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ABSTRACT— Promising materials to reduce the use of chemical compounds in cultivation are natural biomaterials. 

Chitosan and sodium alginate were subjected to a Co-60 gamma treatment in this research. Different concentrations of 

chitosan (300 ppm), sodium alginate (500 ppm), and a mixed solution (90:10 irradiated Na-alginate: chitosan) were 

administered through foliar spraying with intervals of 15 and 30 days to observe the impacts on growth and anti-fungal 

activity. The growth attributes like total number of leafs, productivity of growing and mature leafs and anti-fungal activities 

were determined up to five months. When sprayed 15 days apart, the mixed solution was found to increase the output of 

pineapple plants and the height of mature leaves, whereas sodium alginate was found to increase the productivity of 

growing leaves when sprayed at 30-day intervals. The findings showed that sodium alginate and chitosan that had been 

irradiated both significantly improved productivity and decreased total fungal count. 
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1. INTRODUCTION 

  More product crops are needed in today's overpopulated globe in order to meet demand within its capacity. For instance, 

it is now common practice to use chemical fertilizer to increase crop output. The indiscriminate use of commercial chemical 

plant growth promoters or pesticides, however, has a negative impact on soil microorganisms, reduces soil fertility, and 

pollutes the ecosystem [1]. This can lead to a variety of negative outcomes. One of the most significant fruit products 

worldwide, particularly in Bangladesh, is the pineapple (Ananas comosus). It is a very well-liked fruit because of both its 

substantial economic worth and nutritional value. The fruit of the pineapple is an excellent source of vitamins A and B, as 

well as calcium, vitamin C, and vitamin D. Iron and phosphorous are also present [2]. 

 

  Since there are no other commercially available safe alternatives for pineapple in Bangladesh, growers there use harmful 

chemical agents like ethrel, ethopen, ethylene, calcium carbide, a combination of potash and salt, etc. as ripening agents 

and pranofix, boxal, cropscare, PGR gold, ocazin, etc. as growth promoters [3]. Because these pesticides are used in such 

high concentrations, food safety and security are now major concerns in Bangladesh and other developing nations. Natural 

biomaterials like chitosan and Na-alginate, which are well known for their safe bioactive compounds, can play a crucial 

part in boosting the yield and quality of plants and fruits in order to combat these chemical dangers in agriculture. 

 

  Chitin, a significant component of crustacean shells and the second-most prevalent biopolymer in nature after cellulose, 

is the source of the linear polysaccharide known as chitosan, which is commercially accessible [4]. In addition to having a 

low production cost, chitosan has some intriguing qualities that make it suitable for use in a variety of applications, 

including biocompatibility, nontoxicity, minimal allergenicity, and biodegradability [5]. Additionally, it was claimed that 

chitosan treatment increased root nodulation and increased plant resistance to a variety of soil and foliar pathogens [6], 

suggesting that chitosan could be a helpful tool for agricultural sustainability [7]-[9]. Additionally, it was revealed that 

sodium alginate is a molecule that controls biological processes in plants and can be used as a plant development regulator 

in horticulture [10]. Polysaccharides derived from algae are well-liked biostimulators that have multiple impacts on plants 
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[11]. They are inexpensive, biodegradable, non-toxic, biocompatible, physiologically reactive, and [12]. According to the 

study of the literature, sodium alginate, when depolymerized [13], [14], stimulates plant growth and development. It is also 

effectively used to coat fruits and vegetables to increase their shelf life [15].  

 

  New and hopeful materials called natural biomaterials have vital qualities like biodegradability or a lack of toxicity. In 

order to create novel applications, research is currently being done on the radiation processing of biomaterials. As a result, 

sodium alginate and chitosan, which have undergone gamma radiation processing, can be used as natural plant growth 

promoters and antifungal agents in place of synthetic growth hormones and pesticides, with no negative effects on human 

health or the ecosystem. 

 

  Therefore, the goal of this research was to assess how gamma-irradiated treated chitosan and sodium alginate affect 

pineapple plant growth and anti-fungal activity while also enhancing pineapple quality. In this study irradiated biomaterials 

would find out the actual information and proper knowledge in the areas of science and technology. 
 

2. MATERIAL AND METHODS 

  The experiment was conducted in the natural field conditions at Madhupur, Tangail, Bangladesh.  

2.1 Preparation of chitosan and sodium alginate solution 
  According to studies, chitosan was extracted from prawn bones [16]. Powdered chitosan was dissolved in 2% acetic 

vinegar to create chitosan solution. Distilled water was used to create a 2% Na-alginate mix. Then, gamma rays from a Co-

60 source were used to administer radiation dosages of 40 and 12 kGy to the chitosan and Na-alginate solutions, 

respectively. 

 

2.2 Experimental plots designing 
  The study was conducted on 160 pairs of pineapple plants at Madhupur, Tangail, Bangladesh. The pineapple trees were 

three months old when they were first planted, and they were roughly the same size. Eight experimental plots in total were 

created, with plots 1 and 2 acting as the reference (without any growth promoter treatment). Two plots were used to identify 

each parameter, including irradiated chitosan solution, irradiated Na-alginate solution, and irradiated mixture solution. One 

plot called for the solution to be sprayed at intervals of 15 days, while the other called for intervals of 30 days. Chitosan 

solution had an end concentration of 300 ppm, while Na-alginate solution had a final concentration of 500 ppm. Chitosan 

solution and irradiated sodium alginate were combined in a 9:1 ratio to create the combination solution. 

 

2.3 Foliar application 
  Early in the morning, the solutions were applied using a standard hand sprayer. While spraying, a cloudy or rainy 

atmosphere was avoided. 

 

2.4 Evaluation of growth promoting activity of plants 
  The effectiveness of the foliar spray in promoting growth was assessed by looking at different parameters, such as the 

length of the growing and mature leaves. After 15 and 30 day intervals, the anti-fungal impacts of three experimental 

solutions were seen.  

 

2.5 Statistical analysis 
  Data collection started from the beginning of the first spraying. For a total of five months, measurements were taken at 

periods of about 15 1st 30 days. The data was analyzed by using SPSS-20.   

 
3. RESULTS AND DISCUSSION 

 

3.1 Measurement of growing leaves 

  According to figure 1, pineapple plants treated with Na-alginate had growing leaves that were comparatively more 

numerous after 30 days than after 15 days and the control. However, compared to the control and alginate sprayed after a 

15 days interval the quality of the leaves after a 30 days interval was superior. 
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Figure 1:  Effect of Na-alginate solution on growing leaves 

 

  Figure 2 shows that in the second and third observations, growing leaves were relatively taller after a 15 days interval 

than they were after a 30 days interval of spraying and control, but in the fourth observation, it appeared that the pineapple 

plants' growing leaves were relatively taller in the spraying interval of 30 days than they were in the control and chitosan-

15 days interval. 

 

 

Figure 2: Effect of chitosan solution on growing leaves 

  According to figure 3, mixture solution was sprayed onto each plot at intervals of 15 and 30 days for a period of up to 

five months. It was found that the pineapple plants' growing foliage increased more quickly after a 15 days interval than 

they did after a 30 days interval of spraying. Additionally, it demonstrated that the growing leaf height of the mixture 

solution sprinkled at intervals of 30 days was lower than that of the control as well as the solution sprayed at intervals of 

15 days. 
 

 

Figure 3: Effect of mixture solution on growing leaves 
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3.2 Measurement of mature leaves 

Table 1: Effects of radiation processed alginate, chitosan and mixture solution on mature leaves against 

number of months 

Treatments 1st observation 

Rate of growth 

(inch) 

(Mean ± SD) 

2nd observation 

Rate of growth 

(inch) 

(Mean ± SD) 

3rd observation 

Rate of growth 

(inch) 

(Mean ± SD) 

4th observation 

Rate of growth 

(inch) 

(Mean ± SD) 

Control 30.10 ± 0.78 32.27 ±1.19 34.00 ± 0.85 35.30 ± 0.51 

Na-Alginate 

15 days 

31.36 ± 1.00 32.33 ± 1.45 33.33 ± 1.05 34.50 ± 0.90 

Na-Alginate 

30 days 

30.13 ± 0.69 31.00 ± 0.85 32.89 ± 0.90 35.79 ± 1.23 

Chitosan-15 

days 

32.67 ± 1.18 34.33 ± 0.67 35.00 ± 0.87 35.89 ± 1.45 

Chitosan-30 

days 

34.00 ± 1.14 35.33 ± 0.65 36.00 ± 0.76 36.45 ± 1.00 

Mixture-15 

days 

30.67 ± 1.05 35.00 ± 0.96 36.67 ± 1.21 36.80 ± 0.87 

Mixture-30 

days 

32.33 ± 1.00 34.33 ± 1.09 35.00 ±1.34 35.21 ± 0.89 

 

  Table 1 shows that the growth rate of mature leaves treated with a Na-alginate interval of 30 days was significantly greater 

than that of the control and Na-alginate interval of 15 days. On the other hand, compared to the control and Na-alginate 

sprayed after a 15-day interval, the quality of the leaves after a 30-day interval was superior. The improved outcomes for 

chitosan spraying at intervals of 30 days were shown in table 1. After a 30-day interval, the mature leaves treated with 

chitosan solution were found to have noticeable effects. It was found that the mature leaves of pineapple plants had 

comparatively higher heights after a 15-day interval than after a 30-day interval of spraying. The aforementioned chart also 

showed that the mature leaf height of the mixture solution sprayed after intervals of 30 days was less than that of the 

solution sprayed after intervals of 15 days and control. 

 

3.3 Observation of  anti-fungal effect 

Observation of anti-fungal effect of irradiated chitosan, Na-alginate and mixed solution on pineapple 

plants  

Regular observation revealed a significant impact of irradiated sodium alginate on the overall fungal count of pineapple 

leaves. Concentrated sodium alginate had a lower fungus count than control plants at 500 ppm. More concentrated solutions 

were found to have greater antifungal activity, and plants treated with irradiated chitosan and Na-alginate were free from 

various parasite, fungal, and pest attacks. 

 

4. CONCLUSION 

It can be concluded that, radiation-processed biomaterials have an increasing effect on pineapple plants' productivity and 

anti-fungal action. Different pineapple plant responses to biomaterials at varying concentrations were observed. It should 

be noted that although the experiment demonstrated a progressive impact on pineapple plants, its statistical validity could 

not be established. This could have been caused by seasonal factors, poor plant selection, or a brief experiment. A 

subsequent trial will investigate the growth-promoting and antifungal properties of biomaterials. 
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