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Abstract

Rauvolfia serpentina, commonly known as Indian snakeroot, is a valuable medicinal plant in the
subtropical regions of Uttarakhand. Due to over-exploitation, its natural populations are at risk
of extinction. Commerecial cultivation has grown in importance to meet pharmaceutical demand,
but large-scale farming faces challenges because its seeds have low and irregular germination
caused by a hard endocarp and seed dormancy. To enhance germination rates, factors such as
local climate, parent plant age, sowing seasons, seed longevity, and seed treatments need
thorough study. This research focuses on how plantation age, sowing seasons, and seed water
soaking treatments influence the germination of Rauvolfia serpentina in Uttarakhand.

Keywords: Ranvolfia serpentina, Commercial Cultivation, Seed Longevity, Seed Soaking
Treatment.

1. Introduction
Sarpgandha [Rauvolfia serpentina (1..) Benth ex Kurz| is an important medicinal

plant belonging to the Apocynaceae family. Its roots are primarily used for
medicinal purposes. Traditionally, it has been utilized across the country for
treating various ailments for centuries'. Naturally found in Uttarakhand's forests,
this plant has become quite rare, appearing sporadically in natural forests, sal
forests, the Doon valley, and foothills up to 1200 meters elevation®. One major
reason for its rarity is the plant's low natural seed germination, caused by its hard
endocarp. Propagation occurs through seeds and tissue culture, but natural
germination remains low, ranging between 10—40%, and seeds have a short
viability period of less than 7—8 months®. Conservation efforts now focus on
cultivation, but producing quality planting material in large quantities remains a
challenge due to these germination limitations.

In 2005, the Herbal Research and Development Institute (HRDI) established a
nursery in Gadarpur, US Nagar district, to produce high-quality planting
material of Sarpgandha. Since its inception, the institute has been conducting
cultivation and nursery practices for this species at the farm. During nursery
tieldwork, it was observed that seed germination is challenging due to the hard,
stony endocarp of Sarpgandha seeds.

A study was undertaken to evaluate seed germination based on seeds obtained
from plantations of different ages, sowing of seeds in various climatic seasons,
and soaking treatments to soften the hard seed endocarp.
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Various trials were conducted to enhance seed
germination in the nursery. During these trials,
we observed differences in seed germination
percentages related to several factors: seed
soaking treatment for 48 hours on seeds stored
for periods ranging from six months to five years,
the age of the mother plant (from one to five
years old), and the sowing of fresh seeds
immediately after extraction from the mother

plant. These trials were carried out in different

S

2. Study Area

Gadarpur is a post-independence city and a
municipal board located in the Udham Singh
Nagar district of Uttarakhand, India. Its
approximate geographical coordinates are 29.04°
N latitude and 79.25° E longitude, with more
precise coordinates often noted as 29.0437° N
and 79.2465° E.

The Krishi Vigyan Kendra in Udham Singh
Nagar gave us the soil and weather data. The
study site has loamy soil. In the summer,
temperatures range from 31°C to 45°C, and in
the winter, they range from 7°C to 24°C. The
amount of rain that falls each year ranges from
1400 to 1433 mm.

3. Material and Methods

Rannolfia ~ serpentina, a medicinal plant of
commercial importance, significantly contributes
to enhancing farmers' livelihoods. However, a
major challenge for its large-scale cultivation is
the limited availability of quality planting
material. Additionally, its seed germination rate
under natural conditions is very low, making trial
studies essential to improve the germination
percentage. In view of that several nursery trials
were conducted during seedling production to

months throughout the year, and data on seed
germination were collected accordingly. The aim
of this study was to optimize seed germination by
examining the effects of different treatments,
climatic conditions, and the age of seed-
producing plants. This evaluation will help
determine the best combination of these
variables to enhance germination success in
Ranvolfia serpentina.

evaluate the effects of different factors on seed
germination. These factors included seed soaking
in water for 48 hours, seed storage duration from
three months up to five years, mother plant age
ranging from one to five years, and sowing fresh
seeds immediately after extraction. The trials
were carried out in various months throughout
the year, with germination data collected
accordingly. The main seed sowing seasons
considered are based on traditional crop cycles:
e Kharif season: June—July
e Rabi season: October—November
e March (Spring) is also considered a
favourable sowing period for vegetables.
Based on these, four sowing seasons March, July,
August and October were selected for
Sarpgandha seed sowing to collect data on seed
sowing percentage.
3.1 Conditional Trials for Data
Observations: -
(1) Impact of Seed Storage Duration on
Seed Germination (Seed Viability): -
Seed viability or longevity is a key factor
influencing germination. For this study,
seeds stored for durations ranging from 3
months to 5 years were used. All seeds

853



Bisht and Tripathi (2026)

underwent a water soaking treatment for
48 hours before sowing. These seeds
were collected from 2 years old general
crop (two-year-old mother plant) and
stored for 3 months, 6 months, 1 year, 2
years, 3 years, 4 years, and 5 years were
taken in 250 gm quantities for each
storage duration. These seeds were sown
in March, July, August and October for
data collection. Seed counts were
recorded before sowing in the trial
nursery beds to monitor germination
rates.

(i1) Impact of Age of Mother Plants on

Seed Germination: - This trial
investigated the impact of the age of
mother plants on germination rate of their
seeds. Six-month-old, stored seeds were
taken for different ages of mother plant—
1, 2, 3, 4, and 5 years—available at the
nursery. For each age group, 250 grams of
seeds were used. Prior to sowing, all seeds
were water treated for 48 hours. The seeds
were sown in nursery beds during March,

(5

n in lfferent Trail PlOfs
'V g 7_‘

July, August, and October to collect data
on germination. Seed counts were recorded
before sowing to monitor germination
rates accurately.

(1i1) Impact of Fresh Seed Sowing

Immediately After Plucking from
Mother Plant: - This trial evaluated the
germination success of seeds sown
immediately after being harvested from the
mother plant, without any storage or
soaking treatments. For the trial, 100 grams
of seeds were collected from mother plants
of various ages—1, 2, 3, 4, and 5 years—
available at the nursery. The seed count for
each batch was recorded before sowing in
the trial beds. Seeds were sown in trial
nursery beds during March, July, August,
and October to collect data on germination
rates.

This study took a long-time span of 8 years
from 2009 to 2016 for recording data for
the conational trials no 1 and 2. Data for
conditional trial 3 were recorded within the
single year in 2016.

(iii) Fresh Seed Collection from Mother Plant and Ready for Sowing
Figure 2. Field work (i) Nursery Bed Preparation, Seed Sowing Bed and Mulching After Seed
Sowing, (ii) Seed Germination in Different Trail Plots, and (iii) Fresh Seed Collection from
Mother Plant and Ready for Sowing
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4. Result and Discussions

4.1 Impact of Seed Storage Duration on Seed
Germination (Seed Viability)

Seed viability and longevity are critical factors
influencing the propagation of Sarpgandha
(Rauvolfia serpentina), as the plant is known for its
inherently low, irregular germination rate. Seeds
collected from a two-year-old mother plant and
stored before sowing for 3-month, 6-month, 1-

year, 2-year, 3-year, 4-year and 5-year and
respective germination data is shown in Table-1.
Seed endocarp softened by the seed water
soaking treatment for 48 hours for all conditional
trial during the study because seed water soaking
treatment is the best commonly known practice
in seed sowing of Sarpgandha.

Table 1: Stored seed sowing and seed germination percentage in different seasons and different time
span of storage with water soaking treatment of 48 hours
Sl |Seed Storage | Sowing Seed | No of | Number of plants germinated and percentage in
Weight Seeds different seasons
March July August Oct
1. | 3 Months 250 gm 1050 250 699 735 175
Germination % 23.80 66.57 70.00 16.66
2. | 6Months | 250 gm | 1100 | 248 705 745 165
Germination % 22.54 64.09 67.72 15.00
3. |1 Year | 250 gm | 1088 | 249 707 735 164
Germination % 22.88 64.98 67.55 15.07
4. | 2 year | 250 gm | 1105 | 140 350 450 115
Germination % 12.66 31.67 40.72 10.40
5. | 3 year | 250 gm | 1177 |88 111 135 76
Germination % 7.47 9.43 11.46 6.45
6. | 4 year | 250 gm | 1250 | 30 66 78 25
Germination % 2.40 5.28 6.24 2.00
7. | 5 Year | 250 gm 1299 |20 35 40 18
Germination % 1.53 2.69 3.07 1.38

The maximum germination percentage for 3-
month-old seeds was recorded at 70% in August,
followed by 66.57% in July and the minimum
germination was 16.66% in October, followed by
23.80% in March. For 6-month-old seeds, the
highest germination was 67.72% in August
followed by 64.09% in July, while the lowest was
recorded 15.00% in October followed by 22.54%
in  March. The
percentages is found similar for both 3-month-
old and 6-month-old seeds, with the older seeds

pattern of germination

showing a slight decrease of about 1 to 3% in
germination compared to the younger seeds.
Overall, there is a small decline in germination
percentage from 3-month-old to 6-month-old

seeds.

The highest germination in 1-year-old seeds was
recorded 67.55% in August followed by 64.98%
in July and lowest percentage recorded 15.07% in
October followed by 22.88% in March. There is
no significant decrease in germination percentage
between 6-month-old and 1-year-old seeds. The
result indicates good seed viability and longevity
of seeds for up to one year.

The maximum germination percentage for 2-
year-old seeds was recorded 40.72% in August
followed by 31.67% in July. The minimum
germination was recorded 10.40% in October
followed by 12.66% in March. This shows a
significant  decline in germination when
compared to 1-year-old seeds, with nearly a 50%

decrease in germination rate.
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For 3-year-old seeds, the highest germination was
recorded 11.46% in August followed by 9.43% in
July and the minimum germination percentage
was recorded 6.45% in October followed by
7.47% in March. Similarly, 4-year-old seeds
showed a maximum germination of 6.24% in
August followed by 5.28% in July and minimum
values recorded 2.0% in October, followed by
2.4% in March. In the same way, in five-year-old
seeds, maximum germination was recorded
3.07% in August, followed by 2.69% in July and
minimum germination was recorded 1.38% in
October, followed by 1.53% in March. It was
observed that seeds stored for 3, 4, and 5 years
duration is showing very low germination
percentage in comparison to less than three years
old stored seeds.

Across all seed age groups, germination was
highest in August, followed by July, October, and
March. This likely the
environmental requirements of Sarpgandha

pattern reflects
seeds, which needs high temperature and
moisture levels for optimal germination. August
typically provides the highest temperature and
humidity, followed by July, October, and March.
Based on the recorded research data and analysis
presented in Table 1, the following conclusions
the
Sarpgandha seed can be drawn: -

regarding germination percentage of

1. The highest seed germination percentage,
approximately 70%, was observed in seeds that
were 3 months old, which were sown in the
month of August. Hence, in this study the best
germination was found when seeds were fresh
up to 3 months old.

2. The optimal sowing season for achieving high
germination rates in Sarpgandha seeds is found
in the rainy season in July-August.

3. The best seed viability period for Sarpgandha
is about one year. Seeds that are two years old
can still be recommended; however, their
germination percentage is reduced by half.
Seeds stored for three years or more are not
suitable for recommendations.

4.2 Impact of Age of Mother Plants on Seed

Germination

It is already cited that freshly collected, heavy,

matured seeds of Sarpgandha viability typically

lasts for only 6 to 7 months, with germination

rates of untreated seeds ranging from only 10%

to 40%. The percentage of germination may

enhance if proper seed treatment is done before
sowing of seeds®. In our study treated seeds

showing 64.09-70.00% germination for 3 to 6

months old seeds which were sown in rainy

seasons.

Table 2: Six-month-old seed sowing from different aged plantations with water soaking treatment of
48 hours (Impact of age of plants).
S1 Mother Sowing Seed No of Number of plants germinated and
Plant Age Weight Seeds percentage in different seasons
March July August Oct
1. |One Year 250 gm 1005 255 708 740 188
Germination % 25.37 70.44 73.63 18.70
2. |Two Year [250 gm | 1045 [250 707 745 175
Germination % 23.92 67.65 71.29 16.74
3. |Three Year [250 gm | 1106 [232 706 725 154
Germination % 20.90 63.83 65.55 13.92
4. |FourYear [250 gm | 1268 |33 167 188 27
Germination % 2.60 13.17 14.82 2.12
5. |Five Year  [250 gm | 1400 |32 77 75 30
Germination % 2.28 5.50 5.35 2.14
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The age of mother plants influences the
germination rate of their seeds, making it
essential to study its effect in Sarpgandha species.
Seeds that are six months old, collected from
mother plants of different age groups, were sown
in various seasons. The corresponding data is
presented in Table 2. The present study recorded
the germination percentage data of seeds
obtained from Sarpgandha mother plants of
different ages, ranging from 1 to 5 years as
follows: -
One-year-old mother plant: -
o Maximum germination: 73.63%
(August), 70.44% (July)
o Minimum germination: 18.70%
(October), 25.37% (March)
Two-year-old mother plant: -
o Maximum germination: 71.29%
(August), 70.44% (July)
o Minimum germination: 16.74%
(October), 23.92% (March)
Three-year-old mother plant: -
o Maximum germination: 65.55%
(August), 63.83% (July)
o Minimum germination: 13.92%
(October), 20.90% (March)
Four-year-old mother plant: -
o Maximum germination: 14.82%
(August), 13.17% (July)
o Minimum germination: 2.12%
(October), 2.60% (March)
Five-year-old mother plant: -
o Maximum germination: 5.50%
(July), 5.35% (August)
o Minimum germination: 2.14%
(October), 2.28% (March)

Based on the data and analysis from Table 2, the
following conclusions about the germination
percentage of Sarpgandha seeds from different
aged mother plants can be made: -

1. The highest
recorded during the rainy season, especially
in July-August, with a peak of 73.63% in
August from seeds of one-year-old mother

germination  percentage

plants.

2. The germination percentage is observed to
be higher in seeds from mother plants aged
one to three years, ranging from 65.55% to
73.63%. There is a direct correlation
between germination percentage and the age
of the mother plant, with a noted decline in
germination as the mother plant's age
increases.

3. It is recorded that for mother plants older
than three years, the germination rate drops
sharply, with maximum rates between 5.50%
and 14.82% during the rainy season for four-
and five-year-old mother plants and
minimum rates as low as 2.12% to 2.60% in
March and October. Therefore, seeds from
mother plants older than three years found
not suitable for germination.

4.3 Impact of Fresh Seed

Immediately After Plucking from Mother

Plant

Sowing

The hard seed endocarp in Sarpgandha seeds is
the primary factor inhibiting seed germination.
Typically, seeds soften before germination and
water soaking treatment is common process for
seed sowing in this plant. However, when seeds
remain within the seed cover inside the fruit, the
endocarp stays soft due to the fluid present
within the fruit’. It is already recorded that the
highest 62.77% germination percentage for
Sarpgandha (Rauvolfia serpentina) in Uttarakhand is
generally achieved by using freshly collected
heavy seeds combined with pre-sowing
treatments, while natural germination is poor
ranging 10-30%. The germination percentage
45.33% was found when Sarpgandha seeds were
treated in water soaking for 48 hours and it was
39.33% when the time of soaking was 24 hours®.
Present study based on the eatlier observation
conducted on immediate sowing of freshly
collected seed from mother plant and results
represented in table 3. In this study the
germination percentage of seeds sown directly
after plucking from mother plants of different
age groups, without any water soaking treatment
is recorded.
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soaking treatment

Table 3: Seed sowing directly after plucking from mother plants of different age group without water

SL. Mother Sowing Seed No of Number of plants germinated and
No. | Plant Age Weight Seeds percentage in different seasons
March July August Oct
1. | One Year 100 gm 421 271 402 413 275
Germination % 64.37 95.48 98.09 65.32
2. [Two Year [100 gm | 417|277 409 413 278
Germination % 66.42 98.08 99.09 66.66
3. |Three Year |100 gm | 442|207 401 378 271
Germination % 60.40 90.72 85.52 61.31
4. |Four Year  [100 gm | 503|122 165 178 135
Germination % 24.25 32.80 35.38 26.83
5. |Five Year ~ [100 gm | 572 |77 79 88 75
Germination % 13.46 13.81 15.38 13.11
The highest germination percentage recorded o Max  germination:  15.38%
was 98.09% in August followed by 95.48% in (August), 13.81% (July)
July. The lowest germination percentages were o Min  germination: 13.46%
observed 64.37% in March followed by 65.32% (October), 13.11% (March)
in October in one-year-old mother plants. The data clearly show that germination

Similarly, germination data for different aged
mother plant is recorded as follows:
One-year-old mother plant:

o Max germination: 98.09%
(August), 95.48% (July)
o Min germination: 64.37%

(March), 65.32% (October)
Two-year-old mother plant:

o Max  germination:  99.09%
(August), 98.08% (July)
o Min  germination: 66.66%

(October), 66.42% (March)
Three-year-old mother plant:
o Max germination: 90.72% (July),
85.52% (August)
o Min  germination: 60.40%
(March), 61.31% (October)
Four-year-old mother plant:

o Max germination: 35.38%
(August), 32.80% (July)
o Min  germination: 24.25%

(March), 26.83% (October)
Five-year-old mother plant:

percentage decreases with increasing age of the
mother plant, and that seeds sown in August and
July (rainy season) generally have the highest
germination rates. Based on the data and analysis
from Table 3, the conclusions regarding the
germination percentage of Sarpgandha seeds
sown immediately after plucking from the
mother plant are as follows: -

1. The  highest
observed during the rainy season, particularly
in July-August, with a peak of 99.09% in
August from seeds of two-year-old mother

germination  percentage

plants. Slightly lower 95.48% germination
was recorded in July from seeds of one-year-
old mother plants.

2. Seeds from mother plants aged one to three
years show favourable germination rates,
ranging approximately from 85.52% to
99.09%, making them suitable for sowing.

3. It is also recorded that for mother plants
older than three years, germination rates
decline significantly. Maximum rates during
the rainy season range between 15.38% and
35.38% for four and five-year-old plants and
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minimum germination as low as 13.11% to
26.83% in March and October. Therefore,
seeds from mother plants older than three
years are not found suitable for sowing
immediately after plucking due to their very
low germination rates.

5. Conclusions
This study presents promising results for the
germination percentage of Sarpgandha seeds.
Typically, under natural conditions, Sarpgandha
seed germination ranges from 10% to 40%, and
with various seed softening treatments—such as
soaking in water for different durations, chemical
treatments of the seed coat, and other methods—
the germination rate improves to 40% to 70% *.

In this study, a notably high germination rate of

approximately 95.48% to 99.09% was observed

in seeds from two and one-year-old mother
plants sown during the rainy season without any
water soaking treatment. The key condition was
that seeds were sown immediately after being
plucked from the mother plant within two hours.

Based on these findings, the following

recommendations can be made: -

e Seceds should be sown immediately after
plucking from the mother plant within a time
gap of two hours to get maximum
germination percentage.

o The viability or longevity of stored seeds is a
maximum of one year.

e Sceds obtained from mother plants aged
between one and three years are suitable for
germination. Seed should not be considered
for germination which obtained from older
than three years old mother plants.

e The ideal season for sowing Sarpgandha
seeds is the rainy season.

These insights can help optimize Sarpgandha

seed germination practices effectively.
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