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ABSTRACT 

During the past few decades, significant achievements have been made to increase the food 

production to meet the ever – increasing need of human population. The agricultural practices 

includes high yielding varieties, excessive use of chemical fertilizers, pesticides, heavy irrigation 

etc. has resulted imbalance of ecosystem including soil erosion, nutrient deficiencies, loss of 

organic matter and ultimately loss in agricultural productivity. The concept of biofertilizer solid 

as well as liquid formulations needs to be popularized in a large way. Liquid technology is 

emerging as promising future and more efficient and result oriented. The present communication 

deals with the effect of crude extract of algae on the growth and yield of brinjal 

(Solanummelongena L.). Six treatments of different concentration were used. Marked response 

was observed in morphological and biochemical constituents of the treated plants with (20%, 

40%, 80% and 100%) concentration against the control (i.e. untreated plant). The morphological 

parameters- plant height, leaf size, flowering, fruits per plant, and fruit index was studied. The 

biochemical estimations of proteins, carbohydrates, crude lipids, ascorbic acid, were also found 

to be significantly increased. Chlorophyll-a, chlorophyll-b and carotenoid contents in the treated 

plant leaves were also found to be increase as against the control plants. The algal extract favors 

early and increased numbers of flowers and final fruit setting, also early harvesting as compared 

to the control plants. 

Key Words : Blue green algae, Lyngbya majuscule, Harvey ex Gomont, Brinjal 

(Solanummelongena L.), Foliar application 

 

INTRODUCTION 

Use of seaweeds as manure in farming is very 

ancient practice which was regularly practiced 

in Italy, Britain, Spain, France, Japan and 

China in the past. Very few studies have been 

initiated on the use of freshwater algae as 

biofertilizers. Now-a-days, chemical fertilizers 

are used in large quantity to overcome the 

nutrient deficiencies in the soil. This excessive 

use of chemical fertilizer has lead to soil 

infertility as well as reduced plants capability 

to uptake the essential nutrients. In India from 

1960 a program of green revolution was 

initiated which resulted in increased 

agricultural production by the use to high 

yielding, fertilizers responsive varieties. 

Agriculture is a backbone of Indian economy, 

nearly about 80% of the Indian population in 

depends on agriculture, of which majority 

(75%) of  farm  holders are small and marginal  

farmers having less than one hectare of land 

and up to 54.6% of the total farm holdings. It 

is very difficult for them to purchase and to use 

recommended fertilizers doses and expensive 

nutrient sources. In order to raise their incomes 

and living standards, these landholders must 

maximize crop productivity per unit area in the 

most cost effective manner. Biofertilizers are 

best described as microorganism which add, 

conserve and mobilize the crop nutrient in the 

soil. Biofertilizers is most commonly referred 

to the use of soil microorganisms to increase 

the availability and uptake of mineral nutrients 

for plants.  Blue green algae (Anabaena, 

Anabaenopsis, Nostoc , Tolypothrix) have been 

proved to be main source of organic nitrogen 

in low land and paddy fields. More recently, 

Bacillus thuringiensis (Bt) based biopesticides 

and biofertilizers have been recommended in 

paddy cultivation. As per Datta (2012)
 1

,       

“Bt  based biopesticides” and “Liquid USHA –  
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PUCHI” biofertilizer seem to be very much 

efficient against the paddy pest in the 

experimental paddy fields (plots). Algae are 

also one of the important biological resource 

having potential to convert the light energy 

into hydrogen (Bhagat et al. 2012)
2
. Dried 

Padina is found to be cheap, eco-friendly and 

effective in removal of heavy metals ions from 

wastewater
3
 and the freshwater blue-green 

algae (BGA) like Nostoc muscurum and 

Anabaena subcylindrica have the ability to 

remove toxic metals from aqueous solutions
4
. 

Now-a-days plant feeding with foliar spray has 

become more acceptable as an improved 

method of feeding plants. While watering 

plants with nutrient, it is necessary to ensure 

that roots get adequate water and nutrients. 

According to reports, foliar spray is 20 times 

more effective in putting nutrients right on the 

plant surfaces from where they will be 

absorbed into the plant body. The studies on 

foliar application of fertilizers and growth 

promoting substances were carried by various 

workers such as Teaotia, et. al.5, Das and 

Prusty
6
, Singh and Singh

7
, Hooda and 

Pandita
8
, Jyoti and Shamugavelu

9
. Most of 

these studies have been carried out on 

chemically synthesized growth promoting 

compounds. Studies on algal extracts and its 

derivatives on growth and yields of plants were 

carried by Bhosleet. al.10
, Rama Rao

11
, 

Dhargalkar and Untawale
12

, Aldworth and Van 

Staden
13

, Rama Rao
14

, Sekar et. al.15
, Khemnar 

& Chaugule
16

, Sivasankari
17

, Zaware et. al.18
, 

Zodape et. al.19 ,Zodape et. al.20, Bozorgi21, 

Ramyaet. al.,22
, Muhammad Azam et. al.23

. 

The present study was attempted to evaluate 

the effect of crude algal extract of Lynbgya 

majuscule Harvey ex Gomont on the growth, 

yield and biochemical parameters of Solanum 

melongena L. (Brinjal) through foliar 

application.  

MATERIAL AND METHODS 

Soil samples were collected from village Takli 

Dhokleshwar, dist. Ahmednagar (Maharashtra) 

for isolation of BGA. The isolated BGA as 

identified with the help of standard literature 

Deshikachary
24

.The strain showing fastest 

growth rate, viz.  Lyngbya majusculeHarvey ex 

Gomont was subsequently used for studies on 

foliar fertilizers. The isolate was grown on the 

BG-11 medium Venkatraman and Becker
25

 

Fresh biomass of algae (100g) was harvested 

by crushing in distilled water and filtering 

through a muslin cloth followed by filtering 

using Whatman No. 1 filter paper and the final 

volume of the filtrate was made up to 100ml 

with distilled water. This aqueous extract was 

diluted with distilled water to achieve various 

concentrations ranging from 0.5%-100% (w/v) 

and then used as foliar supplement. 

Test crop and treatments : The test plant 

selected for the present study was Brinjal 

(Solanum melongena L.) variety Pusa purple 

cluster. The test plants were sown in the field 

by using RBD plot method. To this 

transplanted plants, the algal extract (10ml) 

was sprayed at intervals of 15 days early 

morning at 7.00 am. The effect of the foliar 

spray was analyzed at predetermined intervals 

of time, i.e. number of days after sowing 

(DAS). The test plants that did not receive the 

foliar spray treatment were kept as negative 

controls.The experiments were performed in 

triplicates and the statistical analysis of results 

was done by using MS–Excel.Biochemical 

tests for estimation of protein (Lowry’s 

method), lipids (Gravimetric analysis), 

carbohydrates (Anthrone method), vitamin– c, 

etc. were performed by using standard 

methods
26-29

. 

RESULTS AND DISCUSSION 

Attempts to isolate algae from the soil yielded 

a total of 10 BGA strains of which fastest 

growing isolate was selected for further 

studies. The isolate was identified on the 

basis of morphological characteristics as 

Lyngbya majuscule Harvey ex Gomont. It was 

maintained on BG 11 agar slopes at 21°C. 

Fig. 1 shows the image of algal isolates 

obtained in the isolation program and 

maintained on agar slopes (a) or cultivated on 

agar plates for further work (b). The harvested 

algal biomass was processed and sprayed on 

the plant surfaces at predetermined 

concentrations. Fig. 2 shows the experimental 

plot with the growing samplings of brinjal 

and Fig. 3 shows the response of the plants 

after application of the three foliar sprays, i.e. 

up to 60 DAS.  
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Fig 1. : Pure culture of algae isolated from soil, (a) culture maintained on agar slopes, (b) culture 

grown on agar plates 

 

Fig. 2 : Randomized Block Design (RBD) plot trial experiment set up after 1
st
 foliar spray (30 

DAS) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 :  Effect of algal foliar spray on test plants after application of second foliar spray (45 

DAS); (a) induction of flowering after second spray, 45 DAS (b) development of fruit after 

second spray, 48-53 DAS, (c) matured fruit after third spray, 60-75 DAS (d) mature plant 90 

DAS 

a b 

c 
d 
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The fruit index after application of the third foliar 

spray was found to increased for the 20%-80% 

(w/v) algal concentrations; whereas, it was found 

to be lower above and below this concentration  

range (Fig. 4). The polar and equatorial diameter 

of fruits was found to be increased at algal 

concentration of 20% (w/v) as compared to the 

other concentrations used (Fig. 5). 

 

 

 

 

 

 

 

 

 

 

 

 

  

Fig. 4 : Effect of third foliar spray on the fruit index of test plant 

               

Fig. 5 : Effect of third foliar spray on the polar and equatorial diameters of fruit 

In accordance with the above observations, the 

average weight of the single fruit was also 

found to be increased at algal concentrations of 

20% and 40% (w/v) as shown in Fig. 6.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6 : Effect of third algal foliar spray on the fruit weight of brinjal 
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Biochemical analyses of the fruits revealed 

that the ascorbic acid content was maximum at 

algal concentrations in the range of 10-40% 

with optimum at 20% (w/v) concentration. The 

protein, carbohydrate and lipid contents were 

also found to be at the highest levels with algal 

concentration of 20% (w/v) as evidenced from 

data given in Fig. 7-10 and Table 1. 

 

Fig. 7 :  Comparative ascorbic acid contents of brinjal fruits after application of three algal foliar 

spray treatments 

 

Fig. 8 : Comparative protein contents of brinjal fruits after application of three algal foliar  

spray treatments 

 

Fig. 9 :  Comparative total carbohydrate contents of brinjal fruits after application of three algal 

foliar spray treatments 
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Fig. 10 : Comparative total lipid contents of brinjal fruits after application of three algal foliar 

spray treatments. 

Table 1 : Biochemical estimation of the fruits after I
st
 , II

nd
 and III

rd
 treatments 

S/N Treatments 
Ascorbic acid 

(mg/gm) 

Total 

proteins 

(mg/gm) 

Total 

carbohydrates 

(mg/gm) 

Total 

lipids(mg/gm) 

      I II III I II III I II III I II III 

1 Control 16.66 59.76 234.4 5 7.2 10.7 16.8 18.8 19.5 0.068 0.182 0.208 

 0.5             

2 10% 24.9 146.08 179.28 6 7.1 13 14.6 18 18.4 0.79 1.43 1.79 

3 20% 21.58 83 336.9 5.6 6.2 6 16 17.8 18.4 0.601 0.92 2.984 

4 40% 19.92 139.44 22.9 5.4 5.8 7.1 15.2 16.7 18 0.32 0.7 0.98 

5 80% 14.94 126.16 169.3 2.5 8 8.1 16.2 17.8 18.2 0.719 0.998 1.27 

6 100% 10 89.64 162.6 8 8.3 8.4 16 16.2 18 0.6 0.875 2.978 

              

  Mean values of 30 plants / concentration  

The experiments carried out on brinjal plants 

clearly pointed to the fact that plants treated 

with algal extracts showed marked changes in 

morphological and biochemical constituents 

with the application algal foliar spray as 

compared to the controls. Higher fruit index 

(74.26 and 75.65) was noted in case of the 

plants treated with 20% and 80% algal spray 

which is almost twice that of the control value 

(35.88). Similar observations were recorded by 

Ramya and Rathinave
22

 with the extract of  

Stoechospermum marginatum on Brinjal test 

plant. The biochemical estimations of ascorbic 

acid show gradually increasing trend when the 

plants were treated with the algal foliar spray 

in comparison to the controls.  

Enhancement of Vitamin C (ascorbic acid)   was   

also  recorded by Khemnar and Chaugule
16

 in  

Trigonellafoenum -graecum L. and  Zodape et. 

al19
 in Okra Abelmoschus esculentus L.  

The proteins content of the fruits also showed a 

marked increase with the application of the foliar 

spray, i.e. 5-12.0 mg/g. The maximum increase 

(12.0 mg/g) was observed at algal concentration 

of 10% (w/v). It must be mentioned that such 

detailed biochemical analysis have not been 

reported so far algal foliar fertilizers in brinjal 

crop. The increase in carbohydrate content with 

the algal treatment (29.0 mg/g with 20% algal 

concentration) points to the increase in fruit 

biomass that indicates high nutritive value of the 

fruit for human consumption. Similarly the 

enhanced lipid content (0.068- 0.208 mg/g) post 

application of algal foliar spray also indicates 

potential of the fertilizer in increasing the quality 

of the crop.    
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CONCLUSION 

The present work highlights the effectiveness 

of algal foliar spray for enhancing the yield of 

crop plants, especially brinjal. It was found 

that 20% (w/v) concentration of the algal 

extract was the most effective concentration 

and that the algal extract could be a good 

substitute to the chemical fertilizers.This 

practice could meet the manurel requirement 

of organic farming and serve as a cost effective 

and ecofriendly  approach for sustainable 

agriculture and environment.  
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