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Abstract 
Telangana is one of the important places where 
medicinal plants are used for curing various ailments in 
the body. In the present study 3 ecotypes of 
Andrographis paniculata were selected from three 

districts of Telangana, India which are Adilabad, 
Nizamabad and Hyderabad. These plants were grown for 
3 years and were harvested. Plants were checked for 
morphological characters at every two days interval and 
relative growth rate (RGR). It was observed that there 
were no variations in the plants grown from seeds of 
different district of varying latitude, since there was no 
variation in the environment. It is only in Adilabad 

district plants shown the trifoliate characteristic which 
can be attributed to the genetic variation. 
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1. Introduction 

 

Andrographispaniculata is an annual herbaceous 

plant belonging to the family Acanthaceaeand is 

mostly seen in India and Srilanka. It is being used 
to treat infections and some diseases wherein the 

medicines are prepared from leaves and roots and 

in some instances the whole plant also can be used. 

Along the latitudes there is lot of variation in 

temperature, solar radiation and soil condition 

which also affects the plant growth too. Variation 

among plant populations along latitudinal gradients 

has been extensively investigated in terms of 

morphology, phenology, physiology and life 

history traits (Chaplin, 1974, 1981; Grime, 1979; 

Chapin and Chapin, 1981; Winn AA, 1993; Zhang 
and Leibowitz, 1994). Here the variation might be 

phenotypic or genotypic. 

 

Relative growth rate (RGR) is a comprehensive 

trait of plants, and also an important component of 

fitness (McGraw and Garbutt, 1990), which  

 

 

integrates morphological traits of plants with their 

physiological ones. Current theories of plant life-

history strategies (Grime, 1979; Tilman, 1988) 
ascribe great importance to variation in RGR 

although they differ in the interpretation of RGR 

differences among plants (McGraw and Garbutt, 

1990). According to our investigation that focusing 

on latitudinal variation in RGR have been rare, 

although numerous studies (BoÈcher,1949; 

BoÈcher and Larsen, 1958; Reinartz, 1984b; 

Potvin, 1986; Lacey, 1988; Winn and Gross, 1993) 

have investigated the influence of latitude on 

phenology. It was concluded that plants from low-

latitude habitats tend to have a shorter length of 
pre-reproductive period than those from high 

latitude habitats and that this latitudinal change is 

genetically based (Lacey, 1988; Bannister, 1976). 
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2. Objective of Research 

 

The two traits checked for are RGR and plant size. 

RGR is increase in size relative to the size of the 

plant present at the start of a given time interval. 

Our main aim of this study include  
1. Are there any differences in 3 ecotypes relating 

to RGR and plant size with varying latitudes? 2. If 

variations are seen, why they are found in the plant 

and if not, why they are not found in the plant? 

 

3. Materials and Methods 

 

3. 1. Collection of seeds  

The plants were collected from three different areas 

namely Adilabad, Nizamabad and Hyderabad 

which were later brought to the lab for air drying 

under shade after which the seeds were collected. 

 

3.2. Sowing and growing conditions 

The seeds were sowed in trays and were left for 15-

20 days for the formation of seedlings during 

which water was sprayed at regular intervals of 

time. Such trays were kept in glass house, 

Botanical garden, Department of Botany, Osmania 

University. These trays were checked for saplings 

which took a time period of 30 to 45 days to grow. 

Such saplings were further transferred into the 

fields. The crop was grown as per cultivation 
practices developed by pandey and mandal. 

 

3.3. Fields preparation and transfer of the saplings 

The field was ploughed to loosen the soil and 

manure was added for increasing the fertility of the 

soil. Into such prepared field the saplings were 

transferred and a distance of 10-12 cm was 

maintained between the saplings for better growth 

of the plant. Such transferred plants were grown for 

6 months of time and were observed for variations 

in plant size. During the growing process the 

temperature was between 28 c to 35 can irrigation 
was performed at regular basis. Regularly the field 

was visited for checking any variation.  

 

 

 

 

3.4. Harvest and measurements  

Plant size and growth parameters were checked by 

harvesting 10 plants from 3 district samples at 10, 

20, 30 days after emergence. During each harvest, 

the following parameters were checked that is 

shoot length, petioles size, leaf length and leaf 
width. The relative growth rate was checked.  

 

3.5. Determination of dry weight  

Morphological parameters like shoot length, 

petioles size, and leaf length and leaf width were 

recorded for knowing the phenotypic diversity. For 

determining the dry weight the plants were 

collected from the fields and were washed under 

tap to remove the soil followed by drying under fan 

which was further dried under shadow and then dry 

biomass weight was also recorded. 

 
3.6. Statistical analysis 

To compare the difference among shoot length, 

petioles size, leaf length and leaf width one way 

ANOVA was performed. 

 

4. Result and Discussion  

 

4.1. Plant size  

The growth period of 45 days from germination 

was taken into consideration to study the 

differences in plant size among Andrographis 
paniculata collected from different geographical 

areas, were maintained in a glass house. The 

following plant size parameters are undertaken 

which include shoot length, petiole size, and leaf 

length and leaf width. The p values were calculated 

at an interval of 10 days. The p value for shoot 

length, leaf length and leaf width states that the 

plants didn’t show much variation as shown in 

table 1.The petioles of all the three area plants have 

shown same size at equal intervals of time. The 

maternal effect is removed by propagating the 

plants for many generations. It can be assumed that 
even though there were latitudinal differences yet 

as the plants were grown in same environment for 

many generations they did not show much variation 

except the trifoliate characteristic seen in Adilabad 

area plants which might be due to genetic variation. 

 

 
Table 1: Analysis of varianceon different measures of plant size of 10 Andrographis paniculata.  
Abbreviations: shoot length (SL) in (LL) in mm, leaf length(LL) in mm and leaf width(LW) in mm 

Number of days SL LL LW 

15 Days F value= 4.015 F value=38.247 F value=4.12 

P<0.00001 P<0.00001 P<0.00001 

25 Days F value=45.412 F value=37.138 F value=26.4697 

P<0.00001 P<0.00001 P<0.00001 

35Days F value=55.404 F value=52.6 F value=120.522 

P<0.00001 P<0.00001 P<0.00001 

 
4.2. Relative growth rate (RGR) 

Extensive studies have been carried out to investigate inherent variation in growth rate among higher plants (see 

review by Lambers and Poorter 1992); and all show that RGR differs considerably among species although the 
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amount of variation depends largely on the selection of the species involved. When the overall RGR was seen 

for the plants from three districts the range was relatively narrow that is 0.236 to 0.239 day-1 after 25days and 

0.078 to 0.081 day-1 after 35 days as shown in table 2. The little variation seen in the RGR can be due to some 

genetic variations which can be directly attributed to the latitude and might also due to selection pressures along 

this environmental gradient.  

 
Table 2: Calculation of Relative growth rate (RGR) at an interval of 10 days by taking average of 10 plants from one district 

Name of the district 25 days(day-1) 35 days(day-1) 

Adilabad 0.2399 0.08134 

Nizamabad 0.23706 0.07813 

Hyderabad 0.23627 0.08092 

 

Further Scope of the study  

 

The Adilabad plants can be further checked for that 

genetic variation and tried to imbibe that gene into 

the other plants from other districts to increase the 

number of leaves and at the same time increase the 

product too.  
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Conclusion 

 

This experimental study have proven that to study 
the variations in the plants collected from different 

areas proper environmental conditions which 

mimic the actual area from where they were 

collected have to be provided. 

 

Research Highlights 

 

Even though the samples were taken from different 

places there was no variation seen amongst them 

which might be because of providing same 

environmental conditions for all of them to grow. It 

is been observed that the samples of Adilabad 
district have shown the trifoliate characteristic 

which can be attributed to the genetic variation. 

 

Limitations 

 

The major limitation is time constrain which did 

not allow to observe for some more generations 

wherein there might be chances of seeing 

noticeable characters. 

 

Recommendations 

 

Further studies can be done by increasing the 

duration of the study and also if proper 

environment is provided then variations can also be 

seen. 
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