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Abstract : For successful introduction and cultivation of the plant in a new region, the knowledge about the parameters related
to the planting material and its growth in that region is very important viz., time of sowing, conditions of growth etc. Keeping in
mind the basic requirements and the need to introduce the Asparagus racemosus Willd. from the tropical region to mid hill
conditions, the experiment was conducted in the experimental farm of department of Forest Products, College of Forestry, Dr. Y. S.
Parmar University of Horticulture and Forestry, Nauni, Solan which falls under mid hill zone of Himachal Pradesh. Seeds were
sown under open and protected conditions from March month upto July in growing media (Soil + Cocopeat + Vermicompost
(1:1:1)) and observation were recorded after 60 days of seed sowing. It was revealed that maximum germination percentage (31.33),
maximum seedling shoot (23.13 cm) and root length (11.10 cm) was recorded during May month under protected conditions. There
was 840.84%, 539.73% and 205.79% increase over control in emergence percentage, shoot length and root length, respectively.
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INTRODUCTION adscendens are most commonly used in indigenous
medicine (Rao, 1952 and Goyal et al., 2003). A.
racemosus is also the one most regularly used as
Rasayana in traditional medicinal system ‘Ayurveda’
(Ashok and Ali, 2003 and Garg and Gupta, 2010). 4.
racemosus produces about 1.6-fold higher root yield than
A. adscendens (Ram et al., 2001).

Several medicinal properties are attributed to the
root (Anonymous, 1948). Its medicinal usage has been

The genus Asparagus includes about 150 species
distributed throughout the world, of which nearly 17 are
found in India (Anonymous, 1948). Flora of Himachal
Pradesh, described 7 species of genus Asparagus which
are distributed in different parts of Himachal Pradesh
(Chowdhery and Wadhwa, 1984). Out of 17 species
found in India, 4. racemosus, A. gonaclades and A.
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reported in Indian and British Pharmacopeias and in
traditional system of medicine such as Ayurveda, Unani
and Siddha (Bopana and Saxena, 2007). It is considered
both a general tonic and a female reproductive tonic. It
is however, used for sexual debility and infertility in both
sexes (Saxena et al., 2010).

Medicinal plants have so far largely been collected
from wild resources. Moreover, the plant material
collected from these sources is replete with the problems
of adulteration and misidentification. Therefore,
cultivation of genuine, authentic variety of plants may
be the only way to have raw material of required quality.
The non-availability of proper techniques and authentic
planting material are the main constraints in cultivation
of these plants.

Due to multiple uses of 4. racemosus, its tuberous
roots are in much demand. Being a tropical-subtropical
species, it is currently being cultivated in regions of
Haryana, UP, MP, Rajasthan, Maharashtra etc.
However, experience has showed that its plants also
do well under sub temperate climatic regions prevalent
in mid-hill Himalayas. It is imperative to study its yield
performance in newer regions with a view to bring
more areas under its cultivation.Mid hills of Himachal
Pradesh are one such potential region where its
cultivation can be taken upto meet the constant rising
demand. Proper agro-techniques would encourage
cultivation of Asparagus racemosus and solve the
problem of erratic and inadequate supply.

Keeping in view the importance of cultivation of
Asparagus racemosus and meager information on its
cultivation in Himachal Pradesh, the present study was
conducted.

MATERIAL AND METHODS

The study was conducted at the experimental farm
of department of Forest Products, College of Forestry,
Dr. Y. S. Parmar University of Horticulture and Forestry,
Nauni, Solan (H.P.) as the area falls under mid hill zone.
The experiment was conducted under two field conditions
i.e. protected and open conditions with different time of
sowing i.e. from April to July for four consecutive years
i.e. from 2012 to 2015. Growing media used was Soi +
Cocopeat + Vermicompost (1:1:1) and observations were
recorded on emergence percentage, root length (cm) and
shoot length (cm) after 60 days of seed sowing. The
experiment was conducted under Randomized Block
Design (RBD Factorial) with three replications.

RESULTS AND DISCUSSION

The results obtained from the present investigation
as well as relevant discussion have been summarized
under following heads :

Emergence percentage :

A perusal of data presented in Table 1 revealed
that the effect of different field conditions and time of
sowing on emergence percentage was observed
significant in 2012, 2013, 2014 and 2015. In 1* year,
among different time of sowing maximum emergence
percentage (27.33) was observed in T, which was
significantly higher than the others. Among the two field
conditions maximum emergence percentage was
observed in F (21.60) compared to F,(14.13) in 1** year
and same trend was followed in rest of the years.

In pooled analysis maximum emergence percentage
(26.92) was observed in T, which was significantly higher
than the rest of the values and minimum (6.92) was
observed in T,.

Shoot length (cm) :

Data presented in Table 2 revealed that in 1% year,
among different time of sowing maximum shoot length
(20.95 cm) was observed in T, which was statistically
at par with T, (20.10 cm). Same trend was followed in
34year. In 2™ year maximum shoot length was observed
in T, (20.22) which was significantly higher than the rest
of the values. Same trend was observed in 4" year.
Among two field conditions, in 1 year maximum shoot
length (17.52 cm) was observed in F, compared to F,
(12.99 cm). Same trend was followed in 2, 37 and 4*
year.

In pooled analysis, among different time of sowing
maximum shoot length (20.28 cm) was observed in T,
which was significantly higher than the rest of the values.
Among two field conditions, maximum shoot length (17.25
cm) was observed in F, compared to F, (12.54 c¢m).
Interaction was observed non-significant.

Root length (cm) :

A perusal of data presented in Table 3 revealed
that among different time of sowing in 1* year, maximum
root length (10.43 cm) was observed in T, which was
statistically at par with T, (10.20 cm). Same trend was
observed in 34 year. In 2™ year however, maximum root
length was also observed in T, (10.50 cm) but it was
significantly higher than the rest of the values. In 4™
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year maximum root length was observed in T, (10.50  higher than the rest of the values.

cm) which was significantly higher than the rest of the In pooled analysis among different time of sowing,
values. Among two field conditions maximumroot length ~ maximum root length (10.20 ¢cm) was observed in T,
(8.74 cm) was observed in F, compared to F, (7.26 cm) ~ which was significantly higher than the rest of the values.
in 1% year. Same trend was followed in 2", 3 and 4"  Among two field conditions maximum root length (8.79

year. cm) was observed in F, compared to F, (7.07 cm).
Interaction effect of different time of sowing and  Interaction effect was found non-significant.
field conditions was observed non-significant in 1% and Conditions needed for seed germination of a

2 year. In 3" year maximum root length was observed  particular species are the results of interaction between
in T,F, (11.10 cm) which was statistically at par with its genetic makeup and environmental complex. The
T,F, (10.70 cm). While in 4" year maximumroot length  environmental conditions include availability of water,
was observed in T,F, (11.67cm) which was significantly ~ optimum temperature, season and light intensity.

Table 1: Effect of different field conditions and time of sowing on emergence percentage of A. racemosus

Emergence percentage
2012 2013 2014 2015 Pooled

Protected Open Protected Open M Protected Open M Protected Open M Protected Open

Time of ) F VN E) @ M E w M e ® M w) w M
sowing
March (T)) 10.00 333 6.67 11.33 400 7.67 10.00 333 6.67 10.67 267  6.67 1050 333 692
(18.43) (10.40) (14.42) (19.66) (11.28) (15.47) (18.38) (10.40) (14.39) (19.05) (9.27) (14.16) (18.18) (10.34) (14.61)
April (Ty) 16.00 12.00 14.00 20.67 10.67 15.67  20.00 12.67 1633  20.00 11.33 1567 19.17 11.67 1542
(25.38) (20.23) (21.90) (27.00) (19.05) (23.02) (26.55) (20.84) (23.69) (26.55) (19.66) (23.10) (25.92) (19.94) (22.93)
May (T5) 32.00 22.67 2733 30.67 22.67 2667 3133 2333 2733 31.33  21.33 26.33(3 3133 2250 26.92
(34.34) (28.41) (31.42) (33.61) (28.41) (31.01) (34.01) (28.85) (31.43) (34.01) (2747) 0.74) (34.01) (28.29) (31.15)
June (Ty) 28.67 1933 2400 2533 18.00 21.67  26.00 18.67 2233  24.67 17.33  21.00 26.17 1833 22.25
(32.29) (26.08) (29.18) (30.19) (25.08) (27.64) (30.65) (25.55) (28.10) (29.75) (24.55) (27.15) (30.72) (25.31) (28.02)
July (Ts) 21.33  13.33 17.33 1933 12.00 1567 21.33 1333 17.33  19.33 11.33 1533 20.33 12.50 16.42
(27.47) (21.40) (24.44) (26.06) (20.27) (23.16) (27.47) (21.40) (24.44) (26.04) (19.66) (22.85) (26.76) (20.68) (23.72)
Mean 21.60 14.13 17.87 2147 1347 1747 21.73 1427 18.00 21.20 12.80 17.00 21.50 13.67
(27.24) (21.30) (24.27) (27.30) (20.82) (24.06) (27.41) (21.41) (24.41) (27.08) (20.12) (23.60) (27.26) (20.91)
SE CD SE CD SE CD SE CD SE CD
Field conditions 1.09 1.17 1.09 1.24 0.17
Time of sowing 2.05 2.19 2.05 232 0.42
Field
conditions* NS NS NS NS NS
Time of sowing
Year NS
Year*Field
conditions NS
Year*Time of
) NS
sowing
Time of
sowing*Field
conditions* NS
Year

NS= Non-significant
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Table 2: Effect of different field conditions and time of sowing on shoot length of A. racemosus

Shoot length (cm)
2012 2013 2014 2015 Pooled
PO O U OBy PSS OOy P Oy Pl OBy
Time of sowing
March (T)) 8.47 543  6.95 11.03 4.67 785 8.67 516  6.92 8.80 580  7.30 9.24 526 725
April (T>) 1499 11.81 1340 1634 1293 14.64 1557 11.14 1336 13.87 10.53 1220 1519 11.60 13.40
May (T5) 2383 18.07 2095 2283 17.60 20.22 2237 1673 19.55 2347 17.30 2038 23.13 17.43 20.28
June (Ty) 2273 17.47 20.10 19.03 1457 1680 2147 1650 18.99 20.00 14.70 1735 20.81 1581 1831
July (Ts) 17.57 12.17 14.87 1737 11.58 1447 19.13 1247 1580 17.40 14.17 1578 17.87 12.60 1523
Mean 17.52 1299 1525 1732 1227 1480 1745 1240 1492 1671 12.50 1460 17.25 12.54
SE CD SE CD SE CD SE CD SE CD
Field conditions 0.97 0.58 0.76 0.92 0.12
Time of sowing 1.82 1.09 1.43 1.72 0.30
Field
conditions*Time NS NS NS NS NS
of sowing
Year NS
Year*Field
conditions NS
Year*Time of NS
sowing
Time of
sowing*Field NS

conditions*Y ear

NS=Non-significant

Collectively such environmental conditions not only
determine the time of sowing and success of germination
percentage, but also determine the growth cycle of
species.

During the present investigations among different
time of seed sowing maximum emergence percentage
(26.92) was observed during May month which was
followed by sowing during June (22.25). Minimum
germination percentage (6.92) was observed during
March. Among different field conditions maximum
germination percentage was recorded under protected
condition (21.50) and minimum was recorded in open
conditions (13.67). However among interaction effect
between field conditions and time of sowing, maximum
germination percentage (31.33) was observed when
seeds were sown during May month under protected
condition. Maximum seedling shoot (23.13 cm) and root
length (11.10 cm) was recorded during May under
protected conditions and proves to be best.

Present findings are in accordance with the Tiwari
et al. (1998) and Ved et al. (2002) who reported May
month for sowing of the seeds. Maibangsa et al. (2004)
also reported mid-March to mid-May sowing was
optimum for A. racemosus. Sharma et al. (1992)
observed that germination begins only with the
commencement of monsoon in Maharashtra. According
to Gupta et al. (2002) the optimum period for germination
of A. racemosus under Jammu type conditions, was
June-July, indicating that high temperature and humidity
were requisites for its germination. Further they reported
that with the decrease in temperature and humidity from
middle of August onwards, germination was arrested
abruptly, probably because seeds underwent a secondary
dormancy during this time period. This may be the
probable reason for maximum emergence percentage in
May month followed by June under protected conditions
in the experimental area.

The higher values may be due to the fact that
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Table 3: Effect of different field conditions and time of sowing on root length of A. racemosus

Root length (cm)
Field 2012 2013 2014 2015
onditions Protected Open Mean Protected Open Mean Protected Open Mean Protected Open

Pooled
Mean Protected Open Mean

(F) (F2) (F) (F2) (F1) (F2) (F) (F2) (F1) (F2)
Time of sowin,
March (T)) 443 393 4.18 4.77 247  3.62 5.80 423 5.02 6.87 3.90 5.38 547 3.63 4.55
April (T,) 7.80 6.73 727 7.53 560 6.57 7.03 6.20 6.62 7.00 547 6.23 7.34 6.00 6.67
May (T3) 11.47 940 1043 11.33 9.67 10.50 11.10 8.70 9.90 10.50 943 9.97 11.10 9.30 10.20
June (Ty) 11.03 9.37 1020 10.00 830 9.15 10.70 8.30 9.50 11.67 933 1050 10.85 883 9.84
July (Ts) 8.97 6.87 792 9.67 8.10 8.88 9.13 6.93 8.03 9.00 8.50 8.75 9.19 7.60  8.40
Mean 8.74 726  8.00 8.66 6.83 7.74 8.75 6.87 7.81 9.01 7.33 8.17 8.79 7.07

SE CD SE CD SE CD SE CD SE CD
Field conditions 0.41 0.39 0.28 0.26 0.05
Time of sowing 0.76 0.74 0.53 0.49 0.12
Field
conditions*Time NS NS 0.75 0.69 NS
of sowing
Year NS
Year*Field
conditions NS
Year*Time of
sowing NS
Time of
sowing*Field NS
conditions*Year

Non-significant

controlled conditions are provided in protected condition.
Under these conditions the effect of moisture and
optimum light intensity facilitates the seeds to germinate
and grow early.

From the above experiment it was concluded that
May month is the best time of sowing under mid hill
conditions of the experimental area.
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