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Introduction 
 

Phalsa (Grewia asiatica L.) belongs to family 

Tiliaceae. The phalsa is indigenous to Indian 

sub-continent and South-East Asia 

(Chundawat and Singh, 1980). Phalsa is 

found in wild form all along the foothills of 

Himalayas. There are 18 genera and 400 

species which are mostly distributed in 

tropical and sub-tropical regions of the world. 

The genus Grewia has 140 species, out of 

which 40 occur in India. Phalsa is sub-tropical 

fruit plant, flowering starts from February- 

March. Phalsa bear flowers on current year 

growth in the axil of the leaves and the 

dehiscence of anther takes place before the 

flowers are completely open (Godara, 1985).  

 

 

 

 
 

There are three to seven peduncles and each 

peduncle has three to six flowers of yellow 

colour. Phalsa is self-compatible, but pollens 

are not able to reach the stigma to effect the 

self-pollination due to detraction of stamens 

away from the stigma causes low fruit set 

(Randhawa and Dass, 1962). Phalsa fruit ripe 

in second fortnight of April and continue upto 

middle of June. Ripe berry contain 50-60 % 

juice, 10-11 % sugar and 2.0-2.5 % acid, 14.4 

% carbohydrates, 1.5 % protein, 0.9 % fat, 

129 mg/100g of pulp, 89 mg phosphorous, 3.1 

mg iron, 22 mg/100 g of pulp vitamin C and 

49 IU vitamin (Aykroyd, 1963). The fruit is 

non climacteric with extremely short shelf 
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The experiment was conducted at Rainfed Research Sub-Station for Subtropical Fruits 

(RRSS) Raya, Sher-e-Kashmir University of Agricultural Sciences and Technology of 

Jammu, during 2015-2016 in Randomized Block Design with three replications and ten 

treatments; T1 – 100 ppm GA3, T2- 150 ppm GA3, T3- 200 ppm GA3, T4- 100 ppm NAA, 

T5-150 ppm NAA, T6-200 ppm NAA, T7- 750 ppm Ethrel, T8- 1000 ppm Ethrel, T9- 1250 

ppm Ethrel and T10- control (water spray). Flowering behaviour like date of flower 

initiation, date of end of flowering, duration of flowering, average number of flowers per 

shoot and fruit yield were observed during the investigation. Pre flowering and pre harvest 

spray of 1250 ppm or 1000 ppm ethrel resulted in early flowering i.e. on 18
th

 March while 

untreated bushes were last to initiate flowering i.e. on 25
th

 March. Ethrel 1250 ppm 

resulted into early end date of flowering i.e. on 21
st
 April. GA3 150 ppm resulted in 

maximum average number of flowers and fruit yield in phalsa. 
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life. Inconsistent fruit yield, non-uniform 

ripening are the major bottlenecks in 

cultivation of phalsa. The use of plant growth 

regulators has become an important 

component of agrotechnical procedures for 

most of the cultivated plants and especially 

for fruit plants (Monselise, 1979). Plant 

growth regulators like GA3, NAA and ethrel 

has proved effective in increasing the size of 

fruit, improved fruit yield. The effect of plant 

growth regulators on growth and fruit yield of 

phalsa cv. Purple Round is a foregone 

conclusion, but the beneficial effect of plant 

growth regulators was yet to be fully explored 

especially in the Sub-Tropics of Jammu 

where phalsa bushes were successfully 

grown. 

 

Materials and Methods 
 

The present investigation entitled “Influence 

of Pre harvest and Pre flowering Sprays of 

Gibberellic acid, Napthalene acetic acid and 

Ethrel on flowering behaviour, fruit yield of 

phalsa cultivar Purple Round under Jammu- 

Suib tropics” was carried out at RRSS during 

the year 2015-16 on thirty years old, healthy 

phalsa bushes already established in the field. 

The bushes were pruned in mid of December. 

Geographically the experimental field is 

situated at an elevation of 332 m above mean 

sea level and lies at 32
o 

39ˈ North latitude and 

74
o 

53ˈ East longitude. The treatments were 

imposed at two time’s first spray of plant 

growth regulators was done at pre-flowering 

Stage and second spray was done at pre- 

harvesting stage. There were ten treatments; 

T1 – 100 ppm GA3, T2- 150 ppm GA3, T3-200 

ppm GA3,T4- 100 ppm NAA, T5-150 ppm 

NAA, T6-200 ppm NAA, T7- 750 ppm Ethrel, 

T8- 1000 ppm Ethrel, T9- 1250 ppm Ethrel 

and T10- control (water spray). The 

observations were recorded for flowering 

behaviour like date of flower initiation, date 

of end of flowering, duration of flowering, 

average number of flowers per shoot and fruit 

yield were observed during the investigation. 

The date of opening of first flower for each 

treatment was considered as the date of start 

of flowering. Observations were recorded 

regularly from tagged branches. End of 

flowering was recorded when almost all the 

flowers of bush were opened and there after 

no more flowering took place. The end of 

flowering i.e. petal fall was recorded in the 

field and the date recorded thereof. Duration 

of flowering was calculated by counting the 

total number of days from commencement of 

flowering to end of flowering. Four shoots in 

four directions (east, west, north and south) of 

all the treatments were tagged. The number of 

flowers of each treatment was determined on 

tagged shoots and expressed as number of 

flowers per shoot. The fruits harvested from 

each bush were weighed and considered as 

total yield and expressed in kg/ bush. 
 

Results and Discussion 

 

Data recorded on flowering behaviour (date 

of flower initiation, date of end of flowering, 

duration of flowering, average number of 

flowers per shoot) and fruit yield of phalsa cv. 

Purple Round is given in (Table 1). The 

perusal of data presented in Table 1 revealed 

that flowering commenced earliest i.e. 18
th

 

March in bushes treated with 1000 ppm or 

1250 ppm ethrel. The untreated bushes were 

last to initiate flowering i.e. on 25
th

 March. 

The earliness in flowering is probably 

because the ethrel releases ethylene when 

come in contact with the plant tissue which in 

turn, triggers the shoots to flower early.  

 

The earlier flowering in ethrel may be due to 

breaking of dormancy of buds and shoots. 

The reported results of floral induction as 

results of ethrel treatments to mango trees 

agreed with Chacko et al., (1972) and Rath 

and Das (1979). Similar effect of ethrel on 

induction of early flowering and initiation of 

full blooming (opening of flowers) had been 

reported in Langra mango by (Das et al., 

1989), in guava (Brahmachari et al., 1996). 



Int.J.Curr.Microbiol.App.Sci (2017) 6(10): 3504-3508 

3506 

 

The data regarding effect of plant growth 

regulators on date of end of flowering is 

presented in Table 1 indicate that among 

different treatments, the date of end of 

flowering was earlier in bushes treated with 

1250 ppm ethrel (21
st
 April), while it was 

prolonged (9
th

 May) in untreated bushes.  

 

Ethylene increases the endogenous level of 

ethylene production in shoot apices and 

stimulate the formation of separation layer or 

abscission zones in flowers by stimulating the 

activity of hydrolases enzyme. The present 

observation are in conformity with the 

findings of (Hussain et al., 2008) in 

pineapple. The duration of flower in response 

to different growth regulator treatments is 

given in Table 1. The minimum duration of 

flower (35.90 days) was recorded with the 

application of 1250 ppm and maximum 

duration of flower (46.00 days) was recorded 

in control treatment. The present observations 

are in line with the findings of Ghadage et al., 

(2016) in cashew. 

 

Table.1 Effect of plant growth regulators on flowering behavior and fruit yield of phalsa cv. 

Purple Round 

 

 

It is obvious from the data given in Table 1 

that the treatment 150 ppm GA3 resulted in 

maximum average number of flowers per 

shoot (128.83) which was statistically at par 

with 100 ppm GA3 (124.74) and 150 ppm 

NAA (124.66). Whereas, minimum average 

number of flowers (106.33) were recorded in 

control treatment. The increase in number of 

flowers per shoot might be due to the effect of 

gibberellic acid in accelerating the 

differentiation of inflorescence and rapid 

elongation of peduncle, leading to full 

development of flower buds having functional 

reproductive parts (Ozgvuen and Kaska, 1990 

and Parouissi et al., 2002). The result are in 

conformity with the findings of (Anwar et al., 

1990) in strawberry, (Singh, 2006) in phalsa 

and (Lal et al., 2013) in mango.  

 

It is clear from the data given in Table 1 that 

all growth regulator treatments except 1250 

ppm and 1000 ppm ethrel effect in increasing 

the yield of phalsa crop as compared to 

control. Maximum fruit yield of 3.00 kg/bush 

was recorded with 150 ppm GA3 which was 

statistically at par with 100 ppm GA3 (2.90 

kg/ bush) and 150 ppm NAA (2.86 kg/bush). 

Minimum fruit yield of 1.88 kg/bush was 

Treatments 

Date of flower 

initiation 

Date of 

end of 

flowering 

Durationof 

flowering  

(days) 

Average 

number of 

flowers per 

shoot 

Yield 

(kg/bush) 

T1 (100 ppm GA3) 20
th

 March 27
th

 April 39.00 124.74 2.90 

T2 (150 ppm GA3) 20
th

 March 26
th

 April 38.50 128.83 3.00 

T3 (200 ppm GA3) 21
st
 March 29

th
 April 40.00 121.25 2.78 

T4 (100 ppm NAA) 22
nd

 March 6
th

 May 45.55 123.12 2.75 

T5 (150 ppm NAA) 21
st
 March 2

nd
 May 43.00 124.66 2.86 

T6 (200 ppm NAA) 23
rd

 March 7
th

 May 45.50 119.10 2.50 

T7 (750 ppm Ethrel) 18
th

 March 22
nd

 April 36.50 112.08 2.18 

T8 (1000 ppm Ethrel) 18
th

 March 22
nd

 April 36.00 110.08 2.02 

T9 (1250 ppm Ethrel) 18
th

 March 21
st
 April 35.90 109.42 1.94 

T10 (Control) 25
th

 March 9
th

 May 46.00 106.33 1.88 

C.D. (p≤0.05)   0.82 5.17 0.21 
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recorded in control treatment. Among all the 

treatments GA3 recorded highest fruit yield, 

this might be due to increase in fruit set, large 

number of fruits, low percentage of fruit drop, 

more retention of fruits, better physiology of 

developing fruits in turn increased berry size, 

and berry weight. These results are in line 

with the findings (Randhawa et al., 1959; 

Singh et al., 1966; Reddy, 1977; Debnath et 

al., 2011; Singh et al., 2011 and Singh et al., 

2017) in phalsa. 

 

From the above studies it can be concluded 

that the application of ethrel resulted in 

earliest flowering, early end date of flowering 

and GA3 150 ppm resulted in maximum 

average number of flowers and fruit yield in 

phalsa. 
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