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Abstract 

 
The effect of Chitosan on the growth and yield of different Pea (Pisum sativum L.) varieties were 

investigated. Three varieties of pea namely Meteor, Alina, Meteor indian were tested with four levels of 

Chitosan i.e. 0, 200, 250, and 300ppm. This research was conducted in Agriculture Research Area of Bannu 

during 2011. The study was designed with randomized complete blocks design (RCBD) with 3 replications. 

Data were recorded for various metric and biochemical trails. Germination percentages, survival percentage, 

plant height (cm), no. of leaves plant-1, chlorophyll contents, total sugar (%), no of flowers plant-1, no of 

pods plant-1, vitamin C (mg/10). It is concluded that the application of Chitosan 250ppm Alina variety gives 

good results in most of parameters growth and yield at arid condition of Bannu. 
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Introduction  

Pea (Pisum sativum L.) is one of the most important 

leguminous crops in many countries including 

Pakistan. High quality of green pods and mature 

seeds are used for fresh meals and food industries. 

Peas (Pisum sativum L.) a grain legume and a 

member of the leguminoseae family is a native of 

central or Southeast Asia. It grows well in cool 

weather in the presence of ample moisture. It is 

widely cultivated in temperate regions for its fresh 

green seed. Peas are an excellent human food, either 

eaten as a vegetable or used in preparation of soup. 

The peas are full of nutrition because its grain is rich 

in protein (27.8%), complex carbohydrates (42.65%), 

vitamins, minerals, dietary fibers and antioxidant 

compounds (Urbano et al., 2003). Peas ranks 4th in 

the world on a production basis (441.53 thousand 

tons) among grain legumes after soybean, groundnut 

and French beans and is grown on an area of 528.71 

thousand hectares in the world (FAO, 2009).  

 

In Pakistan, Peas is an important crop of the Punjab 

Province, Which plays a major role in farmer’s 

economy. It is the most common crop and enjoys a 

great commercial demand due to its nutritive value. 

Total production of peas per unit areas both in terms 

of green pods and for seeds can hardly be over-

emphasized. The dried peas contain 24.6 percent 

protein as compared to wheat which contains only 

9.4% In Pakistan, it is cultivated on an area of 10 

thousand hectares with a total production of 82 

thousand metric tons (Xiao et al., 2010).  

 

Chitosan, an eco-friendly substance, is used as plant 

growth enhancer for crops grown commercially 

including orchids. Chitosan application enhances 

plant growth, increases photosynthesis, stimulates 

nutrient uptake, and boosts plant vigor. Chitosan is of 

the best materials used to improve the growth of crop 

plants, including beans. Chitosan excels most of 

substances as some of these substances can develop 

negative effects when used in similar environment.  

 
Material and methods 

The present study was designed to evaluate the 

influence of Chitosan on growth and yield of three 

varieties of Peas. The experiment was conducted in 

the Agriculture Research Area Bannu. 

 

Three varities were sown Alina (V1), Meteor (V2) and 

Meteor Indian (V3). Chitson were sprayed at the rate 

of 0, 200, 250 and 300ppm before the flowering stage 

at 3 to 4 leaves. The experiment was laid out as 

Randomized Complete Block Design with three 

replications. The area for experiment used was 405 

m2. There were 27 sub plots. The size of sub was plot 

15m2. A fertilizer dose of 45-90-90kg ha-1 of N, P2O5 

and K2O were given for getting better yield. 

 

Cultural Practices 

First irrigation was done at the time of sowing. While 

irrigation were done weekly intervals depending upon 

the environmental condition. During the entire growth 

period, proper hoeing and weeding was practiced. 

 

Main Experiments 

The data were recorded for the following parameters. 

 
Germination percentage 

The germination percentage was calculated by 

following formula  

Germination percentage = No of seedlings 

emerged/No of seed sown x 100 

 
Survival percentage 

The numbers of plants were counted for all 

treatments in each replication and percentage was 

calculated by following formula 

Survival % age= No of plants survived/ Total No of 

plants sprouted x100 

 
Chlorophyll Contents 

Chlorophyll content in leaves from five randomly 

plants were taken. Onecm2 leaf discs were cut and put 

in 5ml acetone in a test tube. Then the leaves were 

allowed to stay for 24 hours for complete extraction of 

chlorophyll from the leaf then the reading was taken 

by using the spectrophotometer at 663- 645nm 

wavelength. Total chlorophyll contents were 

calculated by following formula 

 
Total Chlorophyll= 8.02x Absorbance at 663nm 

+29.2 absorbance at 645nm. 
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Total sugar 

The sugar contents were determined by the method 

given in AOAC (1994). Twenty five ml of filtered juice 

was neutralized to Ph 7.5-8.0 with IN NaOH and 2ml 

of lead acetate was added along few drops of 

potassium oxalate and diluted 5gm of citric acid was 

added to the filtrate and neutralized using 

phenolphthalein as an indicator with 20% NaOH 

until pink color was obtained. The end point of 

titration was colorless. 

 

Vitamin C (mg/100ml of fruit juice) 

Vitamin C contents were also determined by the 

method given in AOAC (1994). Juice was taken in to 

volumetric flask by pipette, volume was made up with 

0.4% oxalic acid and filtered through Watman filter 

number 4, 10ml of aliquot was taken for titration by 

the pipette and 15 mloxalic acid was added and 

titrated in 50 ml Erlenmeyer flask with 0.04% dye to 

a faint pink end point last for few seconds. Vitamin C 

of fruit juice was calculated by using following 

formula. 

Vit C per 100 ml juice = Dye equivalent x Titer x 

Dilution 

 

Protein Content 

The protein content were estimated by Kjelhal 

method as described by AOAC (1994). The sample 

was weighed and transferred in to the digestion flask, 

2-3g digestion mixture was added and 25ml sulphuric 

acid and was digested. The flask was removed, cooled 

and transferred the material to the 250ml volumetric 

flask and rainsed with small portion of water and then 

make up the volume. Fifty ml material was taken and 

10ml strong alkali (NaOH) was added till alkaline. 

The material was distilled into 25ml 4% boric acid 

solution using methyle red as an indicator. At last 

material was titrated with N/10 H2SO4 solution. 

 

No of flowers plant-1  

The number of flower was counted from flowering to 

the end of experiment. 

 
No. of pods plant-1  

The No. of pods was counted of five randomly 

selected plants and average was calculated. 

Weight of seed pod-1 (g)  

The weight of seed per pod was taken of randomly 

selected five plants with the help of electronic balance. 

 

Seed index (100-seed weight in grams) 

The seed index was taken with the help of electronic 

balance. 

 

Seed yield plot-1 (Kg ha-1)  

Seed yield per plot was taken by the help of electronic 

balance. 

 

Statistical analysis  

The means of the selected plants per unit for each trait 

was analyzed using standard method of Steel et al., 

(1997) using MSTATC software. In the end mean was 

compared using Duncan’s Multiple Range Test (DMRT).  

 

Results and discussion 

Germination percentage 

There were significant (p<0.05) main and interactive 

effect of treatments and cultivars on germination % 

age as presented in Table (1a) Results demonstrated 

that maximum germination % age was 55.4% while 

minimum 30.5% was observed in V1 at T2 and T4 

respectively. However, mean value of treatments 

showed that better response was recorded in T2 where 

Chitosan was applied @250ppm. While poor 

germination % age was recorded with T1 where 

Chitosan was applied @.200ppm among cultivars, 

there was no significant difference was found among 

all varieties. However, V1 showed more pronounced 

response to the Chitosan application for germination 

% age as shown in figure (1a). 

 

Maximum germination % age with the application of 

Chitosan might be due to the fact that Chitosan enhance 

the germination rate and germination index (Dong et al., 

2004). Furthermore, many scientists have been reported 

that Chitosan increase the energy of germination, 

germination percentage, lipase activity, and gibberellic 

acid (GA3) and indole acetic acid (IAA) level (Xiao et al., 

2009; Yin and Yang, 2009).  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2689555/#B26
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2689555/#B19
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Table 1. Differential response of pea’s cultivars to 

chitosan application for Germination % age.  

Treatment 
Variety 

Mean 
Alina Metore 

Indian 
Metore 

T1 (200ppm) 44.4 de 38.9 ef 44.5 cde 42.6 B 
T2 (250ppm) 52.8 bc 61.1 a 55.5 ab 56.5 A 
T3 (300ppm) 44.5 cde 47.2 bcd 47.2 bcd 46.3 B 
T4 (Control) 36.1 fg 30.5 g 36.1 fg 34.2 C 
Mean 44.4 A 44.4 A 45.8 A  
LSD 8.300** 4.15 4.792* 

Values in a column sharing same letter(s) are 

statistically similar at P = 0.05; *Treatments differed 

significantly at P = 0.05. 

 

 

Fig. 1. Different response of pea cultivars to 

application of Germination % age. 

 

Survival percentage 

There were significant (p<0.05) main and interactive 

effect of treatments and cultivars on survival % age as 

presented in Table 2. Results demonstrated that 

maximum survival % age was 80.5% while minimum 

27.4% was observed in V2 and V3 respectively. 

However, mean value of treatments showed that 

better response was found with T2 where Chitosan 

was applied @250ppm. While poor survival % age 

was recorded with T1 where Chitosan was applied 

@200ppm. Among cultivars, V1 showed more 

pronounced response to the Chitosan application for 

survival % age as shown table 2. 

 

It might be the reason for maximum survival % age 

that Chitosan improved the physio-chemical 

processes which enhanced the survival % age. 

Moreover, it has been used in agriculture as fertilizer 

to controlled agrochemical release to improve the 

immunity system of plants to protect the plants 

against microorganisms (Bautista-Banos et al., 2003) 

and to stimulate plant growth and survival. That 

might be the reason for better survival % age. 

Furthermore, Chitosan act as a chelator (Becker et al., 

2000 and Bassi et al., 2000) which make the 

availability of benefial nutrients like N, P and K 

(Farouk et al., 2011) and micronutrients (Fe, Zn, Ca 

etc.) which help in the healthy and better plants 

growth. Chitosan contains nitrogen (carbon atom 

num2) in the basic unit of its formula (c11 h17o7 n2), 

which is considered one of the most important 

nourishing elements for plants and soil alike. When 

the nitrogen contained in the Chitosan is dissolved, it 

penetrates gradually and remains in the soil for a long 

period of time and so does its effect. This was the 

scientist (becker et al., 2000) describtion. 

 

Table 2. Differential response of peas’s cultivars to 

Chitosan application for Survival % age. 

Treatment 
Variety 

Mean 
Alina Metore 

Indian 
Metore 

T1 (200ppm) 55.5 bc 27.4 52.8 c 53.7 B 
T2 (250ppm) 80.5 a 77.8 a 63.9 a 74.1 A 
T3 (300ppm) 63.9 bc 61.1b 52.8 c 59.3 B 
T4 (Control) 38.9 d 38.9 d 30.5 d 36.1 C 
Mean 59.7 A 57.6 A 50.0 B  
LSD 10.11** 5.055* 5.838* 

Values in a column sharing same letter(s) are 

statistically similar at P = 0.05; *Treatments differed 

significantly at P = 0.05. 

 

Number of Leaves Per Plant 

Table (3a) shows that maximum number of leaves per 

plant (61.33) were produced by T2, followed by T3 

(50.89) and T1 (41.33). The minimum numbers of 

leaves per plant (27.67) were observed in case of T4. 

The interaction of treatments with crop varieties were 

non-significant and the maximum number of leaves 

per plant were produced by T1 x Metore (63.00) and 

T1xAlina (61.58) followed by T1xIndian Metore with 

59.67. The minimum number of leaves per plant 

(22.67) was produced by T4 x Metore.  

 

As far as varieties are concerned, the maximum 

number of leaves per plant (46.42) was obtained by 

Metore, followed by Indian Metore (44.92); whereas, 

the minimum number of leaves per plant (44.58) was 

observed by variety Alina. 

Fig. 1a. Different response of pea cultivars to application of 
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Table 3. Effect of treatments on number of leaves 

per plant of different varieties of pea.  

Treatments 

Variety  

Alina Metore 
Indian 

Metor 
Mean 

T1 (200ppm) 39.33 de 45.33 cd 39.33 de 41.33 C 

T2 (250ppm) 61.58 a 63.00 a 59.67 a 61.33 A 

T3 (300ppm) 49.33 bc 54.67 ab 48.67 bc 50.89 B 

T4 (Control) 28.33 fg 22.67 g 32.00 ef 27.67 D 

Mean 44.58 46.42 44.92  

LSD (0.05) for treatment  = 5.293 

LSD (0.05) for variety = NS 

LSD (0.05) for interaction= 9.168 

 

Plant Height 

The data in Table (4a) shows that tallest plants 

(52.11cm) were produced by T2, followed by T3 

(45.33cm) and T1 (36.89cm). The smallest (24.33cm) 

plants were observed in case of T4. The interaction of 

treatments with crop varieties were significant and 

the tallest plants were produced by T1xAlina 

(56.33cm) and T2 x Alina (56.00cm). The shorter 

plants (23.67cm) were produced by T4xMetore 

followed by T4xAlina with 24.33cm. Plant height is a 

genetic as well temperature and moisture related trait 

which indicates that adequate moisture and optimum 

temperature for vegetative growth were available to 

crop. As far as varieties are concerned, the tallest 

plants (43.92cm) were obtained by Alina, followed by 

Metore (40.08cm); whereas, the shortest plants 

(35.00cm) were observed by variety Indian Metore. 

 

The above results are in accordance with the findings 

of Abdel-Mawgoud et al. (2010) who stated that in the 

Egypt to investigate the effect of chitosan foliar 

application on the growth, yield and fruit quality of 

strawberry plants. Chitosan application improved 

plant height, number of leaves, fresh and dry weights 

of the leaves and yield components (number and 

weight). The responses were positively related to the 

applied concentrations with the highest peak 

recorded with 2cm3 /l then started to decline with 

higher applied concentrations but still significantly. 

Table 4. Effect of treatments on plant height (cm) of 

different of pea varieties. 

Treatments 
Variety  

Alina Metore 
Indian 
Metore 

Mean 

T1 (200ppm) 39.00 38.67 33.00 36.89 B 
T2 (250ppm) 56.33 49.67 50.33 52.11 A 
T3 (300ppm) 56.00 48.33 31.67 45.33 A 
T4 (Control) 24.33 23.67 25.00 24.33 C 
Mean 43.92 A 40.08 AB 35.00 B  

LSD (0.05) for treatment  = 8.228 

LSD (0.05) for variety = 7.125 

LSD (0.05) for interaction = NS 

 

Chlorophyll contents (mg/L) 

Chlorophyll contents (CC) is greatly affected by both 

treatments and cultivars. There were significant 

(p<0.05) main and interactive effect of treatments and 

cultivars as shown in Table 5. Data demonstrated that 

maximum CC was 12.8mg L-1 found in V1 at T1 while 

minimum 7mg L-1 was recorded in V2 and V3 at T4. 

However, mean value of treatments showed that better 

response was found with T2 where Chitosan was 

applied @250ppm while minimum 7.1 was recorded 

with T4 where Chitosan was applied @0ppm. 

 

Table 5. Differential response of peas’s cultivars to 

chitosan application for Chlorophyll Contents. 

Treatment 
Variety 

Mean 
Alina Metore 

Indian 
Metore 

T1 (200ppm) 9.4 c 8.0 d 9.9 c 9.1 B 
T2 (250ppm) 12.8 a 11.2 b 10.8 b 11.6 A 
T3 (300ppm) 8.0 d 7.5 de 7.6 de 7.7 C 
T4 (Control) 7.4 de 7.0 e 7.0 e 7.1 D 
Mean 9.4 A 8.4 B 8.8 B  
LSD 0.845** 0.422* 0.4877** 

 Values in a column sharing same letter(s) are 

statistically similar at P = 0.05; *Treatments differed 

significantly at P = 0.05. 

 

 

Fig. 5a. Different response of pea cultivars to 

application for Chlorophyll Contents. 
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Total sugar (mg/g) 

There were significant (p<0.05) main and interactive 

effect of treatments and cultivars on total sugar as 

presented in Table (6a). Results showed that 

maximum total sugar was 2.15mg/g observed in V1 at 

T2 while minimum 0.86mg/g was observed in V3 at 

T1. However, mean value of treatments showed that 

better response was found with T2 where Chitosan 

was applied @250ppm. While minimum total sugar 

was recorded with T1 where Chitosan was applied 

@200ppm. Among cultivars, V1 showed better 

response to the Chitosan application for total sugar 

followed by V2 and V3 as shown in figure 6a. 

 

Maximum total sugar was obtained with Chitosan 

application might be related to the fact that Chitosan 

has ability for increasing nutrients uptake specially 

nitrogen and potassium which increased number of 

chloroplast per cell as well as photosynthetic 

efficiency and increased sugar content in plants 

(Farouk et al., 2011). Similar results have been 

reported by Abdel-Mawgoud et al. (2010) that 

Chitosan application significantly enhanced the total 

sugar contents in strawberry. 

 

Table 6. Differential response of pea’s cultivars to 

chitosan application for Total sugar. 

Treatment 
Variety 

Mean 
Alina Metore 

Indian 
Metore 

T1 (200ppm) 1.11 g 1.01 h 0.86 i 1.0 D 
T2 (250ppm) 2.15 a 1.96 b 1.72 d 1.9 A 
T3 (300ppm) 2.01 b 1.82 c 1.61 e 1.8 B 
T4 (Control) 1.32 f 1.27 f 1.09 g 1.2 C 
Mean 1.6 A 1.5 B 1.3 C  
LSD 0.0756** 0.378** 0.0436* 

 Values in a column sharing same letter(s) are 

statistically similar at P = 0.05; *Treatments differed 

significantly at P = 0.05. 

 

 

Fig. 6a. Differential response of peas cultivars to 

Chitos an application for total Sugar. 

Vitamin C (gm) 

Vitamin C is greatly affected by both treatments and 

cultivars. There were significant (p<0.05) main and 

interactive effect of treatments and cultivars as shown 

in Table 7. Data demonstrated that maximum vitamin 

C was 9.7gm found in V1 at T2 while minimum 4.7gm 

was recorded in V2 at T4. However, mean value of 

treatments showed that better response was found 

with T2 where Chitosan was applied @250ppm while 

minimum 5.1 was recorded with T4. Among cultivars, 

V1 showed more pronounced response to the 

Chitosan application for vitamin C followed by V2 and 

V3 as shown in figure 7a. 

 

Vitamin C is an important nutritional component of 

food and it is present in pea’s seed. Peas have good 

potential nutritional value (Baloch et al., 1994) and 

good source of vitamins A, B and C, and also contain a 

high proportion of minerals. There is no exact 

mechanism is available that how vitamin is affected 

by Chitosan application in plants. Furthermore, there 

is no any vital evidence about the differential behavior 

of cultivars of peas to the Chitosan application and 

this part of the study much be carried. However, Lee 

et al. (2005) have been reported showed significant 

deference in vitamin C contents when soybean treated 

with Chitosan. 

 

Table 7. Differential response of pea’s cultivars to 

Chitosan application for Vitamin C. 

Treatment 
Variety 

Mean 
Alina Metore 

Indian 
Metore 

T1 (200ppm) 6.3 bcde 7.7 abcd 6.7 bcde 6.9 B 

T2 (250ppm) 9.7 a 8.3 abc 9.0 ab 9.0 A 

T3 (300ppm) 5.0 de 6.7 bcde 6.3 bcde 6.0 BC 

T4 (Control) 4.1 de 4.7 e 4.8cde 5.1 C 

Mean 1.6 A 1.5 B 1.3 C  

LSD 2.816** 1.407* 1.626* 

 

Values in a column sharing same letter(s) are 

statistically similar at P = 0.05; *Treatments differed 

significantly at P =0.05. 

 
Among cultivars, V1 showed more pronounced 

response to the Chitosan application for CC followed 

by V3 and V2 as shown in figure 7a. Maximum CC 

with Chitosan application might be related to 

Fig. 6a. Differential response of peas cultivars to Chitosan application for 
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increased availability of benefial nutrients like N, P 

and K (Farouk et al., 2011) and micronutrients (Fe, 

Zn, Ca etc.) which help in better plants growth 

parameter (shoot length, leaf area etc.) and yield. 

Murillo et al. (2005) have been reported that 

Chitosan stimulate growth and leaf N and chlorophyll 

content in wild olive. 

 

 

Fig. 7a. Different response of pea cultivars to 

application for vitamin C. 

 

Similar results have been observed by Chibu and 

Shibayama (2001); Abdel-Mawgoud et al. (2010); 

Sheikha (2011) that higher CC was related to the 

Chitosan application.  

 

However, there is no any vital evidence about the 

differential behavior of cultivars of peas to the 

Chitosan application. It might be related to the 

genetic potential of cultivars. 

 

Protein (%) 

Results showed (Table 8) that maximum protein% 

age was 15.7% observed in V1 at T2 while minimum 

7% was observed in V3 at T4. However, mean value of 

treatments showed that better response was found 

with T2 where Chitosan was applied @250ppm. While 

minimum protein% age was recorded with T1 where 

Chitosan was applied @200ppm. Among cultivars, V1 

and V2 showed almost similar response to the 

Chitosan application for protein% age followed by V3 

as shown in table 8.  

 

Protein is an important nutritional component of food 

and it is present in good quantity in pea’s seed. Peas 

have good potential nutritional value (Baloch et al., 

1994) and good source of protein vitamins A, B and C, 

and also contain a high proportion of minerals. 

Table 8. Differential response of pea’s cultivars to 

Chitosan application for Protein % age. 

Treatment 
Variety 

Mean 
Alina Metore 

Indian 
Metore 

T1 (200ppm) 12.0 bc 10.3 cde 8.0 ef 10.1 B 
T2 (250ppm) 12.0 bc 15.7 a 11.7 cde 13.1 A 
T3 (300ppm) 14.3 b 11.3 bc 10.0 cde 11.9 A 
T4 (Control) 8.7 def 9.3 cdef 7.0 f 8.3 C 
Mean 11.8 A 11.7 A 9.2 B  
LSD 2.841* 1.420* 1.640* 

 Values in a column sharing same letter(s) are 

statistically similar at P = 0.05; *Treatments differed 

significantly at P=0.05  

 

There is no exact mechanism is available that how 

protein contents is affected by Chitosan application in 

plants. Furthermore, there is no any vital evidence 

about the differential behavior of cultivars of peas to 

the Chitosan application and this part of the study 

much be carried. However, the maximum response of 

cultivars to Chitosan application might be related to 

the fact that N is main constituent of protein and 

Chitosan which become available to the plant uptake 

upon degradation of Chitosan. Thus it resulted in 

higher protein contents. 

 

Number of Flowers Per Plant 

Table (9a) shows that maximum flowers (11.11) were 

produced by T2, followed by T1 (7.78) and T3 (7.00). 

The minimum numbers of flowers (4.44) were 

observed in case of T4. The interactions of treatments 

with crop varieties were non-significant and the 

maximum numbers of flowers were produced by T2 x 

Alina (12.33) and T2 x Indian Metore (12.00). The 

minimum numbers of flowers (4.33) were produced 

by T4 x Alina and T4 x Metore.  

 

As far as varieties are concerned, the maximum 

numbers of flowers (8.75) were obtained by Alina, 

followed by Indian Metore (7.92); whereas, the 

minimum number of flowers (6.08) was observed by 

variety Metore. 

 

Number of Pods Per Plant 

Table (10a) shows that maximum pods (12.11) were 

produced by T2, followed by T3 (8.78) and T1 (8.67). 

The minimum numbers of pods (4.56) were observed 

Fig. 7a Different response of pea cultivars to application for vitamin C
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in case of T4. The interaction of treatments with crop 

varieties were non-significant and the maximum 

number of pods were produced by T2 x Alina (12.67) 

and T2 x Metore (12.00) followed by T2 x V3 with 

(11.67). The minimum numbers of pods (4.00) were 

produced by T4 x Indian Metore. 

 

Table 9. Effect of treatments on number of flowers 

per plant of different Varieties of pea.  

Treatments 
Variety  

Alina Metore 
Indian 
Metore 

Mean 

T1 (200ppm) 9.67 abc 6.00 def 7.67 cde 7.78 B 
T2 (250ppm) 12.33 a 9.00 bcd 12.00 ab 11.11 A 
T3 (300ppm) 8.67 cd 5.00 ef 7.33 cdef 7.00 B 
T4 (Control) 4.33 f 4.33 f 4.66 ef 4.44 C 
Mean 8.75 A 6.08 B 7.92 A  

LSD (0.05) for treatment  = 1.758 

LSD (0.05) for variety = 1.523 

LSD (0.05) for interaction= 3.046 

 

Table 10. Effect of treatments on number of pods 

per plant of different varieties of pea.  

Treatments 
Variety  

Alina Metore 
Indian 
Metore 

Mean 

T1 (200ppm) 9.00 bcd 8.67 cd 8.33 d 8.67 B 
T2 (250ppm) 12.67 a 12.00 ab 11.67 abc 12.11 A 
T3 (300ppm) 8.00 de 10.67 abcd 7.67 def 8.78 B 
T4 (Control) 4.67 ef 5.00 efg 4.00 g 4.56 C 
Mean 8.58 9.08 7.92  

LSD (0.05) for treatment  = 1.856 

LSD (0.05) for variety = NS 

LSD (0.05) for interaction = 3.215 

 

Number of Seeds Per Pod 

Table (11a) shows that maximum number of seeds per 

pod (12.22) were produced by T2, followed by T3 

(8.67) and T1 (8.11). The minimum number of seeds 

per pod (3.78) was observed in case of T4. The 

interaction of treatments with crop varieties were 

non-significant and the maximum number of seeds 

per pod were produced by T2 x Alina (13.00) and 

T2xMetore (12.00) followed by T2 x Indian Metore 

with (11.67). The minimum number of seeds per pod 

(3.33) was produced by T4 x Metore. Analysis of 

variance of number of seeds per pod shows significant 

results of treatments but varieties and their 

interaction showed statistically non-significant results 

(Table 11b).  

As far as varieties are concerned, the maximum 

numbers of seeds per pod (8.42) were obtained by 

Alina, followed by Metore (8.17); whereas, the 

minimum numbers of seeds per pod (8.00) were 

observed by variety Indian Metore. 

 

Table 11. Effect of treatments on number of seeds 

per pod of different varieties of pea.  

Treatments 
Variety  

Alina Metore 
Indian 
Metor 

Mean 

T1 (200ppm) 8.00 8.33 8.00 8.11 B 
T2 (250ppm) 13.00 12.00 11.67 12.22 A 
T3 (300ppm) 8.67 9.00 8.33 8.67 B 
T4 (Control) 4.00 3.33 4.00 3.78 C 
Mean 8.42 8.17 8.00  

LSD (0.05) for treatment  = 1.358 

LSD (0.05) for variety = NS 

LSD (0.05) for interaction = NS 

 

Seed Index (1000 seed weight in gm) 

There were significant (p<0.05) main and interactive 

effect of treatments and cultivars on seed index as 

presented in Table 12. Results showed that maximum 

seed index was 173gm observed in V1 at T2 while 

minimum 95gm was observed in V3 at T4. However, 

mean value of treatments showed that better response 

was found with T2 where Chitosan was applied 

@250ppm while poor seed index was recorded with 

T1 where Chitosan was applied @200ppm. Among 

cultivars, V1 showed more pronounced response to 

the Chitosan application for seed index followed by 

V2 and V3 as shown in table 12a. 

 

For optimum production of good quality and quantity 

of seed better plant growth and survival rate is 

important. Here it is important to mention that 

Chitosan resulted in better germination and survival 

% age as shown in Table (1a) and (2a). Furthermore, 

Chitosan has been reported as stimulating the growth 

and yield of various crops such as soybeen, potato, 

tomato and cabbage (Lee et al., 2005) which might be 

possible reason for maximum production of seed 

index with the application of Chitosan. Another 

reason might be that Chitosan act as a chelator (El 

Hadrami et al., 2010) which make the availability of 

benefial nutrients like N, P and K (Farouk et al., 2011) 

and micronutrients (Fe, Zn, Ca etc.) which help in the 
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healthy and better plants growth and yield. However, 

the exact mechanism is not known which need further 

research on the part.  

 

Table 12. Differential response of pea’s cultivars to 

Chitosan application for Seed Index (gm). 

Treatment 
Variety 

Mean 
Alina Metore 

Indian 
Metore 

T1 (200ppm) 133.0 c 119.0 de 122.3 de 124.8 C 
T2 (250ppm) 173.0 a 161.7 b 162.7 b 165.8 A 
T3 (300ppm) 124.7 cd 134.0 c 132.0 c 130.2 B 
T4 (Control) 114.3 e 104.7 f 95.0 g 104.7 D 
Mean 136.3 A 129.8 B 128.0 B  
LSD 9.398 4.699* 5.426** 

Values in a column sharing same letter(s) are 

statistically similar at P = 0.05; *Treatments differed 

significantly at P = 0.05. 

 

Seed Yield Per Plot 

Table (13a) shows that maximum seed yield per plot 

(58.47g) was produced by T2, followed by T3 (50.91g) 

and T1 (40.34g). The minimum seed yield per plot 

(36.88g) was observed in case of T4. The interaction 

of treatments with crop varieties were non-significant 

and the maximum seed yield per plot were produced 

by T2 x Metore (60.60g) and T2 x Indian Metore 

(60.27g) followed by T2 x Alina with 54.54g. The 

minimum seed yield per plot (34.90g) was produced 

by T4 x V2.  

 

As far as varieties are concerned, the maximum seed 

yield per plot (49.34g) was obtained by Indian 

Metore, followed by Metore (46.15g); whereas, the 

minimum seed yield per plot (44.45g) was observed 

by variety Alina. 

 

Table 13. Effect of treatments on seed yield per plot 

(gm) of different varieties of pea.  

Treatments 
Variety  

Alina Metore 
Indian 
Metore 

Mean 

T1 (200ppm) 36.07 e 39.20 de 45.77 cd 40.34 C 

T2 (250ppm) 54.54 ab 60.60 a 60.27 a 58.47 A 

T3 (300ppm) 47.83 bc 49.90 bc 55.00 ab 50.91 B 

T4 (Control) 39.37 de 34.90 e 36.37 e 36.88 C 

Mean 44.45 B 46.15 AB 49.35 A  

LSD (0.05) for treatment  = 4.160 

LSD (0.05) for variety = 3.603 

LSD (0.05) for interaction = 7.205 

This study intended to focus on the growth 

parameters and the chlorophyll content responses of 

pea plants. Throughout the study, recorded growth 

parameters and chlorophyll content responded 

positively to the application of Chitosan. (Chibu and 

Shibayama, 2001) reported positive effects of 

Chitosan incorporated into the soil on early growth 

stages of soyabean, mini-tomato, upland rice and 

lettuce. These improvements include plant height, 

leaf area, and dry weight of plants. Observations 

conducted during the whole study, (Chibu and 

Shibayama, 2001) indicate the existence of the higher 

chlorophyll content in the plants treated with Chitosan. 

Both factors (higher area of leaves and chlorophyll 

content) has contributed into the increase of the 

photosynthesize production which reflects a significant 

amount of dry weight and plants productivity. 

 

It is also reported that Chitosan increased the growth 

rates of roots and shoots of daikon radish (Raphanus 

sativus L.) (Tsugita et al., 1993) (Utsunomiya and 

Kinai, 1994). The application of (Chitosan-

Oligosaccharides) to the soil gave better results for 

cultivating passion fruit (Passiflora edulis Sims). It 

showed that (Chitosan – Oligosaccharides) can 

increase the flowering time and flower numbers 

(Utsunomiya and kinai1994). Another study been 

conducted to see the effect of Chitosan on the growth 

of gerbera plants, the results showed that Chitosan 

significantly enhanced the growing factors and 

improved the average values of flower-stem length, 

number of growing leaves (including leaf width and 

length as well as the number of flowers per bush) 

(Wanichpongpan et al., 2000). Chitosan also 

promoted the growth of various crops such as 

cabbage (Brassica oleracea L. var. Capitata) 

(Hirano1988), soya bean sprouts (Lee et al., 2005) 

and sweet basil (Kim, 2005).  

 
Conclusion 

From the above discussion it is clearly established 

that the maximum growth and yield was obtained 

with the application of 250ppm of Chitosan. Chitosan 

play provital role in terms of plant growth and yield. 

Chitosan is natural, nontoxic, and biodegradable 

plant growth regulator that can be obtained from 
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various sources, particularly from the exoskeletons of 

crustaceans. It has been concluded that Alina (V1) 

Chitosan @250ppm (T2) have showed best 

performance for the number of pods plant-1, seed yield 

plot-1
, plant height.  
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