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Effect of plant density and fertilizer levels on seed yield and seed quality in
Ashwagandha
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SUMMARY

An experiment was undertaken with aview to study the effect of plant density and fertilizer levels on the growth, seed yield,
quality and yield-contributing characters in Ashwagandha with three replications by using three different spacing S, (30 x 10
cm), S, (30 x 20 cm) and S, (30 x 30 cm) and four different fertilizerslevels. The wider spacing of 30 x 30 cm recorded early
flowering, higher number of branches and berries per plant. While plant count at harvest, seed and root yield per hectare were
maximum with the closer spacing of 30 x 10 cm. Fertilizer application of 10t FY M with 80:40:20 kg NPK/harecorded significant
effect on early flowering, number of branches?, number of berries2, plant height, seed yield! and per hectare, 1000 grain weight
and germination percentage. While root yield*and per hectare were maximumwith thefertilizer level of 10t FY M with 60:30:15

respectively.

kg NPK/ha. The number branches?, number of berries! and seed yield® was highest dueto SF., S.F. and S F,, interaction,
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shwagandhaisone of theimportant medicinal plant.

There exist considerable gap between demand and
supply of medicinal land aromatic plants, which provide
raw material to pharmaceutical industries. Theimportance
and demand of Ashwagandhaisincreasing in all system
of medicines. The cultivation of Ashwagandha crop is
mostly restricted to Mandsapur district of Madhya
Pradesh and adjoining villages of Kota district of
Rajasthan. Inrecent yearsits cultivation has been started
in Maharashtra State particularly in Jalgaon, Buldhana,
Akola, Ahmednagar, Pune and Nashik district. However,
the crop has not been extensively studied for many aspects
including Maharashtra conditions. Keeping these points
inview, efforts have been madein the present investigation
to assessthe effect of different spacing and fertilizer levels
and their interaction effect of plant density and fertilizer
levels on seed yield and seed quality characters of
Ashwagandhafor Kolhapur region.

MATERIALS AND METHODS

The present study was undertaken with a view to
find out the effect of different spacing, fertilizer levels
and their interaction on the growth, yield and the yield
contributing characters, seed yield and the quality of seed
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in Ashwagandha. The experiment with 12 treatmentswas
laid out in FRBD with 3 replications on well prepared
piece of land at Agril. Botany section farm, College of
Agriculture, Kolhapur during kharif 2007-2008. Thelocal
collected genotypes were used as planting material. The
12 treatments combinations were formulated from three
spacingi.e. S, (30x 10 cm), S, (30x 20 cm), S, (30x 30
cm) and four fertilizers levels i.e. F, (Control), F,
(40:20:10), F, (60:30:15) and F, (80:40:20). The
combinationswereas SF,, SF,, SF,, SF,; SF,, SF

11 71 271 3 71 4 721 T2 2

SF. SF, SF.. SF, SF, SF, SF,, SF, SF,and
S,F,. Half dose of N and full dose of P,O,, K,O and

FYM was applied uniformly at sowing as a basal dose
remaining half dose of N was given as top dressing in
two equal splits. The allocation of these treatments was
donerandomly. All other cultural practiceswerefollowed
as per recommended. The data were recorded on 14
different character like days to 50% flowering, number
of branches?, number of berries?, plant height, number
of plant/plot, seed yield?, seed yield/ha, root yield?, root
yield/ha, 1000 seed weight, recovery percentage,
germination, vigour index, dry matter content/10 seedlings.
The data were analysised as per Panse and Sukhatme
(1967). The germination percentage of seed was tested
accordingtothe ISTA rule (Annoymous, 1985) and vigour
index was calculated by equation suggested by Abdual-
Baki and Anderson (1973).

RESULTS AND DISCUSSION

Thecharacter 50 % floweringwas significantly early
inthe case of wider plant spacing of S, (30x 30 cm) (84.00
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NS-Non significant

days) than closer spacing i.e. S, (30x 20 cm)
(85.00 days) and S, (30x 10 cm) (85.33 days)
(Table 1). Number of branches per plant were
significantly affected by spacings. The plants
at the wider spacings of S, (30x 30 cm) (9.60)
had more number of branches as compared to
other spacing. Number of berries per plantat
wider spacing S, (30x 30 cm) were higher than
other spacings. Similar findings were reported
by Reddy and Krishnan (1996) in Solanum
viarum. The plant height at maturity was not
significantly influenced dueto spacing. Themore
number of plants at the time of harvest was
noticed at closer spacing S,(30x 10cm). While
it was decreased with wider spacing S, (30x
20 cm) and S, (30x 30 cm).

The seed yield*washigher (1.30 g) dueto
wider spacing of S, (30x 30 cm) which might
be due to cumulative effect of increased
number of branches, berries and better
development of plants at low plant population
per unit area. It isinteresting to record that the
seed yield per hectare was significantly
increased with decreased in spacing though the
seed yield* was higher at wider spacing. These
results arein confirmation with those of Desai
et al. (1973), Kalyansundaram et al. (1981b),
and Mahajan (1998) reported in Isabgol. The
root yield* was higher (10.17 g) due to wider
spacing S, (30 x 30 cm) which was might be
due to more area available for growth of plant
rootsat low plant population. Theroot yield per
hectare was significantly increased with
decreasein spacing S, (30 x 10 cm) though the
root yield* was higher at wider spacing. These
resultsarein confirmation with those of Nigam
(1984) and Kahar et al. (1994).

Fertilizer level of 10t FY'M with 80:40:20
kg NPK/ha(F,) delayed the flowering, whileit
has recorded highest number of branches
(20.13), number of berries per plant (266.67),
plant height (55.97), seed yieldper plant (1.23g)
and per hectare (197.00g), 1000 seed weight
(1.48g) and germination percentage (85.33).
Whileroot yieldper plant (8.27g) and per hectare
(1335.42kg) were maximum with the fertilizer
level of 10 t FYM with 60:30:15 kg NPK/ha
(F,). However, remaining attributes were not
much affected due to fertilizer levels.

The application of F, fertilizer level
increased seed yield! by 70.83 per cent over
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F, level. TheF, level produced significantly 71.29, 33.65
and 6.96 per cent more seed yield per hectarethan F, F,
and F,, respectively. It was attributed to the favorable
and cumulativeinfluence of F, level onyield contributing
characters such as number of berries® (266.67), seed
yield? (1.23g) etc. The quality parameters such as
recovery percentage, vigour index and dry matter per 10
seedling were not significantly affected by different levels
of fertilizer. However, 1000 seed weight and germination
percentage were significantly higher with increased
fertilizer level i.e. F, which might be due to better seed
development.

After critical examination of datait isobserved that
theinteraction effects of spacing and fertilizerslevelson
the characters viz. 50 per cent flowering, plant height
and number of plants at harvest were found to be non-
significant for many characters. The findings are in
accordance with those reported by Ramesh et al. (1989).

Number of branches? were significantly more at 30
x 30 cm spacing with the application of 10t FYM with
60:30:15 kg NPK/ha(11.10) i.e. S;F, interaction than other
interaction effects. Thismay be dueto theresultant effect
of more nutrients available at wider spacing and higher
dose of fertilizer. Number of berries! were significantly
more at 30 x 30 cm spacing with the application of 10 t
FYM with 80:40:20 kg NPK/ha (271.33) i.e. S;F,
interaction than other interaction effects.

It is interesting to note that though the interaction
effects were not significant for some characters, but the

interaction between spacing and fertilizer was found to
be significant for seed yield?®. The combine effect of
spacing 30 x 30 cmand fertilizer 10t FY' M with 80:40:20
kg NPK /hai.e. S;F, interaction produced more seed
yield?. It might be dueto better devel opment of plant and
aggregate effects of individual characters at lower plant
popul ation with wider spacing and higher dose of fertilizer
application. Thedifferencesin seedyield per hectare due
tointeractions between spacing and fertilizer werefound
to benon-significant. Theseresultsarein agreement with
thoseof Kalyansundaramet al. (1981 b) inIsabgol. While
Mahajan (1998) reported significant effect of interaction
between (Sx N) on seed yield. Seedyield* was maximum
in the treatment combination of S;F,.

The differences in root yield! and per hectare due
tointeraction between spacing and fertilizerswere found
to be non-significant. Asregards seed quality, the entire
interaction effects among spacing and fertilizers levels
were not significant for all the seed quality attributesi.e.
1000 seed weight, recovery percentage, germination
percentage, vigour index, dry matter per 10 seedlings.

Acknowledgment:

The authors are thankful to the Associate Dean,
Collegeof Agriculture, Kolhapur for providing thefacilities
and grateful to C.E.O., NMPB, New Delhi for providing
financial assistance for conducting the research trials
under adhoc project.

REFERENCES

Abdual Baki, A. and Anderson, J.D. (1973). Vigour
determination of soybean seed by multiple criteria.
Crop <., 13 (6) : 630-633.

Anonymous (1985). International Rulesfor Seed Testing (Rules
and Annexes). Seed Sci. Technol., 13: 299- 513.

Desai, N.D., Mehtra, K.G,, Godhani, PR. and Modi. JM. (1973).
Proc. of 12 All IndiaWorkshop (AICIP) on Medicinal
and Aromatic plant. 17-19 November.

Kahar, L.S., Tomar, S.S. and Pathan, M.A. (1994). All India 10"
Co-ordinated Research Project on Medicinal and
Aromatic plant. 17-29 Jan.

Kalyansundaram, N.K., Patel, B.R., Patel PB. and Dalal, K.C.
(1981 b). Proc. Of 4" All IndiaWorkshop (AICIP) on
Medicinal and Aromatic plant. August.

Mahagjan, R.S. (1998). Seed yield, seed quality of Isabgol
(Plantago ovata Forsk) as influenced by sowing
methods, seed rates and nitrogen levels. M.Sc. (Agri.)
Thesis, M.PK.V., Rahuri.

[Internat. J. Plant Sci., July - Dec. 2009, 4 (2)]

Nigam, K.B. (1984). Ashwagandhacultivation. Indian Hortic.,
28(4) : 39-41.

Panse, V.G. and Sukhatme, P.V. (1967). Satistical Methodsfor
Agricultural Workers. Indian Council of Agricultural
Research (2@ Ed.).

Ramesh, M.N., Faroogi, A.A. and Tilak Subbaiah (1989). The
effect of sowing date and nutrients on growth and
yield of Isabgol (Plantago ovata F.). Crop Res., 2(2) :
169-174.

Reddy and Krshnan, M.L.N. (1996). Response to planting
arrangement and density indiploid and induced
autotetraplod varieties of SolanumviarumDunal. for
berry yields. Crop Res., 12(2) : 173-181.

kkkkkkk
*kkk*k

® HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE ®



