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Abstract 

Abutilon indicum commonly known as Kanghi belongs to the family malvaceae. The seed germination ranged 

from (0 to 7 %) when planted on wet filter paper under favorable conditions showing high level of seed 

dormancy. The seeds were subjected to the aforesaid physical and chemical treatments. The various scarification 

treatments (mechanical, hot water and acid scarification) were significantly effective in breaking seed dormancy 

in Abutilon. The germination of seed given mechanical scarification treatment was recorded with a germination 

percentage (15-18%) vigour index (55.5-68.4), speed of germination (2.2 and 2.5) which is significantly superior 

over germination percentage (0.7) vigour index (0.2-20.3) and speed of germination (0 to 1.5) of the untreated 

control. The exposure of seeds to hot water at 700C for 20 minutes resulted in maximum germination percentage 

(80-82%),vigour index (303.4-344.0) and speed of germination (13.31-16.35) followed by 10 minutes exposure 

to hot water recorded germination percentage (70-75%), vigour index (232.5- 245.0) and speed of germination( 

9.63- 12.8). Acid scarification(H2SO4  5N) was effective in enhancing the germination percentage (40- 42 %), 

vigour index (124.0-168.0) and speed of germination (7.8- 9.5).The seeds soaked in GA3, KNO3 and Thiourea 

solution for 24 hours duration was not found too much effective to overcome the seed dormancy with varying 

germination percentage (10- 20 % ) 
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 Introduction 

The Abutilon genus of the Malvaceae family commonly known as Kanghi or Atibala  comprises of about 150 

annual or perennial herbs, shrubs or even small trees widely distributed in the tropical and subtropical countries 

of America, Africa, Asia and Australia.The species is used widely in its native range as a traditional medicinal 

plants (Mohite et al,2012) .The various parts of the plant Abutilon such as roots, leaves and seeds are 

documented to possess various medicinal properties in ethnobotanical surveys conducted by ethnobotanists and 

in traditional systems of medicine such as Ayurveda. Large variety of compounds have been isolated from genus 

Abutilon such as flavonoids, steroids, terpenoids and phenolics. The infusion of the roots is useful for treating 

leprosy and as a cooling agent during high fever. Extract of bark is used as diuretic and astringent. The seeds 

called Balbij are rich in mucilage and used as laxative and demulcent but freshly harvested seeds are highly 

hard seeded with poor germination. Seed dormancy in Leguminoceae, Malvaceae, Anacardiaceae  and Fabaceae 

(Barton,1965) is generally  controlled by a hard  and impermeable seed coat which must help to permit 

germination. The hard seed coat prevents imbibition and gaseous exchange that leads to physical dormancy and 

show poor germination. 

 

Materials and methods:- 

The mature seeds of Abutilon indicum were collected from NBPGR , Pusa Campus , New Delhi.The study on  

imbibitions of water by the intact and chipped seeds ,tetrazolium test and electrical conductivity of the seed 

lechates was carried out to work out the causes of dormancy and the seed viability.  
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Mechanical Scarification:-In mechanical scarification the surface of the seed were scarified by chipping or 

rubbing on the rough surface or sand paper. 

Hot water treatment:-The seeds were soaked in hot water (700 C) for 10 ,20 and 30 minutes duration. 

Acid scarification- Seeds were soaked in three concentration (1N,5N and 10N) of sulphuric acid for 15 min. 

duration. 

Chemical treatment:-The seeds were treated with different concentrations of GA3 , KNO3 and Thiourea for 24 

hr. soaking duration. 

I. Gibberelic acid:-seeds were soaked in 100 , 200 and 300 ppm GA3 concentration for 24 hr and then plated 

them on the moist filter / tissue paper for germination. 

II. KNO3:- seeds were soaked in 0.1%, 0.5% and 1.0% concentration of KNO3 for 24 hr. and then plated them 

on the moist filter / tissue paper for germination. 

III. Thiourea :- seeds were soaked in 0.1% ,0.5% and 1.0% Thiourea concentration for 24 hr. and then plated 

them on the moist filter / tissue paper for germination. 

Seed germination test :-Germination test was conducted with four replicates of 25 seeds each , following the 

ISTA method at 270  C (Anonymous 1985).The germinated seeds were categorized in to normal  ,abnormal , 

dead and hard seeds counted every day . Germination percentage was recorded on the basis of normal seedling 

only .Seeds were considered to have germinated when the redicle has emerged out. 

Vigour measurement  :-Vigour index was calculated as the product of seedling vigour (root + shoot length ) 

and germination percentage. 

Speed of germination :- For calculating the  speed of germination the germination counts were taken every 24 

hr and seeds were considered germinated when 1 mm radical emerge .An index was computed for each treated 

lot by dividing the number seedlings removed each day by the day after planting on which they were removed. 

Speed of germination  =     
No.  of seedling removed daily

 Days  after planting
 

Statistical analysis :-The data recorded for different parameters were analysed statically by method of analysis 

of variance as described by Cochran and Cox (1957) under completely randomized block design. 

 

Results and Discussion 

The seed samples taken from the seed lots were subjected to quick viability test (tetrazolium test) which showed 

(92-93%) seed viability percentage and electrical conductivity of the seed lechates was carried out to work out 

the causes of dormancy and the seed viability. The data pertaining to the effect of different treatments to 

overcome the dormancy and improving the germination are presented in table-1.The Abutilon indicum exhibited 

complete dormancy i.e. there was observed poor or nil germination of seeds under favourable conditions. The 

seeds of Abutilon indicum were given mechanical and acid scarification, hot water and chemical viz GA3 ( 100, 

200 and 300 ppm) , KNO3 (0.1, 0.5 and 1.0 %) and Thiourea 0.1,0.5 and 1.0%) treatments. Mechanical 

scarification treatment improved germination (15-18%),seedling vigour (3.7-3.8),vigour index (55.5-68.4) and 

speed of germination(2.2-2.5) which is significantly superior over the untreated control (7%).Mechanical 

scarification with sand paper also improved germination upto 16% against control (8%) (Gupta et al.2001). The 

exposure of seeds to hot water for 20 minutes resulted into maximum germination percentage (80-82%) , Vigour 

index (303.4-344.0) and speed of germination(13.31-16.35) followed by 10 minutes exposure to hot water. 

Similarly Gupta et al.(2001) also reported maximum germination (82%) seeds soaked at 700C for 10 minutes. 

Sadeghloo et al.(2013) observed that the Seeds soaked in boiling water for 5 sec. to break seed dormancy before 

germination tests in Abutilon theophrasti,. April McDonnell et al.(2012) also observed a significantly higher 

seeds germination  percentage (63.3%) when seeds dipped in water at (800C) hot water treatment effectively 

broke dormancy of I.remota seeds and also suggested that physical seed dormancy in this species is attributed 

to a durable (hard) seed coat. Some species within Malvaceae are known to possess durable (hard) seed coats 
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prone to weakening by hot water exposure (Baskin and Baskin 1997). The soaking of seeds in different 

concentration of GA3, KNO3 and Thiourea solution for 24 hours duration resulted in poor germination (10-20 

%),vigour index (24.0-114.0) and speed of germination (1.6-3.4).Thus this treatment was not found too much 

effective to overcome the dormancy. The acid scarification (5N H2SO4) was effective in enhancing the 

germination percentage (40-42%) and speed of germination (7.8-9.5) as compared to germination percentage 

(15-18%) and speed of germination (2.2-2.5) under mechanical scarification. Gupta et al.(2001) showed that 

different treatments like hot water treatment at 70°C for 10 minutes followed by concentrated H2SO4 

scarification for five minutes was most effective in breaking the dormancy which was imposed by seed coat in 

Abutilon indicum. However, Al-Helal et al.(1989) found that seed treatment with H2SO4 was more effective for 

removal of seed coat dormancy in Senna than mechanical or boiling water or incision of testa. 

Table 1-Effect of different pre showing seed treatments on germination , root / shoot length (seedling vigour ), 

vigour index and speed of germination in different seeds lot of Kanghi (Abutilon indicum). 

 

 

Treatments 

 

Germination 

% 

Shoot length 

cm 

Root length 

cm 

Total Vigour index Speed of 

germination 

Seeds lot 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 

Control 0 7 0 1.9 0 1.0 0 2.9 0 20.3 0 1.5 

Scarification 

(Mechanical) 

18 15 2.3 2.5 1.5 1.2 3.8 3.7 68.4 55.5 2.5 2.2 

Hot water  

10 min 70 75 2.4 2.1 1.1 1.0 3.5 3.1 245.0 232.5 9.63 12.8 

20 min 82 80 2.7 2.9 1.0 1.4 3.7 4.3 303.4 344.0 13.31 16.35 

30 min 65 60 2.5 2.4 0.9 1.6 3.4 4.0 221.0 240.0 10.7 7.90 

Acid Treatment 

(15minutes) 

 

H2SO4 1N 37 32 2.2 2.6 0.6 0.8 2.8 3.4 103.6 108.8 4.2 6.6 

H2SO4 5N 42 40 2.5 1.8 1.5 1.3 4.0 3.1 168.0 124.0 7.8 9.5 

H2SO4 10N 30 25 2.3 2.8 1.2 1.1 3.5 3.9 105.0 97.5 4.3 6.8 

Chemical 

(24hr.soaking) 

GA3  100 ppm 11 12 3.3 2.9 2.0 1.9 5.3 4.8 58.3 57.6 3.0 3.2 

         200 ppm 14 16 3.5 3.5 2.5 2.0 6.0 5.5 84.0 88.0 2.2 2.8 

         300 ppm 16 10 3.0 3.1 2.2 2.1 5.2 5.2 83.2 52.0 2.5 1.6 

KNO3     0.1% 12 15 3.5 3.4 2.5 1.5 6.0 4.9 72.0 73.5 2.2 3.0 

0.5% 16 18 2.9 3.2 2.2 2.0 5.1 5.2 81.6 93.6 2.5 3.4 

1.0% 14 20 3.6 3.9 2.4 1.8 6.0 5.7 84.0 114.0 2.8 2.9 

Thiourea 0.1% 15 10 1.5 1.9 0.7 0.5 2.2 2.4 33.0 24.0 3.1 1.9 

0.5% 18 14 2.2 2.0 0.9 1.1 3.1 3.1 55.8 43.4 3.3 2.5 

1.0% 10 17 2.4 2.1 1.0 0.9 3.4 3.0 34.0 51.0 2.0 2.8 

CD at 5% 1.608 2.42 0.187 0.193 0.070 0.067 0.205 0.23 5.97 6.07 2.81 0.34 
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