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ABSTRACT 

Senna obtusifolia (L.) Irwin and Barneby, of Leguminosae, an annual tropical weed, is considered as a 
medicinal plant due to the presenceof various active principles like, anthraquinones, sennosides, sterols, 
triterpenoids, xanthones etc. The present study is directed to prospecting intraspecific phenological diversities 
of this species. Results of a field study showed variations in growth pattern, timing and duration of flowering and 
fruiting amongst the plants of different provenances even while growing in the experimental plot under the same 
environment.For all the provenances, the average plant height, number of days required to attend maximum 
height, number of flowers, shedding off time of flowers, number of days required for fruit emergence from the 
day of germination, and fruit count per plantwere187.31 cm, 134.5 days, 88.65, 133.25 days, 148 days and 
84.4, respectively. Significant variability was observed for some of the phenological characteristics like plant 
heights, numberof flower and number of fruits per plant. Registering these phenological details of different 
provenances would facilitate in handling them properly for propagation as well as harvesting. Also, such 
variations signify some basic differences inherent to them and may have implications at the level of secondary 
metabolite production.  
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INTRODUCTION 
 

Senna obtusifolia is a well-known herb 
under Fabaceae, growing wild in different parts 
of India as well as many other tropical countries 
(Sudi et al., 2011). The plant is variously named 
as sickle pod, sickle senna, coffee pod, tovara, 
chakvad, ringworm plant in English, 
chakramarda in Sanskrit and chakunda in 
Bengali. The plant is, however, widely used for 
centuries, for the remedy of various ailments in 
the traditional, ethnomedicinal, folklore as well 
as in modern system of practices. It is used to 
clear liver heat, sharpen vision, lubricate the 
intestines, and promote bowel movement 
(Mahwasane et al., 2013). The plant is reported 
to contain several medicinally active chemicals 
like anthraquinones, glycosides and sennosides 
and a host of such chemicals are claimed to 
have anticancer, antitumor, antiviral and 
cardioprotective properties (Doughari et al., 
2008).  The reason behind intraspecific plant 
diversity for the plants growing in different 
ecological conditions is supposed to be the 
accumulation of different genotypic changes in 
them, in long course of time, leading to 
phenotypic diversity. Phenological variations of 
various plants have so far been recorded in 

many earlier literatures (Duraisamy and 
Subramaniam, 2010; Dinis et al., 2011;Nakar 
and Jadeja, 2013; Ramos et al., 2014; Neji et al., 
2015). In majority of the cases phenological 
variations have been shown in respect of the 
starting day of flowering and fruiting (Nakarand 
Jadeja, 2015) as well as the duration of flowering 
and fruiting (Gienapp et al., 2005) etc. 
Researchers have also explored the influence of 
climatic conditions on phenology of tropical 
plants, the effect of day length, temperature and 
rainfall on leaf and flower buds (Kushwaha et al., 
2011; Cardoso et al., 2012;Biswas et al., 2017). 
Phenological features have been studied for 
fodder shrubs occurring in Himachal Pradesh 
(Uppal andSingh, 2013), alpine meadows of 
Kedarnath, Garhwal Himalaya, India 
(Pharswanand Mehta, 2013). The literature 
review suggests that the phenological variations 
have been studied for different medicinal and 
non-medicinal plants. However, the study of 
phenological variations of an important plant like 
Senna obtusifolia has not been done. Therefore, 
the objective of this study was to explore the 
phenological diversity, if any, amongst the 
provenances of Senna obtusifolia collected from 
different parts of India. 
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MATERIALS AND METHODS 
 

Senna obtusifolia plants collected from 
different locations for study are, - Asansol, 
Bishnupur, Bolpur, Gobindapur, Jhargram, 
Kalyani, Kharagpur, Lakshmikantapur and 
Purulia under the state of West Bengal and 
Dahod, Devendranagar, Dehradun, Haridwar, 
Jabalpur, Jaipur, Bandhavgarh, Mangalore, 
Nagpur, Raipur and Tatanagar from other states 
of India.The collected specimen of Senna 
obtusifolia was identified at the CNH of Botanical 
Survey of India, Shibpur, Howrah.Fresh, 
matured and healthy seeds of all provenances 
were used as germplasms in the experiment. 
 
Scarification and sowing of seeds: Seeds 
were slightly scarified with concentrated H2SO4 
prior to soaking with water for 3 hours and 
sowing in the field for growth. 
  
Raising of plants on field: Well-soaked seeds 
were sown in the field in separate rows for 
different provenances. The rows were well 
marked for different provenances. A randomized 
block design (RBD) was followed to minimize 
any position effect on different traits of the 
plants. An agricultural plot at Panskura, of the 

district Paschim Medinipur, West Bengal, India 
was taken as experimental plot for growing all 
chosen provenances of the species. Plants 
grown in this field were taken for the present 
study. The study has been continued for two 
growth cycles for two consecutive years2016-’17 
and 2017-’18 in the same location. The average 
data were collected and analysed. The duration 
of growth was counted from the day of 
germination till the leaves turned yellow and 
dehisced. Duration of flowering of plants was 
considered since the onset of the emergence of 
buds till the appearance of the last flower and 
the initiation of fruiting was considered as the 
time when petals dehisced and exposed the 
miniature pod. Growth of the plants of different 
provenances was recorded at an interval of 10 
days. Respective counts and patterns of 
flowering and fruiting were recorded from the day 
of initiation at an interval of 5 days for the plants 
from different provenances. 
 
Accessions: Accession numbers of the 
germplasms of Senna obtusifolia from different 
provenances along with the information on 
altitude, temperature, rainfall and geographical 
locations of the provenances are presented in 
Table 1. 

 
Table 1: Germplasms data on location, temperature and rainfall 
 
Sl. 

No. 

Provenances of 

Germplasms 
District,State (Latitude, Longitude) 

Altitude 

(m) 

Temperature (ºC) 

(Min, Max)* 

Rainfall 

(mm)** 

1 Lakshmikantapur South 24-Pgs, WB (22.1099° N, 88.3209° E) 6 (26.3, 34.1) 1132 

2 Kalyani Nadia, WB (22.9751° N, 88.4345° E) 11 (25.5, 35.5) 998 

3 Gobindapur Hooghly, WB (22.9151° N, 88.2011° E) 18 (25.6, 35.2) 1138 

4 Kharagpur Paschim Medinipur, WB (22.3460° N, 87.2320° E) 53 (26.5, 37.6) 1095 

5 Bolpur Birbhum, WB (23.6687° N, 87.6828° E) 58 (25.5, 35.9) 933 

6 Bishnupur Bankura, WB (23.0679° N, 87.3165° E) 59 (26.2, 36.8) 878 

7 Jhargram Jhargram, WB (22.4550° N, 86.9974° E) 81 (26.6, 38.5) 992 

8 Mangalore Mangalore, Karnataka (12.9141° N, 74.8560° E) 107 (25.7, 32) 2650 

9 Asansol Bardwan, WB (23.6739° N, 86.9524° E) 122 (26.3, 38.9) 1017 

10 Tatanagar Tatanagar,Jharkhand (22.8046° N, 86.2029° E) 159 (26.8, 40) 1024 

11 Purulia Purulia, WB (23.3321° N, 86.3652° E) 248 (26.8, 39.9) 967 

12 Haridwar Haridwar, Uttarakhand (29.9457° N, 78.1642° E) 289 (23.4, 39.1) 1073 

13 Raipur Raipur, Chhattisgarh (21.2514° N, 81.6296° E) 298 (28.7, 42.2) 1027 

14 Nagpur Nagpur, Maharashtra (21.1458° N, 79.0882° E) 310 (27.9, 42.7) 849 

15 Dahod Dahod, Gujarat (22.8379° N, 74.2531° E) 311 (26.1, 39.7) 680 

16 Devendranagar Devendranagar, MP (24.6104° N, 80.3798° E) 349 (26.8, 42) 845 

17 Jabalpur Jabalpur, MP (23.1815° N, 79.9864° E) 412 (25.9, 41) 1075 

18 Jaipur Jaipur, Rajasthan (26.9124° N, 75.7873° E) 431 (25.5, 40.5) 514 

19 Bandhavgarh Umaria, MP (23.7225° N, 81.0242° E) 440 (26.2, 41.4) 1066 

20 Dehradun Dehradun, Uttarakhand (30.3165° N, 78.0322° E) 653 (21.6, 36.2) 1529 

* Temperature of the month of May, ** Rainfall during May to October, WB: West Bengal, MP: Madhya Pradesh 
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RESULTS AND DISCUSSION 
 

Data related to different phenological 
characteristics such as growth, flowering, and 
fruiting were recorded and analyzed. Information 
regarding the geographical locations and climatic 
status thereof like, temperature, rainfall etc. was 
procured from secondary sources. Relationships 
among the phenological variations amongst 
provenances, grown experimentally in the same 
place, were explored. 
 

Growth patterns: Germination of the seeds of 
20 provenances took place after two to three 
days of soaking with water. Altogether 93% - 
98% germination was observed for the seeds of 
different provenances. The first two leaves 
emerged in around 5 - 6 days after the 
germination. Leaflets emerged in around 12 - 15 
days. Based on the data collected for the growth 
of plants from different provenances at an 
interval of 10 days, the growth curve drawn for 
20 provenances are presented in Fig. 1.   

 

 
 

Fig. 1: Growth patterns of plants from different provenances 
 

It is revealed (Fig. 1) that the maximum 
growth occurred for the plants of Devendranagar 
provenance. The average maximum height was 
recorded as 247.6 cm. These plants attained the 
ultimate height in 130 days. The plants of 
Dehradun, Nagpur, and Bandhavgarh 
provenances showed a similar growth pattern. 
The maximum heights attained by these plants 
were however little less as, 224.1 cm, 216.9 cm, 
and 215.7 cm, respectively.There was variation 
in the total number of days required to attain 
these heights, too. The numbers of days 
recorded for attaining the ultimate height were 
140, 120, and 130 days respectively for the 
provenances. The plants from Jaipur, Raipur, 
Jabalpur, and Purulia had shown the growth 
close to each other. The maximum heights 
attained by these provenances were 207.3 cm, 
206.5 cm, 205.5 cm, and 200.3 cm, respectively. 

The corresponding number of days required to 
attain the ultimate height were 120, 140, 130, 
and 140 days, respectively. Provenances of 
Haridwar, Dahod and Tatanagar attained the 
maximum height of 194.1cm, 188.2 cm, and 
185.0 cm in 130, 120, and 140 days, 
respectively; while the maximum height for 
Mangalore, Bishnupur, Jhargram, and 
Kharagpur provenances were recorded as 176.0 
cm, 173.9 cm, 169.7 cm and 165.8 cm, for the 
days required as 140, 130, 140, and 140 days, 
respectively. The plants of Asansol, Kalyani, 
Lakhsmikantapur, Govindapur and Bolpur 
provenances attained the lowest values for the 
average maximum height of 158 cm, 157.4 cm, 
153.4 cm, 154.2 am, and 146.7 cm within 140, 
140, 140, 140, and 130 days, respectively. The 
average of the maximum plant height attended 
for all the provenances is 187.31 cm. This shows 
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the existence of greater variability in maximum 
plant heights.It is interesting to note that in 12 
out of 20 provenances, theaverage maximum 
height of plants was achieved in 140 days. 
Similarly, in 5 and 3 provenances out of 20 
provenances, the plants achieved their average 
maximum height in 130, and 120 days, 
respectively. The average days required to 
attend maximum height is 134.5 days. 
Relationships between the maximum growth 
attained by plants and altitude, rainfall, minimum, 
and maximum temperature of provenances were 
explored by deriving the correlation coefficients. 
In a similar manner, relationships have been 
explored for the number of days the plants took 
to achieve their maximum height (Table 2). 
 
Table 2.Correlation coefficients for growths 
 

 Altitude Rainfall 
Minimum 

Temp. 
Maximum 

Temp. 

Maximum 
height 

0.86 -0.12 -0.15 0.68 

Number of 
days 

-0.30 0.49 -0.06 -0.39 

 
The Table 2 shows that the average maximum 
plant height has a strong positive correlation with 
the altitude, and a moderate positive correlation 

with maximum temperature of the provenances. 
Rainfall does not seem to have much impact on 
the growth of these plants. This, in turn, may 
imply that the growth of the plants is not much 
impaired even being fed with less amount of 
water. The average minimum temperature also 
does not appear to affect the growth. Correlation 
values show no significant impact of these 
geographical and meteorological factors on the 
total number of days required for achieving the 
ultimate height by the plants.  
 
Flowering patterns: The appearance of flower 
buds of Senna obtusifolia was recorded to start 
from 45 to 55 days after the germination. For the 
plants of Bolpur, Jaipur, Bandhavgarh, 
Bishnupur, Purulia and Haridwar provenances 
appearance of flower bud was noted to start 45 
days after germination, during the onset of the 
rainy season. In the provenances of Asansol, 
Dahod, Devendranagar, Govindapur, Jabalpur, 
Jhargram, Kalyani, Kharagpur, 
Lakshmikantapur, Nagpur, Raipur, and 
Tatanagar, it started at around 50 days after, 
while those for Mangalore, Raipur, and Nagpur it 
started after 55 days. The flowering patterns of 
all provenances are shown in the Fig. 2. 

 

 
 

Fig. 2: Flowering patterns of plants from different provenances 
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Blooming of the flowers startedduring 75 

to 85 days of germination and continued till 
about 115 to 120 days after the germination. 
Flowers started to shed off after 120 days of 
germination for the provenances of Bolpur and 
Jaipur. Shedding off takes place after 125 days 
of germination for Bishnupur and Jabalpur. It 
happens after 130 days for Purulia, Nagpur, 
Haridwar, Dahod, and 
Bandhabgarhprovenances and after 135 days 
forKalyani, Jhargram, Govindapur, Asansol, 
Kharagpur, Tatanagar, and Dehradun 
provenances.Flowers gradually turned off in the 
provenances of Lakshmikantapur in 140 days, 
Mangalore and Raipur in 145 days, and 
Devendranagar in 150 days. So, the 
flowersofBolpur and Jaipur provenances shed off 
firstafter 120 days of germination and the latest 
shedding of occurred 
inDevendranagarprovenancesafter 150 days of 

germination.The average shedding off time of 
flowers for all provenances is 133.25 days. Also, 
the average number of flowers for the 
considered provenanceis 88.65.So, the variation 
much higher in the case of shedding off time of 
flowers. 
 
Fruiting patterns: The pod of Senna 
obtusifoliacame out after 60 to 65 days of 
germination.A considerable variation was 
observed for fruiting patterns of plants from 
different provenances.Fruits began to appear at 
around 60 days after germination in Asansol, 
Bandhavgarh, Bishnupur, Bolpur, Jabalpur, 
Raipur, Purulia, and Tatanagar provenances. 
Fruiting of the plants from other provenances 
started from 65 days with an exception of 
Mangalore, Nagpur and Raipur provenancesin 
which it began on 70 days. The fruiting patterns 
are shown in the Fig. 3. 

 

 
 

Fig. 3: Fruiting patterns of plants from different provenances 
 

The fruiting continued till 135 days from 
the date of germination for the plants ofBolpur 
and Jaipur provenances.Fruiting continued till 
140 days for the plants from Bishnupur and 
Jabalpur with the average number of fruits 75 
and 100, respectively.Fruiting continued till 145 
days for the plants from Purulia, Nagpur, 
Haridwar, and Bandhabgarhprovenances.For 
most provenances fruiting continued till 150 
days. These are Lakshmikantapur, Kalyani, 

Jhargram, Govindapur, Asansol, Kharagpur, 
Tatanagar, Raipur, and Dahodprovenances. 
While the fruiting continued for Dehradun, 
Mangalore and Devendranagarprovenances till 
155, 160, and 165 days.The average number of 
days required for fruit emergence from the day of 
germination for all provenances is 148 days.The 
plants from Bolpur and Jaipur provenances 
showed fruit emergence for the shortest phase 
of  135   days   of   germination,    whereas    for  
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Devendranagar provenances it required the 
maximum time of 165 days. The average fruit 
count for all provenances is 84.4. 
Lakshmikantapur had the lowest fruit count of 
only 57 and Bandhabgarh had the highest flower 
count of 110.The plants of different provenances 
ofSenna obtusifolia collected from different parts 
of Indiawere of different altitudes, rainfalls, 
temperature ranges and many other 
factors.There are many reports on the impact of 
climate and geographical location on the 
morphology and phenology of plants (Dierig, et 
al 2006; Kushwaha et al., 2011; Cardoso et al 
2012; Lasky et al., 2016). The collected 

germplasmsbeing grown in the same field the 
variations revealedin respect of growth, flowering 
and fruiting patternsseems to be significant. 
These variationsaremost possiblydue to their 
inherent differencesat the genetic level.The need 
of adaptive changes through ages along with 
plasticity inherent in the plant system may bring 
change at the genetic level leading to variation in 
phenotypes. For envisaging the variation 
atintraspecific level, growth, flowering and 
fruiting patterns have been studiedand the 
results thereof for different traitsare displayedin 
Table 5. 

 
Table 5:  Some phenological characteristics of Senna obtusifolia 
 

 Maximum Minimum Range 

Average plant height 247.6 cm 146.7 cm 100.9 cm 

Days required to achieve average height 140 days 120 days 20 days 

Start of flowering after germination 55 days 45 days 10 days 

Flower count 116 60 56 

Flowers started to dehisce 150 days 120 days 30 days 

Start of fruiting after germination 65 days 60 days 05 days 

Fruiting continued till 165 days 135 days 30 days 

Fruit count 110 57 53 

 
Provenances of Senna obtusifolia, 

collected from different agroclimatic zones of 
India, have shown a good length of variation in 
different phenological traits. The most significant 
variationhas been observed in the height of 
plants, flower counts, and fruit counts. Such 
difference is not merely evident in plants in their 
respective in situ conditions, but even while 
grown from their seeds on a common place 
having same physical and chemical environment 
for growth. Variation recordedamongst such 
plants indicates that the specificity of traits is of 
very much stable and inherent in nature. 
Apprehending a plausible genetic basis behind 
the expression of the concerned traits and for 
the existenceof variations in themany selection 

made amongst theprovenances, in search of 
best performance, is supposed to be most 
effective. Moreover, the documentation of 
phenological events would serve as very useful 
information for the best exploitation of the 
species.  
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