
EPR R OT DN UAL CP T IF VEO  BY
T I OEI L

C O

O G

S I SE TH ST

The International Journal of Plant Reproductive Biology 7(2) pp.153-158, 2015

INTRODUCTION in-situ and ex-situ conservation strategies are based on 
an in-depth knowledge of plant reproductive biology 
(Moza & Bhatnagar 2007). Over 80% of the world population is mainly 

Andrographis is an important genus of the family dependent on various kinds of natural products, 
Acanthaceae. About 40 species of Andrographis have including herbs for the treatment of various diseases 
been reported to occur in tropical Asia with its origin (Satakopan 1994). In just about 2.4% of the geographical 
from south India and Sri Lanka and 19 species are found area, India harbors 11% of the world flora (Sanjappa 
in India. A. paniculata occupies an important position 2005). India is considered as an important treasury of 
due to its wide use in various traditional systems of plant wealth, where over 7500 plant species are used for 
medicine all over the world (Kanokwan & Nobuo 2008, the treatment of various ailments by the tribal 
Ojha & Ahmed 2010, Chao & Lin 2010, Mishra et al. communities. It is estimated that as many as 5285 
2010, Niranjan et al. 2010, Arifullah et al. 2013, Kale et species of angiosperms belonging to 140 genera are 
al. 2013). Andrographis paniculata is usually found in endemic to India (Anonymous 2001). Reproduction is a 
the wild state but also cultivated on a large scale in India. natural process of increasing the number of individuals 
It is grown through seeds in loamy soil and in India it is of a species. It is vital for the survival and evolution of 
cultivated through seeds during rainy season between any individual. Reproductive biology plays an important 
July to September. The red and black soils having light role in biodiversity conservation. This is because both 
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ABSTRACT

Keywords : 

Andrographis paniculata (Burm.f.) Nees. (Acanthaceae) is an annual herb of medicinal importance. It is 
considered as a repository of a large number of active secondary metabolic compounds. Study on 
reproductive biology of A. paniculata is a crucial aspect for its successful conservation and obtaining good 
quality active compounds. The present paper reveals some observations on floral biology, pollination 
behavior and fruit biology of this species in the growing at Medicinal Plants Garden, Jiwaji University, 
Gwalior. Flowering commenced in second week of October and plants were in full bloom till third week of 
December and it continued for about 7-9 weeks till second week of March. Flowers open in the morning 
between 07:00-08:00. Anther dehisced between 09:30-11:00 and the bifid stigma became receptive between 
11:00-13:00. The period of stigma receptivity coincides with anther dehiscence. Fruit set from hand 
pollination treatments was 35.42±4.17 % while seed set was 82.1±2.465 %. Observations are useful for 
conservation and development of better varieties of this multipurpose medicinal herb.

Andrographis paniculata, floral biology, pollination biology and breeding systems



amount of organic matter are suitable for commercial used for Pollen counts by counting the average ten drops 
cultivation of this crop (Mishra et al. 2007). It is (50% glycerine) in total volume of 50 ml (Jain et al. 
observed that the population of this species is depleting (1992). Pollen size was measured with a calibrated 
due to several man-made and natural factors which ocular micrometer under a bright-field microscope 
comprise habitat loss, fragmentation, over exploitation, following the procedure of Shivanna & Rangaswamy 
invasion of exotics, pollution and climate change. 

(1992). Pollen viability was determined by 10% 
Besides population loss, a good number of its pollinators 

tetrazolium salt (TTC) solution in 50% sucrose solution 
are also reducing due to various reasons (Aizen & 

(Hauser & Morrison 1964). Pollen germination and Feinsinger 1994).                    
pollen tube growth in the pistil were observed by Reproductive biology and breeding system of 
adopting the methods of Shivanna & Rangaswamy Andrographis paniculata have been studied earlier 
(1992). In vitro pollen germination was observed by (Lattoo et al. 2006, Chia 2009, Ghosh et al. 2012, 
using different concentration of sucrose solution (n=20). Valdiani et at. 2012). However, reproductive biology of 
Pollen–ovule (p/o) ratio was determined by dividing the this medicinally important herb in this part of India 

(Madhya Pradesh) has not been studied so far and average number of pollen grains produced in a flower by 
therefore, present investigation has been undertaken to the average number of ovules per flower, as described by 
study the floral biology, pollination biology and (Cruden) 1977. 
breeding system in this medicinally important plant. Floral visitors–Observations on pollinators were 

conducted over 10–15 days at the sites during the 
MATERIALS & METHODS growing season of A. paniculata as per Dafni's method 

(1992). Flower visitors were recorded during the peak 
Study Site–The study site is located (between flowering time. Very close observation was made to find 

º  º
26 11'43.5" N and 078  10'25.0" E), at Gwalior, northern out the pollinator - stigma contact. Visitors were 
Madhya Pradesh, India. The average elevation is about classified as pollinators if they contacted the exerted 
197 m above the sea level and is spread over an area of stigmas. The pollinator visitation rate was observed by 
5214.00 sq km in the Chambal river valley. The annual following the method of 
temperature of Gwalior ranged between 17.7°C-32.7°C, Flowers were observed from 0700 h to 
annual average rainfall was 700 mm and Relative 1900 h during the blooming period. All observations 
Humidity ranged between 60.54% and 65.89% during were made from a fixed location from which 20-40 
the study period (2012-2013). flowers could be monitored.
Phenology and floral biology–Studies of some floral Fruit and seeds Biology–For estimation of fruit-set, 
attributes like shedding of leaves, leaf emergence, number of inflorescence were selected at random, 
flowering, fruiting, fruit dispersal and seed germination tagged and observed. Percentage of fruit and seed-set 
were recorded over a period of flowering season. The were calculated by following formula (Burnea et al. 
average numbers of flowers present on an inflorescence 2003).
were recorded from a randomly tagged flowering Fruit set % = no. of fruits per inflorescence ÷ no. of
branches (n=50). The time of anthesis, anther dehiscence  flower per inflorescence X 100 and
and stigma receptivity were recorded by the method of Seed set % = no. of seeds per fruit ÷ no. of ovules
Kearns & Inouye (1993). Stigma receptivity was tested per pistil X 100.
by pollinating flowers at different stages and also by 

observing the stigmatic surface with the help of hand RESULTS
lens (10X). Stigmas with bubbles were considered 

receptive. Description of species–Andrographis paniculata 
Pollination–Pollination efficiency of different insects (Burm.f.) Nees. is an erect annual plant belongs to the 
was recorded by observing pollen load on their body family Acanthaceae and commonly known as King of 
parts under a microscope according to the procedure Bitters in English and Kalmegh in Hindi. Stem are 
given by Kearns & Inouye (1993). Drop method was acutely quadrangular, more branches and easily 

 

 

Etcheverry et al. (2008), for one 

year's period. 
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wrecked. Leaves are simple, opposite, lanceolate 3 – 9 (Mean=SE, n=15) per fruits. The inflorescence is freely 

cm. long and 1-3 cm wide with margin acute.    branched, terminal racemose, 8.541±0.755 cm (Mean ± 

Flowers are small measuring 1.109±0.0368 cm SE, n=27) in length. There are 29.407±4.278 (Mean ± 

(Mean ± SE, n=11) long with 0.255±0.0207 cm (Mean ± SE, n=27) flowers per inflorescence and of which 

SE, n=11) diameter of the corolla, white with maroon 73.315±1.634 % (Mean ± SE, n=27) of flowers are open. 

streak on upper lip, it is hairy on the outer surface more Phenology–Flowering starts from the second week of 

towards posterior lip oblong, hooded over the anterior October and remains in full bloom till third week of 

lip (Fig 1 A). It has intimate proximity of stigma with two December and continues for about 7-9 week till second 

celled anthers (Fig. 1 B). It is complete, bisexual, week of March. However fruiting commenced from the 

irregular (zygomorphic), hyppogynous, pentamerous second week of March and culminated in the last week of 

pedicillate and tubular in shape and tri-colporate type of April. The fruits become mature in first week of May and 

pollen grains are present (Fig. 1 C). There are five sepals disperse by the end of June. Flowers open in the morning 

linear dentate with glandular hair of each which is 0.39 between 07:00-08:00, anther dehiscence between 

±0.0233 cm (Mean ± SE, n=10) long. Fruits are capsule, (09:30-11:00 and bifid stigma become receptive 

linear, oblong and acute at both ends and seeds are very between 11:00-13:00. The total life span of a single 

small, sub quadrate, numerous in number 10.26±0.38 flower was 31 h.

 

Fig.1. Andrographis paniculata plant with large number of flowers and fruits and a flower in the inset. B. Two 

celled anther and C. Pollen grain (280X).
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Pollen Viability–The average number of pollen grains Fruit and seed biology–Results indicate that fruit set 

per flower was 2908.8±119.99 (Mean ± SE, n=10). percentage in open pollinated flowers was (35.42±4.17 

Anther dehiscence occurred 31 h after flowering. Nearly %, Mean ± SE, n=27), seed set (82.099±2.465 %, 

64 % of pollen grains were viable at the time of anther Mean ± SE, n=27), seed germination in Petri-plate 

dehiscence. The viability declined to nearly 30% after 12 (59.94±1.48 %, Mean ± SE, n = 9 /petri-plate), fruit and 

h and to 40 % after 24 h at room temperature. seed weight 0.028±0.0017g (Mean ± SE, n=35) 

and 2.75±0.01mg (Mean ± SE, n = 15 respectively 

(Table 1).

Table 1–Reproductive structure of Andrographis 

paniculata

Parameters Observations 

(Mean ± SE, n=15)

Pollen number per flower 2908.8±119.99 (n=10)

Pollen size (µm) 83.12±0.79

Ovule number per ovary 12

Fruit size

     Length (cm) 2.34±0.05

     Width (cm) 0.43±0.01
Fig. 2– Length of pollen tube in vitro germination in Fruit weight (g) 0.028±0.0017 (n=35)

 Andrographis paniculata. Seed weight (mg) 2.75±0.01

Seed number per fruit 10.26±0.38Flower visitors–Floral visitors were observed on a total 
Seed size (mm) 0.17±0.01of 27 freshly opened flowers between 1 : 30 to 2 : 00 p.m. 
Pollen: ovule ratio 24.24 : 1Results indicated that honey bees (Apis dorsata and 
Ovule: seed ratio 1.2:1A. indica) exhibited highest frequency of visit (7 times) 

followed by butterflies (Pieris brassicae and Limenistin 
DISCUSSIONspp.) with only 6 visits during this duration (Fig. 3). 

Beetles (Heteroligus spp.) and wasps (Vespa spp.) 
Flowering is one of the important phenoevents exhibited least visiting frequency i.e. only 3 times.

which strongly influences the reproductive success of a 

species (Rathcke & Lacey 1985, Fenner 1998). Various 

climatic factors including temperature and humidity 

play important role in successful fruit and seed set 

(Kevan & Baker 1983). Observations of (Hudedamani & 

Yadav 2013) on Andrographis paniculata indicate that 

low flowering occurs initially in October, gradually 

increases and reaches to its peak in November. 

Flowering cessation takes place in mid December. At 

present study site i.e. Gwalior, flowering in 

Andrographis paniculata initiates from the second week 

of October and reaches to full bloom stage in third week 

of December. The change in peak flowering period in 

same species at two different places seems to be the 

impact of climatic factors. Fruiting commences from the Fig. 3– Frequency of different floral visitors in
second week of March till last week of April. Fruits  Andrographis paniculata.
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become mature in first week of May and disperse at the Gwalior for providing facilities and support during the 

end of June. study. Authors are also thankful to Prof. SVS Chauhan 

The present study shows that in Andrographis for reviving the manuscript and for providing some 
paniculata the pollen collected between 0930-1100 h on important suggestions.
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