer) decrecased the total fresh matter by 6.53, 7.98,
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16.53 and 18.77 percent during 2002-03 while, during 2003-04 the decrease was

9.10, 11.52, 19.71 and 21.78 percent, respectively compared to an application of
reccommended dose of fertilizer i.e. 100% RDF (100% inorganic fertilizer).

The total dry matter (Table 18) increcased with advancemecent in age of
crop and the maximum was recorded at harvest. There was a rapid growth in terms
of dry matter during 30 and 150 days after sowing.

An application of higher doses of fertilizer and N substitution through
FYM wviz., 125% RDF (50% N through urea and 509% N through FYM), 125% RDF
{100% inorganic fertilizer) and 100% RDF (50% N through urea and 50% N through FYM])
increased the total dry matter by 6.68, 4.71 and 2.46 percent during 2002-03 while,
during 2003-04 the increase was 8.22, 6.21 and 3.42 percent, respectively. An
application of lower doses of fertilizer and N substitution through FYM
viz., 75% RDF (50% N through urea and 350% N through FYM), 75% RDF (100%
mmorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM) and
50% RDF (100% inorganic fertilizer) decreased the total dry matter by 6.08, 8.25,
16.83 and 19.23 percent during 2002-03 while, dunng 2003-04 the decrease was
9.86, 12.46, 21.31 and 23.93 percent, respectively compared to an application of
rccommendecd dose of fertilizer i.e. 100% RDF (100% inorganic fertilizer).

An overall better growth under farmyard manure treatments could be
attributed to the higher microbial population and dehydrogenase activity, which
may have influenced higher nutrient uptake, chlorophyvll synthesis and plant growth.
Further, these microbes could have promoted soil aggregation and thus indirectly
influenced the root environment and plant growth (Maheshwarappa et al., 2000).
An increase in the leaf surface with each additional dose of fertilizer might have
helped in utilizing the radiant energy more effectively thereby resulting in an
increased synthesis of carbohydrates. Hence, vigour of the plant was better due to
an increase in the level of fertilizer. Similar results were obtained by Mali (1994) on
senna, Muniramappa et al. (1997) on Kalmegh, Arumugam et al. {(2001) on senna
and Krishnamoorthy and Madalageri (2002) on Ajowan.

The periodical AGR valucs of dry matter showed increasing trend due
to an increase in the application of fertilizer (Table 19). The periodical RGR values of
dry matter showed increasing trend due (o an increase in the application of fertilizer
(Table 20). In gencral, it is observed that almost all morphological characters studied
exhibited an increasing trend corresponding to an increase in the levels of fertilizer.

Hence, it can be stated that the senna crop when fertilized with higher
doses of N and P combinations helped to produce superior growth over the
recommended dose of fertilizer. ’

There was a delay in number of davs to flower initiation, days to

S0% flowering and days to maturity (Tablc 21) with an increasc in the level of fertilizer.,
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This might be due to an increased availability of nitrogen, which prolonged growth

and delayed senescence (Rajput et al, 1983). Similar results were obtained by
[langovan et al. (1989) on senna.

5.3.2 Yield contributing characters of senna.

The growth attributes were favourably influecnced by higher doses of fertilizer.
These favourable effects on growth were also reflected on vield contributing characters.

The effect of trcatments on crop development for yield contributing
characters was measured in terms of number of filled pods, number of unfilled
pods, total number of pods, weight of filled pods, weight of unfilled pods, total weight
of pods plant-!, length of pod, breadth of pod, number of seeds pod-t, weight of secds
pod !, thousand sced weight, number of seeds plant! and weight of sceds plant-1.
From these some of the important characters arc discussed below,

An improvement in yield contributing characters studied as observed
was evident due to an increase in the levels of fertilizer.

An application of higher doscs of fertilizer and N substitution through
FYM viz., 125% RDF (50% N through urca and 30% N through FYM), 125% RDF
(100% inorganic fertilizer) and 100% RDF (50% N through urca and 50% N through FYM)
increased the number of filled pods (Table 22) by 7.56, 6.43 and 3.90 percent during
2002-03 while, during 2003-04 the increase was 7.39, 6.36 and 3.80 percent,
respectively. An application of lower doses of fertilizer and N substitution through
FYM wiz., 75% RDF (50% N through urca and 50% N through FYM), 75% RDF
(100% inorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM)
and 50% RDF {100% inorganic fertilizer) decreased the number of filled pods by
7.02, 9.61, 15.25 and 17.94 percent during 2002-03 while, during 2003-04 the
decrease was 12.60, 15.64, 22.51 and 23.32 percent, respectively compared to an
application of recommended dose of fertlizer i.c. 100% RDF (100% inorganic fertilizer).

An application of higher doses of fertilizer and N substitution through
FYM wviz., 125% RDF (50% N through urea and 50% N through FYM), 125% RDF
(100% inorganic fertilizer) and 100% RDF (50% N through urea and 50% N through FYM)
increased the weight of filled pods (Table 22) by 8.79, 6.14 and 2.61 pcreent during
2002-03 while, during 2003-04 the increase was 8.77, 5.69 and 1.39 percent,
respectively. An application of lower doses of fertilizer and N substitution through
FYM viz., 75% RDF (50% N through urea and 50% N through FYM), 75% RDF
{100% inorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM)
and 50% RDF (100% inorganic fertilizer) decreased the weight of filled pods by 7.94,
10.94, 18.96 and 22.20 percent during 2002-03 while, during 2003-04 the decrease
was 11.44, 14.43, 22.09 and 25.42 pereent, respectively compared to an application of
recommended dose of fertilizer i.¢. 100% RDF (100% inorganic fertilizer).
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An increase in number and weight of pods plant-! could be due to

higher photosynthetic surface as a result of an increased leaf area coupled with an
increase in phosphorus availability in soil during vegetative and gencrative stages of
the crop in an increased fertilizer levels might have resulted in enhanced
photosynthetic activity and thus more metabolites were directed for the development
of more pods plant-! (Singh et al., 1980).

Similar results were obtained by Choudhary et al. (1979) on Solanum
khasianum, Nimjc and Seth (1987) and Duraisingh and Gopalaswamy (1991) on

soybecan, Bhaskar et al. (2002) on Solanum viarum.

An application of higher doses of fertilizer and N substitution through
FYM viz., 125% RDF (50% N through urea and 50% N through FYM)}, 125% RDF
(100% morganic fertilizer) and 100% RDF (50% N through urea and 50% N through FYM)
increased the number of seeds (Table 24} bv 7.80, 6.57 and 3.56 percent during
2002-03 while, during 2003-04 the increasc was 7.68, 6,23 and 2.75 pecreent,
respectively. An application of lower doses of fortilizer and N substitution through
FYM viz., 75% RDF (S0% N through urca and 30% N through FYM), 75% RDF
(100% inorganic fertilizer), 50% RDF (50% N through ureca and 50% N through FYM)
and 50% RDF (100% inorganic fertilizer) decrcased the number of sceds by
7.31, 9.90, 15.69 and 18.67 percent during 2002-03 while, during 2003-04 the
decrease was 17.06, 19.60, 24.17 and 26.18 percent, respectively comparced to an
application of recommended dosc of fertilizer i.e. 100% RDF (100% norganic fertilizcr).
The efficient transfer of metabolites and subsequent accumulation of these
metabolites in the pods would have resulted in an increase in the numbecr of cells.

An application of higher doses of fertilizer and N substitution through
FYM viz., 125% RDF (50% N through urea and 50% N through FYM), 125% RDF
{100% inorganic fertlizer) and 100% RDF (50% N through urea and 50% N through FYM)
incrcased the weight of seeds (Table 24) by 10.20, 8.65 and 5.10 percent during
2002-03 while, during 2003-04 the increase was 10.26, 8.65 and 5.26 percent,
respectively. An application of lower doses of fertilizer and N substitution through
FYM viz., 75% RDF (50% N through ureca and 50% N through FYM), 75% RDF
(100% inorganic fertilizer), S0%RDF (50% N through urca and 50% N through FYM)
and 50% RDF (100% inorganic fertilizer) decreased the weight of sceds by 12.20, 16.58,
24.32 and 27.69 percent during 2002-03 while, during 2003-04 thc decrcase was
16.06, 20.87, 27.48 and 30.69 percent, respectuively compared to an application of
recommended dose of fertilizer i.c. 100% RDF (100% inorganic fertilizer).

An application of higher doses of fertilizer and N substitution through
FYM viz., 125% RDF (50% N through urea and 30% N through FYM), 125% RDF
(100% inorganic fertilizer) and 100% RDF (50% N through urea and 50% N through FYM)
increased the thousand seed weight (Table 24) by $.62, 4.66 and 1.63 percent



175
during 2002-03 while, during 2003-04 the increase was 5.70, 4.42 and 2.66 percent,

respectively. An application of lower doses of fertilizer and N substitution through
FYM wviz., 75% RDF (50% N through urea and 50% N through FYM), 75% RDF
(100% inorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM)
and 50% RDF (100% inorganic fertilizer) decreased the thousand seed weight by 4.80,
7.20, 10.56 and 12.77 percent during 2002-03 while, during 2003-04 the decrease was
5.89, 6.65, 12.54 and 14.35 percent, respectively comparcd to an application of
rccommended dose of fertilizer i.e. 100% RDF (100% inorganic fertilizer).

An increase in the number and weight of seeds plant! and thousand
sced weight could be due to the favourable effect of nitrogen application which was
directly attributed to higher dry matter accumulation and indirectly through the
build-up of sizeablc protein pools at vegetative phase and increased supply of
assimilates to flowers led to the formation of bold sced.

Similar results were obtained by Muthuvel et «l. (1985) on red gram,
Nimje and Seth (1987} and Duraisingh and Gopalaswamy (1991) on soybean.

5.3.3 Yield of senna.

An application of higher doses of fertilizer and N substitution through
FYM viz., 125% RDF (50% N through urea and 50% N through FYM), 125% RDF
(100% inorganic fertilizer) and 100% RDF (50% N through urea and 50% N through FYM})
increased the total fresh leaves vield (Table 29) by 4.96, 4.23 and 2.57 percent
during 2002-03 while, during 2003-04 the increasc was 5.22, 4.59 and 2.49 percent
while, on pooled mean basis the increase was 5.09, 441 and 2.53 percent,
respectively. An application of lower doscs of fertlizer and N substitution through
FYM viz.,, 75% RDF (50% N through urea and 50% N through FYM), 75% RDF
(100% inorganic fertlizer), 50% RDF (50% N through urea and 50% N through FYM)
and 50% RDF (100% inorganic fertilizer) decreasecd the total fresh leaves yield by
6.42, 841, 18.97 and 20.88 percent during 2002-03, during 2003-04 the decrease
was 10.38, 12.31, 22.21 and 24.35 percent while, on pooled mcan basis the decrcase
was 8.42, 10.39, 20.61 and 22.63 percent, respectively compared to an application of
recommended dose of fertilizer i.c. 100% RDF (100% inorganic fertilizer).

An application of higher doses of fertilizer and N substitution through
FYM viz., 125% RDF (50% N through urea and 50% N through FYM), 125% RDF
(100% inorganic fertilizer) and 100% RDF (50% N through ureca and 50% N through FYM})
increased the total dry leaves yield (Table 30) by 5.69, 4.84 and 3.02 percent during
2002-03 while, during 2003-04 thc increase was 4.73, 3.74 and 1.94 percent while,
on pooled mean basis the increase was 5.20,-4.29 and 2.49 percent, respectively.
An application of lower doses of fertilizer and N substitution through FYM
viz., 75% RDF (50% N through urea and 50% N through FYM), 75% RDF {100%
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mnorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM) and

50% RDF {100% inorganic fertilizer) decreased the total dry leaves vield by 6.62,
8.40, 17.69 and 19.73 percent during 2002-03 while, during 2003-04 the decrease
was 11.62, 13.34, 21.86 and 23.62 percent while, on pooled mean basis the decrease
was 9.14, 10.89, 19.81 and 21.69 percent, respectively compared to an application of
recommmended dose of fertilizer i.e. 100% RDF (100% inorganic fertilizer).

An increasc in the fresh and dry leaves vield could be due to the
favourable synthesis of growth promoting constituents in plant system as result of
better supply of nitrogen, which led to an enlargement in the leaf arca due to, increased
cell size and cell division in the lecaves of the plant (Nandan and Prasad, 1998)

Similar results were obtained by Kalyansundaram et al (1981 a) and
langovan et al (1989), Mali (1994) and Arumugam et al. (2001) on serna .

An applicauon of higher doses of fertilizer and N substitution through
FYM viz., 125% RDF (50% N through urea and 50% N through FYM), 125% RDF
(100% inorganic fertilizer) and 100% RDF (S0% N through urea and 50% N through FYM)
increased the seed yield (Table 31) by 5.23, 3.83 and 2.44 percent during 2002-03
while, during 2003-04 the increase was 6.12, 5.44 and 3.40 percent while, on
pooled mean basis the increase was 5.50, 4.47 and 2.75 percent, respectively. An
application of lower doses of fertilizer and N substitution through FYMviz., 75% RDF
(50% N through urea and 50% N through FYM), 75% RDF(100% inorganic fertilizer),
50% RDF (50% N through urea and 50% N through FYM) and 50% RDF (100%
inorganic fertilizer) decreased the sced vield by 3.23, 6.97, 10.80 and 12.20 percent
during 2002-03 while, during 2003-04 the decrcasc was 8.16, 10.20, 14.63 and
16.67 percent while, on pooled mean basis the decrease was 6.87, 8.59, 12.72 and
14.78 percent, respectively compared (o an application of recommended dose of
fertilizer i.e. 100% RDF (100% inorganic fertilizer).

An incorporation of farmyard manure might have helped in improving
nutrient availability from soil for a prolonged period on one hand and mitigating the
deficiency of different nutrients as well as improving the soil physical conditions on
the other leading to better aeratlion, root activity and nutrient absorption which had
a positive effect on increasing the leaf arca and the photosynthetic activity which
ultimately increascd the crop yield {(Naphade et al., 1993).

Sirmilar results were obtained by Sharma et al (1999 a) and Ramamoorthy
et al. (2003) on senna.

The harvest index (Table 31) during 2002-03 was increased due to an
application of 125% RDF (100% inorganic fertilizer), 100% RDF (50% N through urca
and 50% N through FYM), 75% RDF (50% N through urea and 50% N through FYM)
and 75% RDF (100% inorganic fertilizer) by 0.05, 0.02, 0.14 and 0.43 percent,
respectively while, an application of 125% RDF {50% N through urea and 50% N
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through FYM), 50% RDF (50% N through urea and 50% N through FYM) and

50% RDF (100% inorganic fertilizer) decreased the harvest index by 0.12, 1.87 and
1.89 percent. During 2003-04, the harvest index was increased due to an
application of 125% RDF (100% inorganic fertilizer) by 0.17 percent while, an
application of 125% RDF (50% N through urea and 50% N through FYM]}, 100%
RDF (50% N through urea and 50% N through FYM), 75% RDF (50% N through
urea and 50% N through FYM), 75% RDF (100% inorganic fertilizer), 50% RDF (50% N
through urea and 50% N through FYM) and 5S0% RDF (100% inorganic fertilizer)
decreased the harvest index by 0.21, 0.24, 0.48, 0.31, 2.76 and 2.40 percent,
respectively as compared to an application of recommended dose of fertilizer
i.e. 100% RDF (100% inorganic ferulizer).

On pooled mean basis, the harvest index was increased by an
application of 125% RDF (100% inorganic fertlizer) and 75% RDF (100% inorganic
fertilizer) by 0.12 and 0.07 percent while, an applicaton of 125% RDF (50% N
through urea and 50% N through FYM), 100% RDF (50% N through urea and
50% N through FYM), 75% RDF (50% N through urca and 30% N through FYM),
50% RDF (50% N through urea and 50% N through FYM) and 50% RDF
(100% inorganic fertilizer) decreased the harvest index by 0.17, 0.10, 0.17, 2.31 an
2.15 percent, respectively as compared to an application of recommended dosc of
fertilizer i.e. 100% RDF (100% inorganic fertilizer).

5.3.4 Concentration and uptake of nutrients in senna.

The biological vield and concentration of nitrogen, phosphorus and
potassium in the various plant parts had a dircet bearing on uptake of these
elements in the crop.

The concentration of nitrogen (Table 32), phosphorus (Table 33) and
potassium (Table 34} in the various plant parts analyzed increasecd with an increase
in an application of higher doses of fertilizer. Similar results were obtained by Bhand
(1994) and Prasad and Kumar (1999) on soybean.

An application of higher doses of fertilizer and N substitution through
FYM viz., 125% RDF (50% N through urea and 50% N through FYM), 125% RDF
(100% inorganic fertilizer) and 100% RDF (50% N through urea and 50% N through FYM)
increascd the total uptake of nitrogen (Table 35) by 7.98, 6.09 and 3.20 perccnt
during 2002-03 while, during 2003-04 the increase was 8.71, 5.70 and 3.30
percent, respectively. An application of lower doses of ferulizer and N substitution
through FYM wiz., 75% RDF (50% N through urea and 50% N through FYM]},
75% RDF (100% inorganic fertilizer}, S0% RDF (50% N through urea and 50% N
through FYM) and 50% RDF {100% inorganic fertilizer) decreased the total uptake of
nitrogen by 9.55, 12.01, 19.51 and 22.18 pcrcent during 2002-03 while, during 2003-04
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the decrease was 12.81, 15.54, 21.68 and 24.99 percent, respectively compared to an

application of recommended dose of fertilizer i.e. 100% RDF (100% inorganic fertilizer).

An increased uptake of nitrogen under the farmyard manure
treatments could be due to the activity of ammonifiers and nitrifiers which helped in
increasing the element in the soil solutions and thus enhanced the activity and
uptake of the element (Sharma et al., 2002).

An application of higher doscs of fertilizer and N substitution through
FYM viz., 125% RDF (50% N through urca and SO0% N through FYM)}, 125% RDF
(100% inorganic fertilizer} and 100% RDF (50% N through urea and 50% N through FYM)
increased the total uptake of phosphorus (Table 36) by 11.05, 9.33 and 2.99 pcrcent
during 2002-03 while, during 2003-04 the increase was 11.02, 8.90 and 2.86 percent,
respectively. An application of lower doses of fertilizer and N substitution through FYM
viz., 75% RDF (50% N through urca and 50% N through FYM), 75% RDF (100%
inorganic fertilizer), 50% RDF {50% N through urca and 50% N through FYM) and 50%
RDF {100% inorganic fertilizer) decreascd the total uptake of phosphorus by 9.36,
12.35, 19.25 and 22.66 percent during 2002-03 while, during 2003-04 the decreasc
was 13.51, 15.58, 22.77 and 26.85 percent, respectively compared to an application of
recommended dosc of fertilizer i.c. 100% RDF (100% inorganic fertilizer).

An uptake of phosphorus is synergistic to the uptake of nitrogen and
higher uptake of phosphorus could be due to solubilization effect of organic acids
produced during decomposition of farmvard manure, improved aeration and better
root proliferation (Murugappan et al., 1998).

An application of higher doses of fertilizer and N substitution through
EYM wviz., 125% RDF (50% N through urca and 50% N through FYM), 125% RDF
(100% inorganic fertilizer) and 100% RDF {50% N through urca and 50% N through FYM)
increased the total uptake of potassium (Table 37) by 12.57, 10.10 and 5.86 percent
during 2002-03 while, during 2003-04 the increasc was 11.79, 7.50 and 3.60 percent,
respectively. An application of lower doses of fertilizer and N substitution through FYM
viz., 75% RDF (50% N through urca and 50% N through FYM), 75% RDF
(100% inorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM)
and 50% RDF (100% inorganic fertilizer) decreased the total uptake of potassium by
8.47, 13.25, 23.52 and 26.27 percent during 2002-03 while, during 2003-04 the
decrease was 12.61, 20.02, 27.56 and 31.85 percent, respectively compared to an
application of recommended dose of fertilizcr i.e. 100% RDF (100% inorganic fertilizer).

An application of farmyard manure improved the physical condition of
soil resulting in more root growth enabling the plant to explore wider areas and higher
depth for absorption of potassium, leading to its higher uptake. (Biswas et al, 19935).

Similar results were obtained by Sharma and Dixit (1987), Reddy et al.
(1990) and Bachhav (1994} on soybean.
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5.3.5 Quality characters of senna.

The sennoside percentage in leaf remained unaffected due to varying levels
of fertilizer and no specific trend could be observed. Similar observations were recorded in
case of scnnoside percentage in pod. (Table 38) The results are in conformity with
Gupta et al (1977), Parcck et al. (1989) and llangovan et al. (1991) on senna.

5.3.6 Soil characters.
5.3.6.1 Physical properties of soil.

There was a slight decrease in the pH of the soil (Table 39). This lowering
of the pH values may be due to an addition of several plant acids in soil by the root
during its growth and the decomposition of farm yard manure (Newaj and Yadav, 1994).
Similar results were obtained by Kwakye, 1988. There was a slight increase in the
clectrical conductivity of the soil (Table 39). An increase might be due to an
application of fertilizer particularly nitrogen due to its high solubility {Prasad et al, 1997).
Similar results were obtained by Dahiya {(1990).

There was no change in the bulk density of the soil (Table 39) except in
case of treatments receiving higher doses of farmyard manure viz., 100% RDF
(50% N through urea and 50%N through farmyard manure} and 125% RDF (50% N
through urea and 50%N through farmyard manure). This might be due to the process
of decomposition wherein, polysaccharides, polynoides, cellulose and humus are
produced which are responsible for firm binding between soil particles resulting in
more stable aggregates causing a reduction in bulk density (Beresteskii et al., 1986).

Similar results were obtained by Bellakki and Badanur, 1997,

5.3.6.2 Chemical properties of soil.

The organic carbon content of the soil (Table 40) was more after the
harvest of senna crop. An increased organic carbon content might be due to an
enhanced root growth, which lcads to an accumulation of organic residues and
direct incorporation of organic matter in the soil {(Nambiar et al, 1992). The total
nitrogen content of soil (Table 40) was improved after the harvest of senna.
This build up in total nitrogen could be attributed to an increase in the nitrogen
fixing bacteria under FYM wurcatments and also due to an application of fertilizer N
thereby, resulting in higher accumulation of nitrogen in soil (Miller et al, 1987).
The decrease in C:N Ratio of the soil (Table 40) might be due to an increase in the
total nitrogen content of the soil. Similar results were obtained by Badanur et al.
(1990} and Patl et al. (1996 b)

There was a slight increase inavailable nitrogen (Table 41), available
phosphorus (Table 42) and available potassium (Table 43} status of soil. This buildur

may be attributed to the mineralization of organic manures and solubilization of nutrients
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from the native sources during the process of decomposition (Bhandari et al.,, 1992).

The continuous decrease in available potassium status in nonfarmyard manure
treatrments may be due to its higher uptake by the crop compared to no direct applicatiorn.

Similar results were obtained by Balasubramaniyan (1997) on groundnut and
Navale et al. (2000) on soybean.

5.3.7 Economics of senna.

An application of 125% RDF (100% inorganic fertilizer) increased the
net monetary retums (Table 44) by 5.40 percent during 2002-03 while, during
2003-04 the increase was 5.72 percent while, on pooled mean basis the increase
was 5.57 percent, respectively. An application of 125% RDF (50% N through urea
and 50% N through FYM), 100% RDF (50% N through urea and 50% N through FYM),
75% RDF (50% N through urea and 50% N through FYM), 75% RDF (100%
inorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM) and
50% RDF (100% inorganic fertilizer) decreased the nel monetary returns by
0.04, 1.58, 11.91, 10.06, 21.92 and 21.57 percent during 2002-03 while, during
2003-04 the decrease was 0.63, 2.30, 18.01, 16,27, 27.88 and 27.63 percent while,
on pooled mean basis the decrease was 0.34, 1.95, 15.03, 13.23, 24.96 and 24.68
percent, respectively compared to an application of recommended dose of fertilizer
i.e. 100% RDF (100% inorganic fertilizer).

An application of 125% RDF (100% inorganic fertilizer) increased the
Benefit:Cost Ratio (Table 44} by 0.93 percent during 2002-03, during 2003-04 the
increase was 1.37 percent while, on pooled mean basis the increase was
1.38 percent, respectively. An application of 125% RDF (50% N through urea and
50% N through FYM]), 100% RDF (50% N through urea and 50% N through FYM]),
75% RDF (50% N through urea and 50% N through FYM), 75% RDF (100%
inorganic fertilizer), 50% RDF (50% N through urea and 50% N through FYM) and
50% RDF (100% inorganic fertilizer) decrcased the Benefit:Cost Rato by 6.02, 4.63,
6.95, 3.24, 9.72 and 7.41 percent during 2002-03, during 2003-04 the decrease was
6.39, 5.48, 9.59, 548, 12.33 and 10.05 percent while, on poocled mean basis the
decrease was 5.99, 5.07, 8.30, 4.15, 10.60 and 8.30 pcrcent, respectively compared to
an application of recommended dose of fertilizer i.e. 100% RDF (100% inorganic fertlizer).

The decrease in net monectary returns and Benefit:Cost Ratio could be
due to an increase in cost of cultivation as a result of higher cost of farmyard
manure per unit of nitrogen and also due to less yield obtained in lower doses of
application of nutrients.

The correlation (Table 45 and 46) and regression (Table 47 and 48)

coefficients showed a positive and significant association amongst most of the
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characters studied. Similar results were obtained by Lal et al. 1992, Sankaranarayanan

etal (1992) and Sankaranarayanan (1995) on senna.
In general, an application of higher levels of fertilizer showed an
increase in the values of vegetative and vield contributing characters as well as yield

of senna. This indicates the responsiveness of senna to fertilization.

5.4 Isabgol (Rabi).

An cxperiment on isabgol during the rabi scason was laid out in split
plot design in three replications with eight main plot treatments comprising of a
combination of chemical fertilizer viz., urea and single super phosphate and with or
without farmyard manure given to kharif senna and two sub plot treatments of
fertihizer levels viz., 75% RDF and 100% RDF to isabgol. The results of the present

investigation are discusscd here.

S5.4.1 Growth characters of isabgol

The plant height (Table 54) increased with an advancement in the age
of crop and maximum was recorded at harvest. There was rapid growth in terms of
height during 30 and 60 days after sowing.

In main plots, the differences in plant height due to the different
treatments were found to be non-significant. However, an application of higher doses
of fertibzer and N substitution through FYM viz., 125% RDF (50% N through urea
and 50% N through FYM)]), 125% RDF (100% inorganic fertilizer) and 100% RDF
{(50% N through urea and 50% N through FYM) increased the plant height by 3.32,
1.66 and 0.38 percent during 2002-03 while, during 2003-04 the increase was 4.18,
2.84 and 0.52 percent, respectively compared to an application of recommended dose
of fertilizer i.e. 100% RDF {100% inorganic fertilizer). In sub plots, an application of
75% RDF (100% inorganic fertilizer) decreased the plant height by 3.58 and 3.50
percent during 2002-03 and 2003-04, respectively compared to an application of
100% RDF (100% inorganic fertilizer).

An increase in the plant height due to an application of nitrogen and
phosphorus fertilization may be due to an increase in cell division (Rajput et al.,, 1983).
Similar results were obtained by Singh and Chouhan (1994), Mann and Vyas (1999),
and Maheshwari et al. (2000 b) on isabgol.

The number of leaves (Table 55) increascd with an advancement in the
age of the crop and maximum was recorded at harvest. There was a rapid growth in
termms of number of leaves during 30 and 60 days after sowing.

In main plots, the differences in number of leaves due to the different
treatments were found to be non-significant. However, an application of higher

doses of fertilizer and N substitution through FYM viz., 125% RDF (50% N through
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urea and 50% N through FYM), 125% RDF (100% inorganic fertilizer) and 100% RDF

(50% N through urea and 30% N through FYM) increased the number of leaves by
3.29, 0.61 and 0.24 percent during 2002-03 while, during 2003-04 the increase was
9.39, 3.97 and 3.18 percent, respectively compared to an application of
reccommended dose of fertilizer i.e. 100% RDF {100% inorganic fertilizer). In sub plots,
an application of 75% RDF (100% inorganic fertilizer) decreased the number of
leaves by 5.34 and 5.39 percent during 2002-03 and 2003-04, respectively compared
to an application of 100% RDF (100% inorganic fertilizer).

An increase in the number of leaves might be due to an application of
nitrogen and phosphorus fertilization. Similar results were obtained by Mann and
Vyas (1999), Singh et al. (2003 a) and Utgikar et al. (2003) on isabgol.

The number of productive tillers {Table 56) increased with an
advancement in the age of crop and maximum was rccorded at harvest. There was a
rapid growth in terms of number of productive tillers during 30 and 60 days after
sowing. Productive tiller number is one of the dominant factors responsible for the
yield as it has a direct bearing on the number of productive spikes plant!,

In main plots, the differences in number of productive tillers due to the
different treatments were found to be non-significant. However, an application of
higher doses of fertilizer and N substitution through FYM viz., 125% RDFEF (50% N
through urea and 50% N through FYM), 125% RDF (100% inorganic fertilizer) and
100% RDF (50% N through urea and 50% N through FYM) increcased the number of
productive tllers by 3.75, 3.09 and 0.88 percent during 2002-03 while, during
2003-04 the increase was 2.83, 2.17 percent and no change, respectively comparecd
to an application of recommended dose of fertilizer i.c. 100% RDF (100% inorganic
fertilizer) in case of main plots. In sub plots, an application of 75% RDF
(100% inorganic fertilizer) decreased the number of productive tillers by 1.99 and
3.06 percent during 2002-03 and 2003-04, respectively compared to an application
of 100% RDF (100% inorganic fertilizer).

An increase in the number of productive tillers may be duc to an
improvement of plant hydrature due to an application of nitrogen (Singh, 1974).
Similar results were obtained by Singh et al. (1996) on wheat, Rai et al. (2002) on

Foenicum vulgare and Utgikar et al (2003) on isabgol.

The total dry matter (Table 59) increased with an advancement in the
age of the crop and maximum was recorded at harvest. There was a rapid growth in
terms of dry matter during 30 and 60 days after sowing.

In casc of main plots, the differences in dry matter due to the
trcatments were found to be non-significant. However, an application of higher
doses of fertilizer and N substitution through FYM viz., 125% RDF (50% N through
urea and 50% N through FYM), 125% RDF (100% inorganic fertilizer) and
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100% RDF (50% N through urea and 50% N through FYM) increased the total dry

matter by 2.27, 1.47 and 0.27 percent during 2002-03 while, during 2003-04 the
increase was 1.59, 1.32 and 0.40 percent, respectively compared to an application
of recommended dose of fertilizer i.e. 100% RDF (100% inorganic fertilizer).
In sub plots, an application of 75% RDF (100% inorganic fertilizer) decreased the
total dry mattcr by 3.98 and 4.21 percent during 2002-03 and 2003-04, respectively
compared to an applicaton of 100% RDF {100% inorganic fertilizer).

This may be due to the presence of large number of functional leaves
which were instrumental in ulilizing the radiant cnergy more effectively thereby
increasing the synthesis of carbohydrates and in tum increasing the vigour of the plant
resulling in more plant height, number of lcaves and total number of tillers plant-!.

Similar results were obtained by Mann and Vyas (1999), Singh et al
(2003 a) and Utgikar et al. (2003) on isabgol.

The periodical AGR values {Table 60) of dry matter showed increasing
trend due to an application of fertilizer. The periodical RGR values (Table 61) of dry
matter did not show a specific trend due Lo an application of fertilizer. In general,
it is observed that almost all the morphological characters studied were increased
due to an increase in an application of nutrient levels.

There was a delay in the number of days to flower initiation, days to 50%

flowering and days to maturity with an increase in the level of fertilizer (Table 62).

S.4.2 Yield contributing characters of isabgol

The growth auributes were favourably influenced by higher doses of
nutrients. These favourable effects on growth attributes were also reflected on yield
contributing characters.

The effect of treatments on the crop development for yield contributng
characters was measured in terms of number of productive spikes, number of
unproductive spikes, total number of spikes, length of spike, girth of spike, number of
seeds spike-!, number of sceds plant!, weight of seeds plant! and thousand sced weight.

The number of productive tillers produced by the plant indicates the
potentality of the plant for growth, but from production point of view nurnber of
productive spikes are very important.

In main plots, the differences in number of productive spikes (Table 63)
due to the different treatments were found to be non-significant. Howcever, an
applicaton of higher doscs of fertilizer and N substitution through FYM viz., 125% RDF
(50% N through urea and 50% N through FYM), 125% RDF (100% inorganic fertilizer)
and 100% RDF (50% N through urca and 50% N through FYM) increased the
number of productive spikes by 3.60, 3.00 and 0.36 percent during 2002-03 while,
during 2003-04 the increase was 3.59, 3.23 and 0.60 percent, respectively compared to
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an application of recommended dose of fertilizer i.e. 100% RDF (100% inorganic fertilizer),

In sub plots, an application of 75% RDF (100% inorganic fertilizer) decrcased the
number of productive spikes by 15.41 and 15.57 percent during 2002-03 and 2003-04,
respectively compared to an application of 100% RDF (100% inorganic fertilizer).

This might be due to close association between the photosynthetic
rate, which must have increased due to an increase in nitrogen and phosphorus
ferulization and the potential sink strength (Basuchaudhari and Dasgupta, 1987).
Similar results were obtained by Singh and Chouhan (1994), Mann and Vyvas
(2001), Deorc et al. (2002), Sharma et al. (2003 b) and Utgikar et al. {2003) on isabgol.

In main plots, the differences in number of secds spike-! (Table 64) duc
to the different treatments were found to be non-significant. However, an application
of higher doses of fertilizer and N substitution through FYM viz., 125% RDF (50% N
through urea and 50% N through FYM), 125% RDF (100% morganic fertilizer} and
100% RDF (50% N through urca and 50% N through FYM) increased the number of
sceds spike'! by 2.92, 1.89 and 2.42 percent during 2002-03 while, during 2003-04
the increase was 1.61, 0.64 and 2.60 percent, respectively compared to an application
of recommendcd dose of fertilizer ie. 100% RDF (100% inorganic fertilizer).
In sub plots, an application of 75% RDF (100% inorganic fertilizer) decrecased the
number of seeds spike'! by 0.67 and 1.08 percent during 2002-03 and 2003-04,
respectively compared to an application of 100% RDF (100% inorganic fertilizer).

An increase might be due to an abundance of phosphorus in the soil,
which stimulated the formation of filled seeds and an increase in sced number
spike-l. (Mishra et al.,, 1995)

In main plots, the differences in number of seeds plant' (Table 65) due
to the different treatments were found to be non-significant. Howcver, an application
of higher doses of fertilizer and N substitution through FYM viz., 125% RDF (50% N
through urea and 50% N through FYM) and 100% RDF (50% N through urea and
50% N through FYM) increased the number of seeds plant! by 6.15 and 1.79
percent, respectively during 2002-03 while, during 2003-04 an application of higher
doses of fertilizer and N substitutionn through FYM viz., 125% RDTF (50% N through
urea and 50% N through FYM), 125% RDF (100% inorganic fertilizer) and
100% RDF (50% N through urea and 50% N through FYM) increasced the number of
secds plant! by 5.34, 3.55 and 2.05 percent, respectively compared to an application of
recommended dose of fertilizer i.e. 100% RDF {100% inorganic fertilizer). In sub plots,
an application of 75% RDF (100% inorganic fertilizer} decreased the number of
seeds plant! by 16.33 and 16.68 percent during 2002-03 and 2003-04, respectively
compared to an application of 100% RDF (100% inorganic fertilizer).

In main plots, the differences in weight of seeds plantt (Table 65) due

to the different treatments were found to be non-significant. However, an application
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of higher doses of fertilizer and N substitution through FYM viz., 125% RDF (50% N

through urca and 50% N through FYM), 125% RDF (100% inorganic fertilizer)
and 100% RDF (30% N through urea and 50% N through FYM) increased the weight
of seeds plant ! by 3.96, 3.39 and 1.70 percent during 2002-03 while, during 2003-04
the increase was 5.62, 4.49 and 2.25 percent, respectively compared to an application
of recommended dose of fertihzer i.e. 1009 RDF (100% inorganic fertilizer).
In sub plots, an application of 75% RDF (100% inorganic fertlizer) decreased the
wcight of sceds plant-! by 7.45 and 5.88 percent during 2002-03 and 2003-04,
respectively compared to an application of 100% RDF (100% inorganic fertilizer).

In main plots, the differences in thousand seed weight (Table 65) due
to the different treatments were found to be non-significant. However, an application
of higher doses of fertilizer and N substitution through FYM viz., 125% RDF (50% N
through urea and 50% N through FYM), 125% RDF (100% inorganic fertilizer) and
100% RDF (50% N through urca and 50% N through FYM) increased the thousand
sced weight by 5.59, 2.49 and 1.24 percent during 2002-03 while, during 2003-04
the increase was 4.88, 2.44 and 0.61 percent, respectively compared to an application
of recommended dose of fertilizer ie. 100% RDF (100% inorganic fertilizer).
In sub plots, an applicanon of 75% RDIF (100% inorganic fertilizer) decreased the
thousand seed weight by 5.39 and 7.78 percent durnng 2002-03 and 2003-04,
respectively compared to an application of 100% RDF (100% inorganic fertilizer).

This might be due to an increasce in the photosvnthetic activity due to
nitrogenn and phosphorus fertilization which had a posituve effect in maintaining
plant-water balance in the leaves, resulting in increased production of photeosynthates
and their proper partitiorung to the devecloping seeds (LL.al and Sharma, 1976} and
(Basuchaudhari and Dasgupta, 1987). Similar results were obtained by Singh and
Chouhan (1994), Intodia and Tomar (1998), Sharma et al. (2003 b), Singh et al (2003 a)
and Utgikar et al. (2003) on isabgol.

5.4.3 Yield of isabgol

In main plots, the differences in seed wyield (Table 68) duc to the
different treatments were found to be non-significant. However, an application of
higher doses of fertilizer and N substitution through FYM viz., 125% RDF (50% N
through ureca and 50% N through FYM), 125% RDF (100% inorganic fertilizer) and
100% RDF (50% N through urea and 50% N through FYM) increased the seed yield
by 1.24, 0.87 and 0.37 percent during 2002-03 while, during 2003-04 the increase
was 1.73, 1.23 and 0.49 percent while, on pooled mean basis the increase was
1.49, 1.11 and 0.50 percent, respectively compared to an application of
reccommended dose of fertilizer i.e. 100% RDF (100% inorganic fertilizer). In sub plots,

an application of 75% RDF {100% inorganic fertilizer) decreased the seced yield by
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5.04, 5.75 and 5.39 percent during 2002-03, 2003-04 and on pooled mean basis,

respectively comparced to an application of 100% RDFE (100% inorganic fertilizer),

In main plots, the differences in straw vield (Table 68) due to the
different treatments were found to be non-significant. Howcver, an application of
higher doses of fertilizer and N substitution through FYM viz., 125% RDF (50% N
through urea and 50% N through FYM), 125% RDF (100% inorganic fertilizer) and
100% RDF (50% N through urea and 50% N through FYM]} increased the straw yield
by 4.09, 3.57 and 1.79 percent during 2002-03 while, during 2003-04 the increase
was 4.28, 3.58 and 1.86 percent while, on pooled mean basis the increase was 4,21,
3.60 and 1.82 percent, respectively compared to an application of recormmmended
dose of fertilizer ie. 100% RDF (100% inorganic fertilizer). In sub plots, an
application of 75% RDF (100% inorganic fertilizer) decreased the straw yield by 4.74,
5.54 and 5.14 percent during 2002-03, 2003-04 and on pooled mean basis,
respectively compared to an application of 100% RDF (100% inorganic fertilizer).

The positive impact on seced and straw yield might be due to an
improvement in the growth and vield attributes due to nitrogen and phosphorus
application which promoted synthesis of proteins for the development of tissues and
consequently increased the rate of photosynthesis by rapid rate of carbon-dioxide
utilization by leaves and increased absorption of mineral nutrient with lesser plant
energy finally led to an increase in seed and grain yield. (Tomar et al, 1996).
Similar results werc obtained by Parihar and Singh (1995), Jadhav et al. (2000),
Singh et al. (2001 a) and Singh and Pal (2003) on psylhum.

In main plots, an application of higher doses of fertilizer and N
substitution through FYM viz., 50% RDF (100% inorganic fertilizer) increased the
harvest index (Table 68) by 0.26 percent during 2002-03 while, during 2003-04 the
increase was 0.55 percent while, on pooled mean basis the increase was 0.40 percent.
The treatment of an application of 125% RDF (50% N through urea and 50% N
through FYM), 125% RDF (100% inorganic fertilizer), 100% RDF (50% N through
urea and 50% N through FYM), 75% RDF (50% N through urea and 50% N through
FYM), 75% RDF (100% inorganic fertilizer), 50% RDF {S0% N through urea and 50%
N through FYM) and decreased (he harvest index by 1.93, 1.86, 1.02, 0.77, 0.66
and 0.07 percent during 2002-03 while, during 2003-04 the decrease was 1.53,
1.46, 1.02, 0.51, 0.22 and 0.18 percent while, on pooled mean basis the decrease
was 1.75, 1.68, 1.02, 0.66, 0.44 and 0.04 percent, respectively compared to an
application of recommended dose of fertilizer i.e. 100% RDF (100% inorganic fertilizer)
in case of main plots. In sub plots, an application of 75% RDF (100% inorganic
fertilizer) decreased the harvest index by 0.18, 0.15 and 0.18 percent during 2002-03,
2003-04 and on pooled mean basis, respectively compared to an application of
100% RDF (100% inorganic fertilizer).
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5.4.4 Concentration and uptake of nutrients in isabgol

The concentration of nitrogen (Table 69), phosphorus (Table 70) and
potassium (Table 71) in the various plant parts analyzed mcreased with an increase
in an application of higher fertilizer doses. The total biological yield of the crop and
the concentration of the nitrogen, phosphorus and potassium in the various plant
parts have a direct bearing on the uptake of these elements in the plant.

In main plots, the differences in total uptake of nitrogen (Table 72) due
to the different treatments werc found to be non-significant. However, an application
of higher doses of fertiizer and N substitution through FYM wviz., 125% RDF {50% N
through urea and 50% N through FYM), 125% RDF (100% inorganic fertilizer) and
100% RDF (50% N through urea and 50% N through FYM) increased the total
uptake of nitrogen by 3.76, 2.55 and 0.22 percent during 2002-03 while, during
2003-04 the increasc was 4.37, 2.87 and 0.52 percent, respectively. In sub plots, an
application of 75% RDF (100% inorganic fertilizer) decreased the total uptake of
nitrogen by 10.53 and 9.27 percent during 2002-03 and 2003-04, respectively
compared to an application of 100% RDF (100% inorganic fertilizer).

In main plots, the differences in total uptake of phosphorus (Table 73)
due to the different treatments were found to be non-significant. However, an
application of higher doses of fertilizer and N substitution through FYM
viz., 125% RDF (50% N through urea and 50% N through FYM}, 125% RDF (100%
inorganic fertilizer) and 100% RDF (50% N through urea and 50% N through FYM)
increased the total uptake of phosphorus by 5.40, 3.61 and 2.38 percent during
2002-03 while, during 2003-04 the increase was 7.28, 5.24 and 2.69 percent, respectively.
In sub plots, an application of 75% RDF (100% inorganic fcrtilizer) decreased the
total phosphorus uptake by 6.43 and 7.48 percent during 2002-03 and 2003-04,
respectively compared to an application of 100% RDF (100% inorganic fertilizer).

In main plots, the differences in total uptake of potassium (Table 74)
due to the different treatments were found to be non-significant. However, an
application of higher doses of ferulizer and N substitution through FYM
viz., 125% RDF (50% N through urea and 50% N through FYM) and 125% RDF
(100% inorganic fertilizer) increased the total uptake of potassium by 10.13 and
8.50 percent and an application of 100% RDF (50% N through urea and 50% N
through FYM)} decreased the potassium uptake by 0.57 percent during 2002-03
while, during 2003-04 an application of 125% RDF (50% N through urca and 50% N
through FYM)}, 125% RDF (100% inorganic fertilizer) and 125% RDF (50% N
through urca and 50% N through FYM) increased potassium uptake by 12.28, 9.05
and 0.89 percent, respectively. In sub plots, an application of 75% RDF
(100% inorganic fertilizer) decreased the total uptake of potassium by 10.51 and
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12.33 percent during 2002-03 and 2003-04, respectively compared to an application

of 100% RDF (100% inorganic fertilizer).

An increasc in the uptake of nitrogen, phosphorus and potassium in the
plant may be attributed to the fact that the pool of available nutrient increased in the
soil (Patel and Chandravanshi, 1996), coupled with an increase in root hairs, root volume
and surface area resulting in more uptake (Mehrotra and Saxena, 1970). Similar results
were obtained by Mann and Vyas (1999) and Singh et al. (2001 b) on isabgol.

5.4.5 Quality characters of isabgol

The protein content of isabgol sced (Table 75) was not significantly
affected due to the main plot or sub plot treatments. Similar results were obtained by
Matai et al. (1980) on pearl millet. The husk percentage and swelling factor (Table 75)
remained unaffected due to the varying levels of fertilizer and it did not show any
specific trend. Similar results werc obtained by Maheshwari et al (2000 b) and
Rathore and Chandawat (2003) on isabgol.

5.4.6 Soil characters.
5.4.6.1 Physical properties of soil.

Therc was a slight increase in pH (Table 76). This might be due to the
presence of calcium in the single super phosphate fertilizer which increased the pH
(Vig et al, 1999). Similar results were obtained by Badanur et al (1990}, There was also
an mcreasc in the electrical conductivity of the soil (Table 76). There was no change in the

bulk density of soil (Table 76). Similar results were obtained by Badanur et al. (1990).

5.4.6.2 Chemical characters of soil.

There was a slight decrease in the organic carbon content (Table 77).
The different applications of N and P did not affect the organic carbon content of the soil
(Sharma and Sharma, 2002). However, there was a slight increase in the total
nitrogen (Table 77). The continuous application of nitrogen resulted in a higher total
N status of the soil (Mandal et al,, 2001). There was a slight decrcase in the C:N Ratio
of the soil (Table 77). This might bc due to an increcase in the total nitrogen status of
the socil. There was an increase in the available nitrogen (Table 78), available

phosphorus (Table 79) and available potassium (Table 80) status of the soil.

5.4.7 Economics of isabgol

An application of higher doses of fertilizer and N substitution through
FYM viz., 125% RDF (50% N through urea and 50% N through FYM), 123% RDF
(100% inorganic fertilizer) 100% RDF (50% N through urea and 50% N through FYM},
75% RDF (50% N through urea and 50% N through FYM), 75% RDF
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(100% morganic fertilizer}, 50% RDF (50% N through urea and 50% N through FYM)

and 50% RDF (100% inorganic fertilizer) decreased the net monetary returns
(Table 81) by 5.68, 6.44, 3.34, 3.96, 5.94, 8.52 and 9.74 percent during 2002-03 while,
during 2003-04 the decrease was 4.98, 6.01, 3.29, 7.31, 9.46, 12.00 and 13.35 percent
and on pooled mean basis the decrease was 35.34, 6.23, 3.32, 5.60, 7.67, 10.23 and
11.51 percent, respectively compared to an application of recommended dose of
fertilizer i.e. 100% RDF (100% inorganic fertilizer) in case of main plots. In sub plots, an
application of 75% RDF (100% inorganic fertilizer) decreased the net monetary returns ha'l
by 6.95, 10.90 and 7.92 percent during 2002-03, 2003-04 and on pooled mean basis,
respectively compared to an application of 100% RDF (100% inorganic fertilizer).

An application of higher doses of fertilizer and N substitution through
FYM viz., 125% RDF (50% N through urea and 50% N through FYM), 125% RDF
(100% inorganic fertilizer) 100% RDF (50% N through urea and 50% N through FYM),
75% RDF (50% N through urea and 50% N through FYM), 75% RDF (100%
inorganic fertilizer), 50% RDF (50% N through urea and S0% N through FYM) and
50% RDF (100% inorganic fertilizer) decreased the Benefit:Cost Ratio (Table 81) by
4.19, 4.79, 2.40, 1.20, 1.80, 2.99 and 3.59 percent during 2002-03, during 2003-04
the decrease was 3.70, 4.32, 1.85, 2.47, 3.09, 3.70 and 4.32 percent and on pooled
mean basis the decrease was 4.24, 4.85, 2.42, 1.82, 242, 3.64 and 4.24 percent,
respectively compared to an application of recommended dose of fertilizer i.e. 100%
RDF (100% inorganic fertilizer) in case of main plots. In sub plots an application of
75% RDF (100% inorganic fertilizer) decreased the Benefit:Cost Ratio by 1.83, 1.89
and 1.85 percent during 2002-03, 2003-04 and on pooled mean basis, respectively
compared Lo an application of 100% RDF {100% inorganic fertilizer).

This decrease may be due to the fact that there was reduction in net
monetary rcturns due to lesser yield in lower nutrient levels.

The correlation (Table 82 and 83) and regression (Table 85 and 86)
coefficients showed a positive and significant association amongst most of the

characters studied. Similar results were oblained by Singh et al. (1995 c) on isabgol.
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6. SUMMARY AND CONCLUSION

A field experiment to study the effect of graded levels of nitrogen and
phosphorus fertilization alongwith and without farmyard manure on growth, yield
and quality of Senna (Sonarmukh)) (Cassia angustifolia) — Isabgol (Plantago ovata}

sCqQuence  cropping
I

was conducted at the Post Graduate Institute Instractional
arm, Rahuri during lcharif quid rabi seasons Of 2002-03 :uicd 2003-04 on e siune

site. The experimental soil was clayey in texture, low in available nitrogen (209.14 kg
hal} medium in available phosphorus (24.94 ke ha') and high in available potash
(478.12 kg ha'!) with 8.12 pH. It was fairly medium in fertility and well drained,
hence suitable for growing the sernna (sonamukhi) and isabgol crops.

In kharnf season, the experiment was laid out in randomised block
design with eight treatments i.e. 50% RDF, 75% RDF, 100% RDF (75:50:0 NPK
kgha!'} and 125% RDF with and without farmyard manure combination. In rabi
scason, an experiment was laid out in split plot design with 75% RDF and 100%
RDF (50:25:0 NPK kghal) for isabgol. The treatments were randomly allocated to

cach plot and replicated thrice. The important findings cemerged from this
investigation are summarized below.

6.1 Senna (sonamulkhi).

The senna (sonamukhy) (kharif) showed linear and significant response to the
levels of fertlizer. Beneficial effects were realized on all the growth and yield
contributing characters. The favourable effects of increased levels of fertilizer were
more pronounced from 30 days onwards after sowing. The application of 100% RDF
(75:50:0 NPK kgha 1)(S0% N through urca and 50% N through FYM) was at found to
be significantly superior to 100% RDF (75:50:0 NPK kgha'l) (100% inorganic

ferdlizer) and the lower levels of fertilizers and at par to the higher levels of fertilizers.

1) The growth attributes viz., plant height, plant spread, number of branches, leaf
arca, total fresh matter, total dry matter werc increased by the application of
100% RDF (75:50:0 NPK kgha-!) (50% N through urea and 50% N through FYM)
over 100% RDF (75:50:0 NPK kgha') {100% inorganic fertilizer) by 0.31 and
1.37, 1.38 and 1.06, 2.94 and 2.11, 3.10 and 1.32, 2.13 and 2.11, 2.46 and 3.42
percent during 2002-03 and 2003-04, respectively.

2) The yield contributing characters viz., number of filled pods, weight of filled pods,
number of seceds plantl, weight of seeds plant!, thousand seed weight, total

frash and drv leaves vield ha‘! and seed yvield ha! were increased by the
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application of 100% RDF (75:50:0 NPK kgha-!) (50% N through urea and 50% N

through FYM) over 100% RDF (75:50:0 NPK kgha'!) (100% inorganic fertilizer) by
3.90 and 3.80, 2.61 and 1.39, 3.56 and 2.75, 5.10 and 5.26, 1.63 and 2.66
percent during 2002-03 and 2003-2004, respectively.

3) The total fresh leaves wield, total dry leaves yicld and seed vield ha! were
increased by the application of 100% RDF (73:50:0 NPK kgha'!) (50% N through
urea and 50% N through FYM) over 100% RDF (75:50:0 NPK kgha'!) (100%
inorganic fertilizer) by 2.57 and 2.49, 3.02 and 1.94, 2.44 and 3.40 percent
during 2002-03 and 2003-04, respectively.

4) The N, P, K, concentration in the various plant parts was increased due to
increasc in the level of fertlizer but the increase in concentralion was not
significant.

5) The uptake of N, P and K in the various plant parts was increased duc to increasc
in the level of fertilizer. The application of 100% RDF (75:50:0 NPK kgha-!) (50% N
through urea and 50% N through FYM) increased the total uptake on N, P, K
over 100% RDF (75:50:0 NPK kgha!} {100% inorganic fertilizer) by 3.20 and 3.30,
2.99 and 2.86, 5.86 and 3.60 percent during 2002-03 and 2003-04, respectively.

6) The sennoside content in the leaves and pods was not altered due to the levels of
fertilizers applied.

7} There was a slight decrease 1n pH (0.01), incrcase in electrical conductivity
(0.01 dSm-!) and no appreciable change in bulk density of the soil.

8) The organic carbon and total nitrogen increased (0.001 and 0.0002%, respectively)
and the C:N ratio decreased (0.03) in trcatments having higher levels of fertilizer.

9) The available N, P and K was signmficantly influenced and the application of 100%
RDF (75:50:0 NPK kgha!) {50% N through urea and 50% N through FYM)
resulted in higher (212.54 and 217.15, 25.96 and 28.58, 490.36 and 496.11
NPK kgha ! during 2002-03 and 2003-04, respectively) over 100% RDF (75:50:0
NPK kgha!l) (100% inorganic fertilizer) (210.45 and 209.63, 25.75 and 27.27,
459.65 and 434.88 NPK kgha'! during 2002-03 and 2003-04, respectively).

10) Therc was an increase in net monetary returns (Rs. 65,711/- ha'l) and B:C ratio
(2.20) on pooled mean basis due to the application of 125% RDF (93.75:62.50:0
NPK kgha-!} (100% inorganic fertilizer).

11) The plant attributes viz., plant height, plant spread, number of branchcs, total
dry matter, number of filled pods, weight of filled pods, number of seeds pod-!,
weight of seeds pod-!, number of seeds plant!, thousand seed weight and dry
leaves weight were positively and significantly correlated, the regression also

showed a positive and significant association with weight of seeds plant-1.
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6.2 Isabgol.

Effect of main plot treatments.

The growth, yield contributing characters, yield, concentration and
nutrient uptake, quality characters and economical aspects were found to be
non-significant due to treatments for the kharif crop of senna (sonamukchi).
There was slight increase in pH (0.01), no change in electrical conductivity, bulk
density and organic carbon, increase in the total nitrogen content (0.0001 %),
decrease in C:N ratio (0.02). There was improvement in the available nitrogen (+2.12
kgha-!) and phosphorus (+1.61 kgha!} status. A decrease in the available potassium

(-10.30 kghal) status. The net monetary returns (Rs.11,520/-} and B:C ratio (1.65)
was found to be non- significant.

Effect of sub plot treatments.

The application of 100% RDF (50:25:0 NPK kgha-1) (100% inorganic
fertilizer) to isabgol was found to be significantly superior to the application of
75% RDF (37.50:18.75:0 NPK kgha'!} (100% inorganic fertilizer).

1) The growth attributes viz., plant height, number of leaves, number of productive
tillers and total dry matter were decreased due to the application of 75% RDF
(37.50:18.75:0 NPK kgha-t) {100% inorganic fertilizer) compared to 100% RDF
(50:25:0 NPK kgha-'} (100% inorganic fertilizer) by 3.58 and 3.50, 5.34 and 5.59,
1.99 and 3.06, 3.98 and 4.21 percent during 2002-03 and 2003-04, respectively.

2) The yield contributing characters viz.,, number of productive spikes, number of
seeds spike}, number of seeds plant!, weight of sceds plant!, thousand seed
weight were decreased due to the application of 75% RDF (37.50:18.75:0 NPK
kgha-l} (100% inorganic fertilizer) compared to 100% RDF (50:25:0 NPK kgha'1)
(100% inorganic fertilizer) by 15.41 and 15.57, 0.67 and 1.08, 16.33 and 16.68,
7.45 and 5.88, 5.39 and 7.78 percent during 2002-03 and 2003-04, respectively.

3) The seed and total straw yield was decreased due to the application of 75% RDF
(37.50:18.75:0 NPK kgha!) (100% inorganic fertilizer) compared to 100% RDF
(50:25:0 NPK kgha'!} (100% inorganic fertilizer) by 5.04 and 5.75, 4.74 and 5.54
percent during 2002-03 and 2003-04, respectively.

4) The N, P and K content in the various plant parts was increased due to increase
in the level of fertilizer, but the increase in concentration was not significant.

9) The uptake of N, P and K in the various plant parts was decreased due to decrease
in the level of fertilizer. The decrease due to the application of 75% RDF
(37.50:18.75:0 NPK kgha-!) (100% inorganic fertilizer) compared to 100% RDF
(50:25:0 NPK kgha-!) (100% inorganic fertilizer) was by 10.53 and 9.27, 6.43 and
7.48, 10.51 and 12.33 during 2002-03 and 2003-04, respectively.
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6) The protein content, husk percentage and swelling factor was not altered duc to

the levels of fertilizers applicd.

7} There was no change in the pH, electrical conductivity and bulk density of the soil.

8) The organic carbon was not changed, the total nitrogen content of the soil was
increased (0.0003%) and the C:N ratio decreased (0.01) duec to the application of
100% RDF {50:25:0 NPK kgha-!) (100% inorganic fertilizer).

9} The available N, P, and K of soil were significantly influenced and the application
of 100% RDF (50:25:0 NPK kgha-1) (100% inorganic fertilizer) resulted in higher i.c,
(206.78 and 204.25, 25.89 and 25.91, 465.78 and 458.45 N, P, K kgha! during
2002-03 and 2003-04, respectively) over the application of 75% RDF (37.50:18.75:0
NPK kgha'!} (100% inorganic fertlizer) (202.535 and 197.31, 24.65 and 25.44,
465.76 and 455.20 N, P, K kgha'! during 2002-03 and 2003-04, respectively),

10) There was a increasc in net monetary returns (Rs. 11,247/- ha'') and
Benefit:Cost Ratio (1.62) on pooled mean basis due to the application of 100%
RDF (50:25:0 NPK kgha!) (100% inorganic fertilizer).

11) The plant attributes viz., plant height, number of productive tillers, total dry
matter, number of productive spikes, length of spike, girth of spike, number of
seeds spike'!, weight of sceds spike !, number of sceds plant ! and thousand seed
weight were positively and significantly correlated, the regression also showed a

positive and significant association with weight of sceds plant-i.

Interaction effects.

There was no significant interacuon cffect of main and sub plot

treatments for the characters of growth, yield contributing characters, yield, uptake
and economics.

6.3 Conclusions.

From the preseni investigation the following conclusions are drawn.

1) Application of 100%, RDF (75:50:0 NPK kgha! in which 30% N through urca and
50% N through FYM) to senna (sonamukhi) during kharif season was found
superior in respect of growth, vield contributing characters, diy leaves (23.44 gha!)
and seed yield (2.99 gha!) over 100% RDF applied through inorganic fertilizer.

2) Similarly, the application of 100% RDF ({75:50:0 NPK kgha'! in which 50% N
through urea and 50% N through FYM) registered higher uptake of nitrogen
(79.30 and 80.81 kghat), phosphorus {54.78 and 56.20 kgha!) and potassium
(23.49 and 23.91 kgha'!) by senna (sonamukhiy during 2002-03 and 2003-04,
respectively over 100% RDF applied through inorganic fertilizer.

3) Regarding isabgol (rabi season crop), application of 100% RDF (50:25:0 NPK kgha'!)

applied through inorganic fertilizer registered maximum growth, yield contributing
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characters and seed yield (8.16 gha't) over 75% RDF (37.50:18.75:0 NPK kgha't)

applied through inorganic fertilizer.

Similarly, application of 100% RDF (50:25:0 NPK kgha!) applicd through
inorganic fertilizer recorded higher uptake of nitrogen (48.24 and 47.90 kgha-t),
phosphorus (22.38 and 22.58 kgha'!) and potassium (12.84 and 12.90 kgha 1)
by isabgol during 2002-03 and 2003-04, respectively.

The sennoside content in leaves and pods of senna (sonamukhi), protein content,
husk pcrcentage and swelling factor of isabgol seed remained unaffected by the
application of different fertihizer levels,

Application of 75% RDF (37.50:18.75:0 NPK kgha'1) through inorganic fertilizer
to isabgol crop preceded by the use of 50% RDF (37.50:25:0 NPK kghat) through
inorganic fertilizer to senna (sonamukhki) during kharif season decreased the
pH of soil from 8.12 to 8.09 at the end of two years of cropping.

Application of 100% RDF (50:25:0 NPK kgha'l} and 75% RDF (37.50:18.75:0 NPK
kgha!) through inorganic fertilizer to tsabgol preceded by the use of 125% RDF
(93.75:62.50:0 NPK kgha'! in which 50% N through urca and 50% N through FYM)
lo senna (sonarnukhy) increased the organic carbon of soil from 0.512 to 0.518% and
total nitrogen from 0.0458 to 0.0467% only in application of 100% RDF to isabgol.
Senna {sonamukhi) - isabgol cropping sequence recorded maximum gain in
nitrogen (29.33 kgha!), phosphorus (5.82 kgha'1l} and potassium (10.76 kgha-!}
with the applicaton of 125% RDF (93.75:62.50:0 NPK kghat in which 50% N
through urea and 50% N through FYM) to senna (sonarmnukhi) and 100% RDF
(50:25:0 NPK kgha-1) through inorganic fertilizer to isabgol

Application of 125% RDF (93.75:62.50:0 NPK kgha-1) through inorganic fertilizer
to senna (sonarnukhi) and 100% RDF (50:25:0 NPK kgha'!) through inorganic
fertilizer to isabgol registered higher net monelary returns (Rs. 76,901/- ha'!)

and Benefit:Cost ratio (2.04} at the end of two years of experimentation.

10} The correlation and regression association between the different plant

characters with weight of sceds plant! for senna (sonamukhi and isabgol was
positive and significant.

Thus, after two years of experimentation it could be concluded that

application of 125% RDF (93.75:62.50:0 NPK kgha'!) through inorganic ferilizer to
senna (sonarnukhi) during kharif season followed by application of 100% RDF

(50:25:0 NPK kgha-!} through inorganic fertilizer to isabgol during rabi season was

found to be the most remurierative proposition for achieving maximum monetary

returns and improving soil health.
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APPENDIX A: PROCEDURES.

1) Sennoside estimation.

1)

2)

3)

4)

6)

7)

9)

The procedure adopted for estimation of sennoside is presented here.

250 mg of senna leaves powder was weighed for estimation of sennoside from leaf
and 300 mg of senna pod powder was weighed for estimation of sennoside from pod
The appropriate powder was added into a 100 ml volumetric flask. 30 mi of distilled
water was added to the flask. Five drops of NaOH (10%} were added and volume
adjusted upto the mark with distilled water. After mixing it was kept aside unul
undissolved material had settled.

The supcrnatant liquid (5 ml) was transferred to a conical flask and heated over
boiling water bath for 15 min with 32 ml of HCL (d=1.19). The resultant suspension
was kept on ice-bath and dissolved in minimum guantity of 40% NaOH solution.
The colour change from yellow 1o brown was noticed.

The ice-cold solution was extracted with 70 ml of pure cther containing 2 mi of 20%
H.S04, followed by vigorous shaking in a 300 ml scparating funnel for 0.5 hrs.
The acidified aqueous layer was separated from ether layer and extracted again with
50 ml portions of acidified cther. The combincd cther extracts were extracted with
3 X 10 ml portions of 1/N NaHCO; solution.

The bicarbonate extracts were re-extracted with 50 ml ether acidified with 4 ml of 50%
H>S0,, with shaking to remove carbon-dioxide and the ether layer was transferred
to a volumetiic flask.

The aqueous phase was extracted with 30 ml and 20 ml of acidified ether after
rendering aqueous phase alkaline with 3 ml 40% NaOH in each step. The ether
layer was transferred to the same volumectric flask.

The ether aglycone solution (S ml) was mixed with 10 ml of 1 N NaOH with vigorous
shaking and when the alkaline agucous layer (reddish yellow coloured) had
separated, 0.2 m! of hydrogen peroxide solution (3%) was added and heated for 4 min
on boiling water bath. The solution was cooled immediately, which became wine red.
From the extract 0.2, 0.4, 0.6 ml aliquots were taken in 10 ml volumetric flasks.
The volumes werc made upto the mark with distilled water. The absorbance was
measured within 10 min at 520 nm on spectrophotometer using water as a blank.

Calibration curve was prepared by subjecting 100 mg ml! solution of purc
sennoside to extraction procedure as described above. From the extracted solution
U035, UL, U2, U3, 0.4, U6 and U.8 ml'aliquots were taken in 10U mil'volumetnc ifasks.

The colour was developed as mentioned previously and analysis was done spectrophotometrically.
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2) Husk percentage estimation.

1) 1lgof isabgol sced was weighed and add to 50 ml beaker.

2) 10 mlof0.1 N HCL was added to the beaker and the mixture heated at 700C for
10 minutes. Subsequently the ixture was filtered through a previously
weighed sintered gooch crucible, grade 1.

3) The dehusked seed was washed 3 times with excess of hot (700C) distilled
water. The crucible was dried at 1100C for 3 hrs. and weighed. Percentage husk

was calculated by using the formula.

“% husk = (1 - weight of dehusked seed) / 100

3) Swelling factor estimation.

1 g of isabgol seed was placed in a 25 ml graduated cylinder and
distilled water was added upto 20 ml, then agitated for through wetting of the seed.
The cylinder was allowed to stand for 20 min, then agitated for uniform distribution

of swollen secds and allowed to stand for 6 hrs. After which the volume of swollen

seeds was recorded.
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[ Sr. Character Mean max value |
No. (2)
(1) 2002- 2003-
03 (3) 04 (4)
A. | Growth characters.
1. Plant height at harvest (cm plant-!). 105.07 | 108.60
2. Plant spread at harvest (cm plant-!). 104.04 | 105.71
3. Number of branches at harvest (plant!). 9.80 9.80
4, Leaf area at harvest (dm-< plant-1}, 16.65 16.62
5. | Total fresh matter at harvest (g plant-1). 193.51 196.42
6. Total dry matter at harvest (g plant-1). 74.11 76.98
7. Absolute growth rate (g plant!). 5.56 5.85
8. Relative growth rate (plant-!). 0.42 0.42
9. | Days to flower initiation. 56.67 56.67
10. | Days to 50% flowering. 6©0.00 60.67
11. | Days to maturity. 174.67 | 175.33
B. | Yield contributing characters.
12, | Number of filled pods (plant-i). 73.57 75.53
13. | Number of unfilled pods (plant-1). 9.53 9.53
14. | Total number of pods (plant-1). 82.42 84.73
15. | Weight of filled pods (g plant-!). 30.82 31.37
16. | Weight of unfilled pods (g plant-1}. 2.35 2.41
17. | Total weight of pods (g plant-!). 33.17 33.78
18. | Length of pod (cm). 5.16 5.21
19. | Breadth of pod (cm). 2.12 2.16
20. | Number of seeds (pod-!). 7.73 7.83
21. | Weight of seeds (g pod-1). 0.16 0.17
22. | Number of seeds (plant-1). 568.78 | 591.51
23. | Weight of seeds (g plant1). 12.10 12.36
24. | Thousand seed weight (g). 22.00 22.25
25. | Root weight (g plant-l). a) Fresh root weight. 11.62 12.73
b) Dry root weight. 3.78 4.11
26. | Stalk weight (g plant-l). a) Fresh stalk weight. 119.70 | 120.10
b) Dry stalk weight. 28.27 30.02
277. | Fresh leaves weight (g plant!). a) First picking (90 DAS). 23.48 24.66
b} Second picking (110 DAS). 15.92 16.51
c} Third picking (at harvest). 29.03 29.81
d) Total. ©8.43 70.98
28. | Dry leaves weight (g plant-!). a) First picking (90 DAS). 7.25 7.68
O Second picking L1180 DAS) 491 REDZAY
c) Third picking {at harvest). 8.90 9.07
d} Total. 21.06 22.00
29. | Pod shell weight (g plant-1). 21.06 21.42

(cont’d...)
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(1) (2) @B @
C. | Yield.
30. | Root yield (q ha''). a) Fresh root yield. 12.51 12.60
b) Dry root vield. 3.91 4.00
31. | Stalk yield (q ha'!). a) Fresh stalk yield. 79.09 80.70
b) Dry stalk yield. 29.11 29.64
32. | Fresh leaves yield (q ha'l). a) First picking (90 DAS). 30.24 30.95
b) Second picking (110 DAS). 10.75 11.03
c} Third picking (at harvest). 36.48 37.41
d) Total. 77.47 79.39
- 33. | Dry leaves yvield (q ha ). a) First picking (90 DAS). 9.39 9.69
b) Second picking (110 DAS). ' 3.23 3.31
c) Third picking (at harvest). 11.16 11.34
d) Total. | 23,78 24.34
34. | Seed yield (q ha'1). 3.02 3.12
35. | Pod shell yicld (q ha!). 4.34 4.36
36. | Harvest index (%). 42.00 | 42.11
D. | Chemical analysis studies.
I. Plant studies.
37. | Concentration of nutrients (%).
I) Nitrogen. a. Root. 0.96 0.97
b. Stalk. 1.25 1.25
c. Leaves. 1. First picking (90 DAS). - 1.38 1.39
li. Second picking (110 DAS). 1.33 1.34
ti. Third picking (at harvest). 1.34 1.35
d. Seed. 1.65 1.66
e. Pod shell. 1.30 1.31
II) Phosphorus. a. Root. 0.67 0.68
b. Stalk. 0.81 0.82
¢. Leaves. 1. First picking (90 DAS). | 1.06 1.07
1. Second picking (110 DAS). 1.05 1.06
1. Third picking (at harvest). 1.04 1.04
d. Seed. 1.27 1.28
c. Pod shell. 0.94 0.96
III) Potassium. a. Root. 0.50 0.52
b. Stalk. 0.31 0.32
c. Leaves. i. First picking (90 DAS), 0.44 0.45
it. Second picking (110 DAS). 0.43 0.44
iil, Third picking (at harvest). 0.45 0.44
d. Secd. 0.50 0.51
e. Pod shell, 0.42 0.42
38. | Uptake of nutrients (kg ha-1).
I) Nitrogen. a. Rool. 3.75 3.88
b. Stalk. 36.39 37.05

(cont’d...)
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(1) (2) (3) (4)
c. Leaves. i. First picking (90 DAS). 12.96 13.47
1. Second picking (110 DAS). 4.30 4.44
ii1. Third picking (at harvest). 14.95 15.31
d. Seed. 4.98 5.18
e. Pod shell. 5.64 5.71
f. Total uptake. 82.97 85.04
II) Phosphorus. a. Root. 2.62 2.72
b. Stalk. 23.58 24.09
c. Leaves. 1. First picking (90 DAS). Q.95 10.37
1. Second picking (110 DAS). 3.39 3.51
ii. Third picking {(at harvest). 11.61 11.79
d. Seed. 3.84 3.99
e. Pod shell. 4.08 4.19
f. Total uptake. 59.07 60.66
III) Potassium. a. Root. 1.96 2.08
b. Stalk. 9.02 9.48
c. Leaves. 1. First picking (90 DAS]). 4.26 4.36
1. Second picking (110 DAS). 1.39 1.46
ti. Third picking (at harvest). 5.02 4.99
d. Seed. 1.51 1.60
e. Pod shell. 1.82 1.83
{. Total uptake. 24.98 25.80
II. Quality studies.
39. | Sennoside content (%).
I) Leaves. i. First picking (90 DAS). 2.34 2.32
il. Second picking (110 DAS). 2.35 2.31
1ii. Third picking (at harvest). 2.32 2.30
II) Pod. i. First picking (90 DAS). 3.38 3.356
11. Second picking (110 DAS). 3.33 3.33
i1i. Third picking (120 DAS). 3.34 3.34
III. Soil studies.
40. | Available nitrogen (kg ha-!). 220.11 | 232.65
41. | Available phosphorus (kg ha-!). 26.12 29.00
42. | Available potassium (kg ha-!). 496.05 | 498.63
E. | Economics. a. Net monetary returns (Rs. ha-1). 04188 67232
b. Benefit: Cost Ratio. 2.18 2.22
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Table 2. Influence of various treatments on the performance of characters of

isabgol (rabi) during 2002-03 and 2003-04.

Sr. Character Mean max, value |
No. (2) 2002- 2003-
(1) 03 04
__(3) (4)

A. | Growth characters.

1. | Plant height at harvest (cm plant}). 13.69 13.95
2. | Number of leaves at harvest (plant-!). 30.48 31.22
3. | Number of productive tillers at harvest (plant1). 4.70 4.73
4. Number of unproductive tillers at harvest (plant-!). 1.37 1.40
S. | Total number of tillers at harvest (plant-?). 5.50 5.53
6. | Total dry matter at harvest (g plant-1). 7.67 7.68
7. | Absolute growth rate (g plant). 1.30 1.32
8. Relative growth rate (plant-!). 0.83 0.99
9. | Days to flower initiation. 58.61 58.74
10. | Days 1o 50% flowering. 61.17 62.17
11. | Days to maturity. 87.83 89.17
B. | Yield contributing characters.

12. | Number of productive spikes (plant-1}. 18.11 18.11
13. | Number of unproductive spikes (plant-1). 3.38 3.36
14. | Total number of spikes (plant-1}. 21.26 21.29
15. | Length of spike (cm). 3.85 3.86
16. | Girth of spike (cm). 2.85 2.87
17. | Number of seeds (spike-1). 71.98 72.19
18. | Weight of seeds (g spike-!). 0.11 0.11
19. | Number of seeds (plant-1). 1277.66 | 1272.13
20. | Weight of seeds (g plant-1). 1.88 1.88
21. | Thousand seed weight (g). 1.70 1.72
22. | Root weight (g plant-1). 0.38 0.39
23. | Stalk weight (g plant-1). 4.54 4.52
24. | Leaf weight (g plant-!). 0.91 0.92
C. | Yield.

25. | Root yield (q ha-1). 1.46 1.48
26. | Stalk yield (g ha-1). 17.30 17.51
27. | Leaves yield (q ha'l). 3.39 3.43
28. | Seed yield (q ha!). 8.15 8.25
29. | Total straw yield (g ha-). 22.15 22.42
30. | Harvest index (%). 27.52 27.55
D. | Chemical analysis studies.

I. Plant studies.
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(1) (2) (3) (4)
31. | Concentration of nutrients (%).
I) Nitrogen. a. Root. 1.12 1.11
b. Stalk. 1.21 1.22
c. Leaves. 1.49 1.51
d. Seed. 2.50 2.49
II) Phosphorus. a. Root. 0.38 0.40
b. Stalk. 0.63 0.64
c. Leaves. 0.75 0.76
d. Seed 1.11 1.11
III) Potassium. a. Root. 0.90 0.89
b. Stalk. 0.28 0.29
c. Leaves. 0.79 0.79
d. Seed 0.57 0.58
32. | Uptake of nutrients (kg ha-1).
I) Nitrogen. a. Root. 1.64 1.64
b. Stalk. 20.44 20.84
c. L.eaves. .15 5.13
d. Seed 20.61 20.46
e. Total. 47.21 48.05
ITI) Phosphorus. a. Root. 0.56 0.59
b. Stalk. 10.90 11.21
c. Leaves. 2.54 261
d. Seed. 9.05 9.16
e. Total. 23.05 23.57
I1T) Potassium. a. Root. 1.31 1.32
b. Stalk. 4.84 5.08
c. Leaves. 2.68 2.71
d. Seed. 4.65 4.79
e. Total. 13.48 13.90
I1. Quality studies.
33. | Protein content of seed (%). 15.65 15.58
34. | Husk percentage of seed (%). 26.17 26.67
35. | Swelling factor (cc g-1). 13.47 13.75
III. Soil studies.
36. | Available nitrogen (kg ha-!). 221.85 234.77
37. | Available phosphorus (kg ha-1). 27.44 30.61
38. | Available potassium (kg ha-1). 482.80 488.33
E. | Economics: a. Net monetary rcturns (Rs. ha1). 11729 11310
b. Benefit:Cost Ratio 1.67 1.62






