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growth, yield attributes and yield of wheat 
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Abstract: The experiment was conducted in Agronomy Research Field, 

Department of Agronomy, Hajee Mohammad Danesh Science and 

Technology University, Dinajpur-5200, Bangladesh from November 

2022 to April 2023 to assess the effect of biochar, Trichoderma and rice 

husk on the growth, yield attributes and yield of wheat. The experiment 

consisted of two factors where factor (A) consist of three varieties 

namely; V1 (BWMRI Gom 2), V2 (BWMRI Gom 3) and V3 (BARI Gom 

32) and factor (B) four treatments e.g., T1 (control), T2 (50% Chemical 

Fertilizer + 2 t /ha biochar), T3 (50% Chemical Fertilizer + 2 t /ha 

trichoderma) and T4 (50% Chemical Fertilizer + 2 t /ha rice husk). The 

experiment was laid out in a Randomized Complete Block Design 

(RCBD). Parameters like plant height, tillers number plant
-1

, leaves 

number plant
-1

, spike length, fresh weight plant
-1

, dry weight plant
-1

, 

1000 seed weight, grain yield, straw yield, biological yield and harvest 

index were influenced by biochar, trichoderma, rice husk and chemical 

fertilizers. Result showed the  BWMRI Gom 3 was found to significantly 

superior than BWMRI Gom 2 and BARI Gom 32 in terms of 1000 seed 

weight (35.06g), grain yield (4.11 t ha
-1

), biological yield (8.35 t ha
-1

) 

and harvest index (48.77 %). T3 (50% Chemical fertilizer + 2 t /ha 

trichoderma) showed best performance than the other treatment 

combinations in most of the parameters specially in 1000 seed weight 

(38.46g) and grain yield (5.53 t ha
-1

), biological yield (8.84 t ha
-1

), 

harvest index (53.70%). Interaction showed that BWMRI Gom 3 along 

with T3 (50% Chemical fertilizer + 2 t /ha trichoderma) possed the 

highest grain yield 5.47 t ha
-1

. Therefore, it can be suggested that the 

combined use of chemical fertilizers with Trichoderma enriched 
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biofertilizer will be a good approach for the improving of growth and 

yield of wheat production in Bangladesh. 

Keywords:   Wheat, biochar, trichoderma, rice husk, yield  

Introduction 

Wheat (Triticum aestivum L.) belongs to the genus Triticum, family Graminae is 

a grass widely cultivated for its seed, cereal grain that is a dietary staple food and 

an excellent source of vegetable protein in the human diet worldwide (James, D. 

& Mauseth, 2018). In Bangladesh it ranks 2
nd

 most important cereal crop after 

rice for human consumption (World Economic Forum, 2022). Although it is one 

of the oldest cereal crops and was introduced in Bengal in (1930-31) and its 

importance as a food crop was recognized around (1942-43) reported by 

(Banglapedia, 2021). The area under wheat increased from 132,000 ha in 1971 to 

832,000 ha in 2000 but declined sharply to 479,050 ha in 2006 and total yield 

grew at an annual rate of 6.9% (in 1971) while 1.9% (in 2000), respectively. The 

actual yield level increased from 0.9 t/ha to 1.5 t/ha over this 36 years period 

while in 2020, wheat production for Bangladesh was 1.18 million tonnes 

(Rahman & Hasan, 2022). 

Over the last two decades, wheat consumption has been dramatically improved in 

Bangladesh but its production has declined due to various stressful environments. 

Recurrent drought event due to climate change that threatens the country’s food 

safety has become a serious concern (Hannan et al., 2021). Drought stress 

adversely affects physiological and biochemical processes of wheat leading to a 

reduction in crop productivity (Nowsherwan et al., 2018). As wheat is sown in the 

winter season, low rainfall is there and water scarcity is experienced in 

Bangladesh (Hannan et al., 2021). Therefore, drought has been dubbed one of the 

most severe threats to the environment and Bangladesh (Hannan et al., 2021). 

Additionally, global warming has led to unpredictable rainfall patterns, resulting 

in the recurrence of extended drought periods throughout the globe. 

In addition, soil problem is a vital issue of wheat production in Bangladesh. The 

fertility of soils is destroying day after day due to the use of more chemical 

fertilizers. Another way, continuous crop cultivation without adding sufficient 

inputs to soil seriously influence soil fertility, soil health, and productivity 

(Mahbub, 2020). Soil organic matter content is reportedly decreasing in the soils 

of Bangladesh, which is viewed as an important issue in soil health (Ahmad et al., 

2018). The excessive use of chemical fertilizers coupled with intensive crop 

production with less organic fertilizer uses is the primary cause of soil fertility 

difficulties in Bangladesh. As biochar helps to increase the water- holding 

capacity of soil and make the nutrients available to the plants, it can be used as a 

good soil amendment in the field for wheat production (Al Baquy et al., 2022). 

https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Agriculture
https://en.wikipedia.org/wiki/Seed
https://en.wikipedia.org/wiki/Cereal
https://en.wikipedia.org/wiki/Grain
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Therefore, there is no way to improve the health of the soil in Bangladesh or 

increase its productivity until resource conservation strategies are used (Mia et al., 

2014; Rahman et al., 2022). 

Trichoderma species are the fungi has the capacity to produce antibiotics, 

parasitize other fungi, and compete with deterious microorganisms which were 

considered to be the basis for how Trichoderma exert beneficial effects on plant 

growth and development (Harman et al., 2004). The benefits of Trichoderma 

species in improving plant growth can be realized through several mechanisms 

which include mycoparasitism, antibiosis, degradation of toxins, inactivation of 

pathogenic enzymes pathways, resistance against pathogens, enhanced nutrient 

uptake, solubilization, sequestration of inorganic nutrients and enhanced root hair 

development (Harman, 2006 &, Lorito et al., 2010). Trichoderma helps to 

increase plant hormone which helps to increase root growth and root hair 

formation that results in the more efficient use of nitrogen, phosphorus, potassium 

and micronutrient and increase seedling vigor and germination (Mastouri et al., 

2010).  

Rice husk is an agricultural waste material, mainly used for energy generation, 

and also used as raw materials to develop technological products such as high 

purity silica ash, silicon carbide and zeolites (Pode, 2016). Rice husk is the 

important agro-industrial waste by-products that are generally used as fuel in rice 

mill industry, respectively.  

Integration of biochar with bio fertilizers generally provides for better nutrient 

management and wheat yield (Al‐Wabel, et al., 2018). Therefore, the combined 

application of biochar with biofertilizer could be a step forward in ameliorating 

the adverse effects of drought on critical growth stages of wheat. Hence, 

considering the important the objectives were i) To study the effects of biochar, 

Trichoderma and rice husk on yield and yield components of wheat; ii) To find 

out the best treatment combination of chemical fertilizer with biochar, 

Trichoderma and rice husk application for improving the yield and, iii) To find 

out the best performing variety of wheat by applying biochar, Trichoderma and 

rice husk to mitigate drought.  

Materials and Methods  

The experiment was conducted in the Agronomy Research Field, Department of 

Agronomy, Hajee Mohammad Danesh Science and Technology University, 

Dinajpur-5200, Bangladesh from November 2022 to April 2023. The 

geographical position of the experimental area and location is between 

25
0
44.574

//
N and 88

o
40.344

//
E and 40 m above sea level. Bangladesh Wheat and 

Maize Research Institute (BWMRI), Dinajpur and Bangladesh Agricultural 

Research Institute (BARI), Gazipur, released recognized varieties namely 
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BWMRI Gom-1, BWMRI Gom-2 and BARI Gom 32 were used in this 

experiment. Two factors were included in the experiment namely variety and 

different treatments.  The treatments were designated as follows: Factor A: Four 

treatments; T1 = Control i.e., no treatment application; T2 = 50 % chemical 

fertilizer + 2 t ha
-1

 biochar (BC); T3 = 50 % chemical fertilizer + 2 tha
-1

 

Trichoderma biofertilizer; T4 = 50 % chemical fertilizer + 2 t ha
-1

 rice husk (RC).  

Factor B: Consist of three varieties (V1= BWMRI Gom-1, V2=BWMRI Gom-2 

and V3= BARI Gom 32). The experiment was laid out in a Randomized 

Complete Block Design (RCBD) where each treatment with each varieties 

replicated three times. The treatments were randomly distributed to the plots 

within a block. Thus the number of the plot was 3 x 12 = 36. The unit plot size 

was (4 m x 2.5 m) i.e., 10 m
2
. Irrigation and drainage channel was made by 

maintaining 50 cm width and 30 cm between the blocks and 25 cm wide and 25 

cm depth between plots. Fertilizer was applied as a source of N-P-K nutrients viz., 

80 kg N2, 40 kg P2O5, and 40 K2O kg ha
-1

 uniformly distributed through urea, 

DAP, and MOP. Therefore, the fertilizer requirement was urea=80gm/10 m
2
 plot; 

DAP = 40 gm/10 m
2
 plot, and MoP = 40 gm/10 m

2
 plot respectively.  Biochar, 

Trichoderma enriched biofertilizer, rice husk was applied as per the treatments. 

Climatic Conditions 

The climate was subtropical with low temperatures and minimum rainfall from 

December to April which is the main feature of the Rabi season. The highest 

maximum temperature was shown in the month of April i.e., 35.0
0
C. The lowest 

maximum temperature was shown in January at 24.0
0
C. While the highest 

minimum temperature was recorded in the month of April at 18.0
0
C and the 

lowest in the month of December at 13.0
0
C shown in (Figure 1a). Besides, the 

highest humidity was shown in the month of December 2022 with 1.8% lowest at 

1.3% recorded in the month of March 2023.  There was no rainfall at the 

beginning but little bit rain before harvesting the experiment. The highest rainfall 

month was in April with the data being 80 mm. While very low percentage was 

shown from December 2022 to February 2023 and the range was between 5-10 

mm shown in (Figure 1 a and 1 b). 
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Figure 1 (a, b): Climatic condition between the cropping year of 2022-2023 

Soil Type 

The soil of the experimental field belongs to the old Himalayan Piedmont Plain 

(AEZ-1).  Initial soil samples were collected randomly from each unit plot at a 

depth of 0-30 cm before final land preparation and the samples were mixed to 

make a bulk sample. The bulk sample was air dried ground and sieved to remove 

unwanted materials then preserved in polythene bags for future laboratory studies. 

After that, Soil analysis was done at the Soil Science department of Hajee 

Mohammad Danesh Science and Technology University, Dinajpur and Soil 

Resource Development Institute (SRDI), Dinajpur, Bangladesh. Soil analysis 

showed that the soil of the experimental plot was sandy loam with good drainage 

capacity. The experiment plot was medium high land with the pH range of 6.12 

i.e., the soil is acidic soil.  

Data Collection 

Data were collected based on the yield and yield characteristics of the wheat 

plant. The characteristics were plant height (cm), number of tillers plant
-1

 (no.), 

number of leaves plant 
-1

 (no.), spike length (cm), thousand seed weight (g), fresh 

weight of plant
-1

 (g), dry weight of plant
-1

 (g), seed fresh weight plan
t-1 

(g), seed 

dry weight plan
t-1 

(g), seed yield (t ha
-1

),biological yield (t ha
-1

), straw yield (t ha
-

1
), harvest Index (%). These data were taken when the crop attained maturity. 

Data Analysis Using Statistical Programme  

The analysis of variance (ANOVA) function, the relationship between biochar, 

trichoderma, rice husk treatments and variety, with yield attributes of wheat 

evaluated by the least significant difference (LSD) used for mean comparisons at 

a 5 % probability level and 1% probability level using the R program (version 

4.2.1).  Comparison graphs were done by using the R program (version 4.2.1). 
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Pearson correlation was done also by using R programming. Weather graphs were 

done by using origin pro 2023 (version 9.3) software.  

Result and Discussion  

Pearson correlation among the yield contributing characters 

Correlation result showed that a strong correlation among the yield contributing 

traits. Plant height at 30DAS showed a position correlation with harvest index 

(0.73), grain yield (0.72), fresh weight plant
-1

 (0.49), dry weight plant
-1

 (0.48), 

1000 seed weight (0.35), leaf number (0.42), spike length (0.3). While negative 

correlation showed with only straw yield (-0.66). Leaf number showed a positive 

correlation with spike length (0.92), grain weight (0.92), fresh weight (0.90), dry 

weight plant
-1

 (0.91), 1000 seed weight (0.91) and harvest index (0.55). Tiller 

number showed a highly positive correlation with 1000 seed weight (0.67), spike 

length (0.62), grain weight (0.59), fresh weight (0.50), dry weight (0.55). While 

negative correlation showed with straw yield (-0.081). Spike length showed 

highly positive correlation with 1000 seed weight (0.91), grain weight (0.88), 

fresh weight (0.88) and dry weight (0.87). A very low positive correlation showed 

with biological yield
 
(0.24) and grain yield (0.40). While negative correlation 

showed with straw yield (-0.34). Grain weight showed highly positive correlation 

with 1000 seed weight (0.86), fresh weight (0.89) and dry weight (0.92). A very 

low positive correlation showed with biological yield
 
(0.22) and grain yield (0.42). 

While negative correlation showed with straw yield (-0.42). 

 
Fig 2. Pearson correlation among the yield contributing characters of wheat. Here, PH= Plant 

Height, LN= Leaf Number, TN= Tiller Number, Sl = Spike Length, GW = Grain Weight, FW 

=Fresh Weight of Seed,
 
DW= Dry weight of Seed, 1000 SW= 1000 Seed Weight, GY= Grain 

Yield, SY= Straw Yield, BY= Biological Yield, HI=Harvest Index 
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Fresh weight of seed showed highly positive correlation with 1000 seed weight 

(0.84), and dry weight (0.96). A very low positive correlation showed with 

biological yield
 
(0.42) and grain yield (0.62). While negative correlation showed 

with straw yield (-0.44). Dry weight of seed showed highly positive correlation 

with 1000 seed weight (0.87), and dry weight (1.00). A very low positive 

correlation showed with biological yield
 
(0.41) and grain yield (0.62). While 

negative correlation showed with straw yield (-0.48). 1000 seed weight showed 

highly negative correlation with biological yield
 
(0.35) and grain yield (0.52). 

Grain yield showed highly negative correlation with biological yield
 
(0.87). 

Therefore, it could be concluded that plant height, leaf number, spike length, 

grain
, 
fresh weight,

 
grain dry weight had a positive and strong correlation with 

yield contributing traits for higher yield of different wheat variety.  

Result and Discussion  

Effect of varieties on yield and yield contributing traits 

Different wheat varieties had different relation with yield and yield contributing 

traits of wheat. A sort of variation was observed in plant height with the varieties.  

Maximum plant height was recorded 100.21 cm from V2 (BWMRI Gom 3) and 

lowest was recorded 97.86 cm from V1 (BWMRI Gom 2). Result showed that the 

highest tiller number plant
-1

 was obtained (6.92 no.) with V2 (BWMRI Gom 3) 

and lowest was obtained (4.92 no.) from the V1 (BWMRI Gom 2).  Fresh weight 

plant
-1

 was highest in V2. (BWMRI Gom 3) with (16.84g) and lowest was 

recorded in V1 (BWMRI Gom 2) with (13.16g). In dry weight plant
-1

 V2 (BWMRI 

Gom 3) with   (11.74g) was recorded highest value and the lowest was recorded in 

V1 (BWMRI Gom 2) with (9.63 g). All the result showed in (Table 1).  

Table 1. Effect of different yield contributing characters on wheat variety 

Variety PH (cm) TN(no.) LN (no.) FWP (g) DWP(g) SL (cm) 

V1 97.86b 4.92b 14.18a 13.16b 9.63b 15.33a 

V2 100.21a 6.92a 13.79a 16.84a 11.74a 15.77a 

V3 98.61b 6.83a 13.22a 16.76a 11.11a 15.55a 

LS * * NS * * NS 

LSD 1.10 2.10 2.55 2.11 1.78 2.33 

CV 16.23 17.99 17.59 18.94 21.76 16.10 

Here, PH=Plant Height; TN=Tiller Number Plant
-1

, LN= Leaves Number Plant
-1

, FWP= Fresh 

Weight Plant
-1

, DWP= Dry Weight plant
-1

, SL= Spike Length; V1= (BWMRI Gom 2); V2= 

(BWMRI Gom 3); V3=(BARI Gom 32)   
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Table 2 showed the highest 1000 grain weight was recorded in V2 (BWMRI Gom 

3) with   (35.06g) and the lowest was recorded in V1 (BWMRI Gom 2) with (32.98 

g). The highest seed fresh weight plant
-1 

was recorded in V2 (BWMRI Gom 3) 

with (12.30g) and the lowest was recorded in V1 (BWMRI Gom 2) (9.82 g). The 

highest seed dry weight plant
-1 

was recorded in V2 (BWMRI Gom 3) with 7.97g 

and the lowest was recorded in V1 (BWMRI Gom 2) 6.71g. Grain yield showed 

highest withV2 (BWMRI Gom 3) 4.11 t ha
-1

 better result than V1   (BWMRI Gom 

2) (3.64 t ha
-1

). Incase of biological yield, V2 (BWMRI Gom 3) with 8.35 t ha
-1

 

showed better performance over V1 (BWMRI Gom 2) with 7.42 t ha
-1

 which were 

significantly different with each other. Highest straw yield was recorded in V2 
(BWMRI Gom 3) with 4.32 t ha

-1
 and lowest was obtained in V1 (BWMRI Gom 

2) with 3.78t ha
-1

. Maximum harvest index were recorded in V2 (BWMRI Gom 3) 

with (48.77 %) and the lowest was recorded in V1 (BWMRI Gom 2) with 47.23 

%. While except leaves number plant
-1

 and spikelet length had non significant 

result with varieties showed highest leaves number plant
-1

 recorded at V1 

(BWMRI Gom 2) with (14.18 no.) and the lowest was recorded at V3 (BARI Gom 

32) with (13.22 no.). Highest spike length was recorded in V2 (BWMRI Gom 3) 

with (15.77 cm) and lowest was obtained in V1 (BWMRI Gom 2) (14.76 cm). 

Therefore, It was observed than among the three varieties, V2 (BWMRI Gom 3) 

best performing variety.  

Table 2. Effect of different yield contributing characters on wheat variety 

Variety 1000 GW (g) SFGP 

(g) 

SDWP (g) GY (tha-1) BY 

(tha-1) 

SY 

(tha-1) 

HI (%) 

V1 32.98c 9.82b 6.71b 3.64b 7.42b 3.78b 47.23ab 

V2 35.06a 12.30a 7.97a 4.11a 8.35a 4.32a 48.77a 

V3 34.55ab 12.00a 7.13a 4.04a 8.14a 4.24a 48.25a 

LS * * * * * * * 

LSD 2.13 3.11 1.78 3.11 0.49 0.28 0.56 

CV 1.23 8.94 2.76 11.94 7.26 8.09 4.33 

Here; 1000 GW= 1000 Grain Weight; SFGP= Seed Fresh Weight Plant
-1

, SDWP= Seed Dry 

Weight Plant
-1

, GY = Grain Yield; BY= Biological Yield; SY= Straw Yield; HI=Harvest Index; 

V1= (BWMRI Gom 2); V2= (BWMRI Gom 3); V3=(BARI Gom 32)   
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Effect of treatments on yield and yield contributing traits 

Result (Table 3) showed the maximum plant height was obtained 103.79 cm from 

T3 (50 % CF + 2 t ha
-1 

Trichoderma) and lowest height was 57.59 cm recorded 

from T1 (control). The highest tiller number plant
-1

 was obtained (7.22 no.) both at 

the treatment of T3 (50 % CF + 2 t ha
-1 

Trichoderma) and T4 (50 % CF + 2.0 t ha
-

1
RH). While the lowest result was shown (3.66 no.) in T1 (control) condition. The 

highest leaves number plant
-1

 was recorded from T3 (50 % CF + 2 t ha
-1 

Trichoderma) with 17.59 no. and the lowest was recorded at T1 (Control) with 

11.17 no. The highest fresh weight plant
-1

 was recorded in T3 (50 % CF +2 t ha
-1 

Trichoderma) with 14.42 g and the lowest was recorded in control T1   (control) 

with 9.29 g. The highest dry weight plant
-1

 value was recorded in T3 (50 % CF +2 

t ha
-1 

Trichoderma) with 11.20g and the lowest was recorded in T1 (control) with 

6.79 g. Highest spikelet length was obtained in T3 (50 % CF + 2 t ha
-1 

Trichoderma) with 16.81 cm and lowest was obtained in T1 (control) with 7.99 
cm. 

Table 3: Effect of different yield contributing characters on treatments  

Treatments PH (cm) TN(no.) LN (no.) FWP (g) DWP(g) SL (cm) 

T1 57.59c 3.66b 11.17
b 9.29b 6.79c 7.99 

T2 98.4b 6.77ab 11.82
b 14.05a 10.52

b 16.57 

T3 103.79a 7.22a 17.59
a 14.42a 11.20a 16.81 

T4 102.29a 7.22a 14.21
ab 14.33a 11.00

a 16.12 

LS * * * * ** * 

LSD 2.11 1.56 4.04 3.33 2.82 3.55 

CV 12.23 13.99 17.59 18.94 21.76 14.12 

Here, T1= (control); T2= (50 % CF + 2 t ha
-1

 BC); T3= (50 % CF + 2 t ha
-1 

Trichoderma); T4 = (50 

% CF + 2 t ha
-1 

RH) 

On the other hand, Table 4 showed, 1000 grain weight varied significantly with 

the treatments. The highest value was recorded in T3 (50 % CF + 2 t ha
-1 

Trichoderma) 38.46g and the lowest value was recorded in T1 (control) (20.47g). 

The highest value of seed fresh weight plant 
-1

was recorded in T3 (50 % CF + 2 t 

ha
-1 

Trichoderma) (13.76g) and the lowest value was recorded in T1 (Control) 

(6.11g). Seed dry weight varied significantly with the treatments. The highest 

value was recorded in T3 (50 % CF + 2 t ha
-1 

Trichoderma) with 10.28g and the 
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lowest value was recorded in T1 (control) 4.25g. Highest grain yield was obtained 

in T3 (50 % CF + 2 t ha
-1 

Trichoderma) with (5.53 t ha
-1

) and lowest was recorded 

in T1 (control) with (0.78t ha
-1

). Highest biological yield value was recorded in T2 

(50 % CF + 2 t ha
-1 

Biochar) with 8.84 t ha
-1

 and lowest was recorded in T1 

(control) (3.26 t ha
-1

). Straw yield varied significantly and highest straw yield was 

obtained in T3 (50 % CF + 2 t ha
-1 

Trichoderma) with 4.89 t ha
-1

 and lowest was 

obtained in T1 (control) (1.33 t ha
-1

. Maximum harvest index value was obtained 

from T4 (50 % CF + 2 t ha
-1 

Rice husk) with 53.70% and the lowest value was 

obtained from T1 (control) with 28.15%.  

Table 4. Effect of different yield contributing characters on treatments 

Treatments 1000 

GW (g) 

SFGP 

(g) 

SDWP 

(g) 

GY 

(tha
-1

) 

BY 

(tha
-1

) 

SY 

(tha
-1

) 

HI (%) 

T1 20.47c 6.11c 4.25d 0.78d 3.26c 1.33c 28.15 

T2 36.72b 13.55b 8.59c 3.23c 8.84a 3.61b 49.20 

T3 38.46a 13.76a 10.28a 5.53a 8.42a 4.89a 53.70 

T4 37.51ab 13.59a 9.56b 4.52b 7.35b 4.35a 42.90 

LS * * ** * ** * * 

LSD 2.10 3.33 2.82 3.11 7.26 0..32 1.22 

CV 14.33 18.94   21.76 15.20 0.56 8.09   3.23 

Here, T1= (control); T2= (50 % CF + 2 t ha
-1

 BC); T3= (50 % CF + 2 t ha
-1 

Trichoderma); 

T4 = (50 % CF + 2 t ha
-1 

RH) 

Interaction result  

The effect of biochar (BC), Trichoderma and rice husk (RH) on plant height 

between the combinations of different treatments with varieties varied 

significantly. Result showed T3xV2 (50% chemical fertilizer with BWMRI Gom 

3) had 105.00 cm plant height and was the best performance and while lowest 

performance showed by V1T1 (BWMRI Gom 2 with control). Here all of the 

combinations showed better performance over control. These plant heights were 

statistically significant to the interaction shown in (Table 5). Abbas et al. (2017) 

and Wang et al. (2019) also found similar types of results. Highest result was 

shown at interaction T3V2 (BWMRI Gom 3 with 50 % CF + 2 t ha
-1 

Trichoderma) 

with (8.2 no.). While the lowest tillers number were recorded at control V1T1 

(BWMRI Gom 2 with control) (4.09 no.).   
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Table 5. Effect of different yield contributing characters on the interaction between 

varieties and treatments  

Interactions PH(cm) TN(no.) LN (no.) FWP (g) DWP (g) SL (no.) 

T1xV1 68.66h 4.09d 14.76d 7.74e 9.23d 8.63e 

T1xV2 80.00f 4.0d 22.07c 15.65bc 10.15c 7.56e 

T1xV3 73.00g 4.0d 22.21c 15.87bc 11.90b 7.80e 

T2xV1 86.66d 5.33c 22.00c 12.45d 10.05c 16.55c 

T2xV2 82.00f 7.33b 14.57d 8.97e 9.31d 17.71b 

T2xV3 94.66e 7.67b 23.58b 11.84c 10.87a 15.44 

T3xV1 97.33c 5.67 25.05a 17.54a 12.06a 15.91d 

T3xV2 105.00a 8.2a 24.43ab 17.01ab 11.85b 18.95a 

T3xV3 101.00b 8a 14.33d 8.33e 9.14d 15.45d 

T4xV1 81.66f 5.67c 23.43b 13.62c 10.27c 16.94c 

T4xV2 76.66g 5.67c 23.67b 17.35a 11.98b 18.54a 

T4xV3 89.67d 8.11a 24.23ab 17.12a 11.79b 17.89b 

LS * * * * * * 

LSD 9.60 4.33 1.27 4.71 3.98 5.10 

CV 6.56 3.11 17.59 18.94 21.76 18.23 

Here, T1= (control); T2= (50 % CF + 2 t ha
-1

 BC); T3= (50 % CF + 2 t ha
-1 

Trichoderma); T4 = (50 

% CF + 2 t ha
-1 

RH) 

Among the interactions highest leaves number plant
-1

 was found at V2T3 

(BWMRI Gom 3 with 50 % CF + 2 t ha
-1 

Trichoderma) with (25.05 no.) and the 

lowest was recorded at control V3T1 (BARI Gom 32 with control) with 14.33 no. 

The results of the present experiment were in close conformity with the findings 

of Salim et al. (2016).The highest fresh weight plant
-1

 in T3V2 (BWMRI Gom 3 

with 50 % CF +2 t ha
-1 

Trichoderma)   (17.54 g) weight was recorded and the 

lowest was recorded in T1V1 (BWMRI Gom 3 with control) (7.74 g). Similar 

results were found by Hussien et al. (2020). The highest dry weight plant
-1

 was 

recorded V1T2 (BWMRI Gom 2 with 50 % CF + 2 t ha
-1

BC), 10.15 g, 

respectively. Highest spike length plant
-1

 was recorded in T3V2 (BWMRI Gom 3 

with 50 % CF + 2 t ha
-1 

Trichoderma) with (18.95 cm) and lowest was recorded in 

V2T1 (BWMRI Gom 3 with control) 7.56 cm. The results of present experiment 

were in close conformity with the findings of Haider et al. (2020).  
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Table 6. Effect of different yield contributing characters on the interaction between 

varieties and treatments  

Interactions 1000 GW 

(g) 
SFGP 

(g) 
SDWP (g) GY (tha-1) BY 

(tha-1) 
SY 

(tha-1) 

T1xV1 68.66h 4.09d 14.76d 7.74e 9.23d 8.63e 
T1xV2 80.00f 4.0d 22.07c 15.65bc 10.15c 7.56e 
T1xV3 73.00g 4.0d 22.21c 15.87bc 11.90b 7.80e 
T2xV1 86.66d 5.33c 22.00c 12.45d 10.05c 16.55c 
T2xV2 82.00f 7.33b 14.57d 8.97e 9.31d 17.71b 
T2xV3 94.66e 7.67b 23.58b 11.84c 10.87a 15.44 
T3xV1 97.33c 5.67 25.05a 17.54a 12.06a 15.91d 
T3xV2 105.00a 8.2a 24.43ab 17.01ab 11.85b 18.95a 
T3xV3 101.00b 8a 14.33d 8.33e 9.14d 15.45d 
T4xV1 81.66f 5.67c 23.43b 13.62c 10.27c 16.94c 
T4xV2 76.66g 5.67c 23.67b 17.35a 11.98b 18.54a 
T4xV3 89.67d 8.11a 24.23ab 17.12a 11.79b 17.89b 

LS * * * * * * 
LSD 9.60 4.33 1.27 4.71 3.98 5.10 
CV 6.56 3.11 17.59 18.94 21.76 18.23 

Highest thousand seed weight was obtained in T3V2 (BWMRI Gom 3 with 50 % 

CF + 2 t ha
-1 

Trichoderma) (48.73 g) and lowest was recorded in T4 V1 (BWMRI 

Gom 2 with 50 % CF + 2 t ha
-1 

RH) with (20.2 g). In case of interactions highest 

seed fresh weight was obtained in T3 V2 (BWMRI Gom 3 with 50 % CF + 2 t ha
-1 

Trichoderma ) 17.54 g and lowest was recorded in T1V1 (BWMRI Gom 2 with 

control) 8.78g. Similar result was found by Abbas et al. (2017). Highest seed dry 

weight was obtained in T3 V2 (BWMRI Gom 3 with 50 % CF + 2 t ha
-1 

Trichoderma) 10.87 g and lowest was recorded in T1V3 (BARI Gom 32 with 

Control) 4.21g. Similar type result was found by Abbas et al. (2017). Highest 

grain yield was recorded in T3V2 (BWMRI Gom 3 with 50 % CF + 2 t ha
-1 

Trichoderma) 5.47 t ha
-1

 and lowest was recorded in T1V3 (BARI Gom 32 with 

Control) 1.2 t ha
-1

. In case of interaction highest biological yield was obtained in 

T3 V3 (BARI Gom 32 with 50 % CF + 2 t ha
-1

Trichoderma) 9.28 t ha
-1

 and lowest 

was obtained in V1T1 (BWMRI Gom 2 with Control) 6.59 t ha
-1

. Similar result 

was found in an experiment conducted by Ali et al. (2019). In case of interactions 

straw yield varied significantly. Highest straw yield was obtained in T3V2 
(BWMRI Gom 3 with 50 % CF + 2 t ha

-1 
Trichoderma) 4.79 t ha

-1
 and lowest was 

recorded in T1V1 (BWMRI Gom 2 with Control) 3.37t ha
-1

. Similar result was 

found by Zhao et al. (2014). Maximum harvest index was recorded from T3V2 

(BWMRI Gom 3 with 50 % CF + 2 t ha
-1 

Trichoderma) 60.72 % and lowest was 

recorded from V1T1 (BWMRI Gom 2 with Control) 36.41 %. Smaller results were 

found in the experiment conducted by Huang et al. (2019). All the result showed 

in table 6.  
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Conclusion 

Parameters like plant height, number of tillers plant
-1

, number of leaves plant
-1

, 

spike length, fresh weight plant
-1

, dry weight plant
-1

, thousand seed weight, grain 

yield, straw yield, biological yield, harvest index were influenced by Biochar, 

Trichoderma and Rice Husk and inorganic fertilizers showed best performed with 

V2 (BWMRI Gom 3) compared to V1 = BWMRI Gom 2, and V3 = BARI Gom 32. 

Among, the treatments, T3 (50 % CF + 2 t ha
-1 

Trichoderma) showed best 

performed compared to other treatments. Whenever, in interaction, T3V2 

(BWMRI Gom 3 with 50 % CF +2 t ha
-1 

Trichoderma) showed best result for 

most of the yield contributing traits. Therefore, it could be concluded that, 

BWMRI Gom 3 variety with 50 % CF + 2 t ha
-1 

Trichoderma treatment would be 

best for wheat cultivation in the Old Himalayan Piedmont Plain (AEZ -1) soils. 

Finally, it can be suggested that the combined use of chemical fertilizers with 

Trichoderma for the improving of growth and yield of wheat production in 

Bangladesh. 
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Abstract: Various mulching methods was examined for the purpose of low, 

erratic rainfall and high evapotranspiration and the production of healthy and 

better yield of direct seeded chick pea (Cicer arietinum L.). The experiment 

was carried out in a randomize complete block design (RCBD) with three 

replications. Four types mulching such as wood fibre, dried Eichhornia, 

polythene, rice straw with three varieties BARI Chickpea-5, BARI Chickpea-

9, BU Chickpea-1 were combined in the treatments. Agronomic parameters 

like plant height & number of branches/plant at 60 days after sowing, total 

pod/plant, filled pod/plant, seed weight, garin weight, Teparature variation 

and moisture content were studied to observe the effect of mulching. Dried 

Eichhornia (T2) mulching was significantly different among others. The 

growth and yield contributing characters were significantly different using 

dried Eichhornia (T2). Polythene (T3) mulch was conserved maximum 

temperature significantly than others and temperature was fluctuated in 

without mulching condition. Polythene (T3) was suitable to conserve soil 

moisture content (%). Mulching boosts the growth and yield of chickpea 

during winter and also suitable for soil characters. 

Key wards: Mulching, Chick pea, Irrigation 

Introduction 

The word mulch has probably derived from the German word “Molch” means soft 

to decay, which apparently referred to the gardeners use of straw and leaves as a 

spread over the ground as mulch Jack et al. (1955). Mulch is a layer of material 

applied to the surface of an area of soil. Its purpose is to conserve moisture, to 

improve the fertility and health of the soil, to reduce weed growth to enhance the 
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visual appeal of the area. A mulch is usually but not exclusively organic in nature. 

It may be permanent (e.g. bark chips) or temporary (e.g. plastic sheeting). It may 

be applied to bare soil, or around existing plants. Mulches of wood fibre, dried 

Eichhornia (water hyacinth) and rice straw will be incorporated naturally into the 

soil by the activity of worms and other organisms. In Barendra climates, the effect 

of mulch is dependent upon the time of year at which it is applied as it tends to 

slow changes in soil temperature and moisture content.  Mulch, when applied to 

the soil in late winter/early spring, will slow the warming of the soil by acting as 

an insulator, and will hold in moisture by preventing evaporation. In order to 

maximize the benefits of mulch, while minimizing its negative influences, it is 

often applied in late spring/early summer when soil temperatures have risen 

sufficiently, but soil moisture content is still relatively high Whitefield (2004). 

Plastic mulch used in large-scale commercial production is laid down with a 

tractor-drawn or standalone layer of plastic mulch. Amin S. et al. (2022). This is 

usually part of a sophisticated mechanical process, where raised beds are formed, 

plastic is rolled out on top, and seedlings are transplanted through it.  Drip 

irrigation is often required, with drip tape laid under the plastic, as plastic mulch 

is impermeable to water. 

Chickpea (chhola) a common member of the pulse crop, Cicer arietinum, of the 

family “Fabaceae”. Gram, also known as Gram, appears to have originated in 

western Asia and spread at a very early date to India and Europe. It is very 

drought-resistant and requires a cool dry climate, and well-aerated soils. In 

Bangladesh it is grown as a winter crop and must have cold or cool nights with 

dew for successful cultivation. It grows best on heavy clay soils. High humidity 

and cloudy weather affect its flowering and pod setting. It is the third most 

important pulse crop of Bangladesh and is one of the best legumes for human and 

animal consumption. The whole dried seed contains approximately 9.8% water, 

17.1% protein, 5.3% fat, 61.2% carbohydrate, 3.9% fibre and 2.7% ash. Production 

of pulse crops in Barendra areas is hampered by the shortage of water, the major 

part of the growing season usually being characterized by low, erratic rainfall and 

high evapotranspiration (ET) rates. Rainfall is therefore not adequate for crop 

production in these regions and necessitates the use of irrigation. The mulches 

provide yield improvement in pulse production.  

The goal  of  the examination is to choose mulching methods for  chick pea 

production  system that  serve  simultaneously  weed  management  purposes  and  

the production of healthy, marketable gram too. To determine the appropriate one, 

different organic and plastic mulching methods have to be compared and 

examined parallely with untreated, traditionally treated controls.  To investigate 

the influence of mulching on water conservation, soil temperature and weed 

emergence of chickpea,  standardize of different mulching materials on chickpea 



                         Effect of mulches on growth and production of chickpea (cicer arietinum L.) 
 

17 

growth and evaluate different mulching materials on chickpea yield. Hossam S. et 

al (2022) 

Materials and Methods 

The experiment was carried out at Agronomy Farm House, Department of 

Agronomy and Agricultural Extension, University of Rajshahi during the rabi 

season from December 2012 to April 2013 to study “Effect of mulches on growth 

and production of chickpea (Cicer arietinum) without irrigation.”  The experiment 

was laid out in a Randomize Complete Block Design (RCBD) with three 

replications. Each block was divided into 15 plots. Thus, total number of plots 

was 45(315). The size of each plot was 2m2m. The treatments were randomly 

distributed to the plot within a block. Three types of cultivars like BARI 

Chickpea-5 (V1) , BARI Chickea-9 (V2),  BU Chickpea-1 (V3) and four types of 

mulching material (Wood chip, Dry Eichhornia, Polythene, Rice straw) were used 

in this experiment. Land Preparation, Fertilizer use, Priming of chickpea,  Seed 

treatment, Sowing of seeds, Weeding and thinning, Diseases and insect control,  

Harvesting and threshing were done following agronomic and agricultural 

principles. T0 = Without mulching, T1 = Wood chips 

T2 = Dried Eichhornia, T3 = Polythene , T4 = Rice straw 

Collection of Experimental data 

Plant height (cm), Number of branches /plant at  60 days after sowing, Number of 

pods/plant, Filled pod/ plant, Total Grain weight, Seed weight/ plant, Moisture 

content (%) and Soil temperature. All experimental data were subjected to 

analysis of variance (ANOVA) using SPSS, version 20.0 (SPSS, 2013). Mean 

values were compared by the LSD method Gomez and Gomez (1984).  

Results and Discussion 

The present investigation was carried out to the study the “Effect of mulches on 

growth and production of chickpea (Cicer arietinum L.) without irrigation”. The 

experiment was aimed at studying the response of chickpea as influenced by 

various mulches. The results of this study are described under the following different 

heads. 

Plant height/plant  

Various mulches effect was shown in Table-1 for all varieties. There was significance 

different among mulches at 60 days after sowing. The plant height was highest in dried 

Eichhornia mulching for all varieties (Table -1, Figure -1).  Dried Eichhornia 

provided good soil properties for plant growth. Although dry water hyacinth 

mulching improved some quality indices in garlic. Plastic mulch increased 

accelerated plant height without any application of herbicides Mahdieh 

Najafabadi et al.( 2012). 
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Branch number/plant 

Different mulching was significantly influenced the number of branches/plant
-
 

shown in Table-2, Numerically the maximum number of branches/plant was 

produced from BARI chickpea-5, BARI chickpea-9, and BU chickpea-1 with 

dried Eichhornia (T2) treatment at 60 DAS. The significantly lowest in all 

varieties with T0 treatment. Increased soil C, total N, available P and K as 

compared to the non-mulched plots. Nonetheless, soil C was greater in the green 

mulch plots, followed by compost and vermicompost plots. Net N mineralization 

rate also followed similar patterns. Upon comparison with other aquatic weedy 

species, E. crassipes had 20-50% more C and 10-40% more N in its residues. 

Likewise, the compost prepared out of E. crassipes also seems to be of good 

quality as indicated by a C/N ratio less than 25, as compared to Hydrilla spp. 

Subramanian B. et al (2013). 

Total pod/plant  

Total pod/Plant varied significantly with different mulches in BARI Chickpea-5, 

BARI Chickpea-9 and BU Chickpea-1 varieties. The maximum number of total 

pods/plant was recorded in BU Chickpea-1 (162.97) from dried Eichhornia (T2) 

treatment and the lowest total pods/plant was produced from BARI Chickpea-9 

(68.28) in T0 treatment (Table-2.) 

Filled pod/plant 

Different mulching showed significant variation in terms of filled pods/plant in 

three varieties. Numerically the highest number of filled pods/plan was observed 

from BU Chickpea-1 (97.39) in dried Eichhornia (T2) treatment and the lowest 

total filled pods/plant was obtained from BARI Chickpea-5 (61.03) in without 

mulching (T0) treatment (Table-2). 

Total grain weight  

The significantly highest total grain weight was produced by BARI Chickpea-9 

(2.26) in dried Eichhornia (T2) treatment and lowest in BARI Chickpea-5 (1.24) 

with T0 treatment (Table 4.11). Boyhan et al. (2000) revealed increased yields of 

summer squash with the use of mulch. Similar results were also obtained by 

Hassan et al. (1994). Daleshwar R. & Pradeep P. (2017)  (Table -2) 

Seed weight/plant  

Different mulching showed significant variation in terms of seed weight plant
-1

 in 

three varieties. Numerically the highest number of seed weight plant
-1

 was 

observed from BARI Chickpea-9 (18.58) in dried Eichhornia (T2) treatment and 

the lowest total seed weight/plant was obtained from BARI Chickpea-5 (9.48) in 

without mulching (T0) treatment (Table-2). Color plastic mulches increased yield. 

Farias-Larios et al. (1999); Lamont et al. (2005; May et al. ( 2005). 
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Table-1: Effect of various mulches on plant height/plant and Branch umber/plant of 

BARI Chickpea-5, BARI Chickpea -9 and BU Chickpea-1 variety at 60 DAS 

Variety Treatment Plant height/plant Branch number/plant 

 

 

BARI Chickpea-5 

T0 33.793.483 d 6.203.094 b 

T1 47.300.483 b 6.257.094 b 

T2 53.970.483 a 6.773.094 a 

T3 44.640.483 c 6.580.094 a 

T4 43.140.483 c 6.213.094 b 

 

BARI Chickpea-9 

T0 41.5034.537 b 6.780.072 b 

T1 54.8574.537 ab 6.960.072 b 

T2 59.2874.537 a 7.903.072 a 

T3 49.3374.537 ab 6.843.072 b 

T4 54.4434.537 ab 6.837.072 b 

 

BU Chickpea-1 

T0 43.597.198 e 4.940.102  d 

T1 49.940.198 b 5.877.102  c 

T2 56.900.198 a 7.513.102 ba 

T3 46.967.198 d 6.783.102  b 

T4 48.020.198 c 6.980.102 b 

* In a column, data are the mean values with standard error having different 

letters within four different treatments differ significantly as per LSD at 5% level.   
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Figure-1: Effect of various mulches on three varieties of cickpea at 60 DAS 
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Table-2: Effect of various mulches on total pod/plant, filled pod/plant and total 

grain weight of BARI Chickpea-5, BARI Chickpea -9 and BU Chickpea -1 

variety. 
 

 Mulching 

treatment 

BARI 

Chickpea-5 

BARI 

Chickpea-9 

BU Chickpea-1 

Total 

pod/plant 

T0 68.8732.394 d 68.2834.106 c 79.9333.758 e 

T1 88.5672.394 c 92.8104.106 b 102.5103.758 d 

T2 131.8902.394 a 122.1604.106 a 162.9703.758 a 

T3 98.2702.394 b 75.3604.106 c 123.8133.758 c 

T4 125.3572.394 a 103.9404.106 b 139.8033.758 b 

filled 

pod/plant 

T0 61.0333.558 a 61.5672.879 b 63.6103.139 b 

T1 66.9333.558 a 63.6002.879 b 70.5303.139 b 

T2 71.1333.558 a 85.6502.879 a 97.3933.139 a 

T3 63.2003.558 a 76.9672.879 a 91.2133.139 a 

T4 69.4933.558 a 82.5472.879 a 87.3273.139 a 

Total grain 

weight 

T0 1.240.031 c 1.250.039 e 1.450.040 c 

T1 1.467.031 b 2.100.039 b 1.550.040 b 

T2 2.150.031 a 2.267.039 a 2.100.040 a 

T3 1.450.031 c 1.450.039 d 1.507.040 c 

T4 1.500.031 b 1.650.039 c 2.083.040 a 

Seed 

weight/plant 

T0 9.487.574 c 10.107.934 d 10.457.445 c 

T1 11.553.574 b 17.340.934 ab 11.990.445 b 

T2 14.500.574 a 18.587.934 a 15.183.445 a 

T3 10.420.574 b 15.483.934 bc 11.853.445 bc 

T4 10.243.574 b 14.177.934 c 14.233.445 a 

* In a column, data are the mean values with standard error having different 

letters within four different treatments differ significantly as per LSD at 5% 

level. 

Effect of Mulches on Soil Moisture Content (%) 

In this case, moisture content of soil in three chickpea varieties, polythene 

mulching (T3) was conserved significantly maximum moisture content than others 

(Fig:-2, 3 and 4). Wood chips were one of the best performers in terms of 

moisture retention. Mulch can conserve moisture, improve long- term soil 
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structure and increase seedling survivorship. Black plastic mulch alters the plant’s 

growing environment by generating holding more soil moisture. Nithisha N. et al 

(2022) than bare soil. Color mulches reduced water evaporation. Lamont (1996). 

Straw mulch conserved higher soil moisture to an extent of 55 per cent more 

compared to control.  

Effect of Mulches on Soil Temperature  

Temperature was fluctuated with without mulching (T0) condition in three months 

and polythene mulching was conserved significantly maximum temperature than 

others (Fig: 5, 6 and 7). Black plastic mulch alters the plants growing 

environment by generating warmer soil temperatures Dodds et al. (2003); Hanna 

et al. (2003) than bare soil. Plastic mulch increased minimum temperature of soil 

without any application of herbicides Mahdieh Najafabadi et al. (2012).  Selima 

P. Y. K & Halil Ş. (2021), Deka A. M., et all (2021). 

 

 

 

 

 

 

 

 

Fig-2: Effect of mulches on soil moisture content (%) for BARI Chickpea-5.  

 

 

 

 

 

 

 

 

 

 

Fig-3: Effect of mulches on soil moisture content (%) for BARI Chickpea-9.  
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Fig -4: Effect of mulches on soil moisture content (%) for BU Chickpea-1. 

 

 

 

 

 

 

 

 

 
 

Fig -5: Effect of mulches on soil temperature (January) 

 

 

 

 

 

 

 

 

 
 

Fig -7: Effect of mulches on soil temperature (March). 
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Fig -7: Effect of mulches on soil temperature (March). 

Summary  

The main goal of this study was to choose of choose mulching methods for 

chickpea production system that serve simultaneously moisture preservation and 

the production of good and healthy yield. The present research was carried out at 

Agronomy field Laboratory, Department of Agronomy and Agricultural 

Extension, University of Rajshahi, during the rabi season November 2012 to April 

2013 to study. Three Chickpea varieties BARI Chickpea-5, BARI Chickpea-9, 

BU Chickpea-1 and 4 mulching materials wood chips, dried Eichhornia 

polythene, rice straw were used for this experiment.  

The experiment was laid out in randomized complete block design (RCBD) 

having three replications. The unit plot size was 2m×2m. All agronomic 

management practices were done whenever necessary to ensure a healthy growth 

of crop. The data were recorded on broad parameters of growth, yield and yield 

contributing characters. 

The data collection was started 30 days after sowing (DAS). 10 plants were 

randomly selected from each plot for collecting of data on plant height/plant, 

branch number/plant, The crop was harvested at full maturity. Data on yield and 

yield contributing characters were recorded after harvest. All the data were 

colleted appropriately and analyzed statistically. The values of the means were 

adjudged by LSD at 5% level.    

Result revealed that mulching significantly influenced all growth, yield and yield 

contributing characters. The plant height was highest in dried Eichhornia 

mulching for all varieties. Branch number/plant was obtained from dried 

Eichhornia mulching and minimum from without mulching, the highest number 

of filled pods/plant (97.39) was observed from dried Eichhornia mulching and 

minimum (61.03) from without mulching. Polythene mulching was conserved 

significantly maximum temperature and moisture content. Temperature was 
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fluctuated with without mulching condition. From the overall discussion of the 

results of the investigation, we can say that the growth and yield of chickpea were 

greatly influences with various mulching condition and mulching conditions is 

better than bare soil. Mulching boosts the growth and yield of chickpea during 

winter and also suitable for soil characters. 
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Abstract 
This study analyzes Climatic Research Unit Time series (CRU TS) 
dataset of rainfall and temperature for various stations in the north-
western region of Bangladesh over the period 2001–2020, highlighting 
regional and seasonal variability. Statistical parameters, including 
mean, standard deviation, coefficient of variation (CV) was calculated 
and Mann-Kendall test and Sen's slope estimator were used to analyze 
trends in time series data. On the other hand, Inverse Distance 
Weighting (IDW) interpolation technique was used to assess the spatial 
trends. Dimla consistently recorded the highest annual average rainfall 
(222.88 mm) and the most stable minimum rainfall (CV = 9.14), while 
Rajshahi exhibited the lowest annual average rainfall (116.57 mm) 
with the highest variability (CV = 65.80). Mann-Kendall and Sen’s 
slope test of monthly and seasonal analysis revealed that winter rainfall 
is the most stable, while summer and rainy seasons showed greater 
variability, especially in high-rainfall areas like Dimla. Temperature 
analysis showed Rajshahi as the warmest region (annual average 
26.51°C) and Dimla as the coldest (24.86°C). Significant negative 
trends were observed in annual average, maximum, and minimum 
temperatures, with summer temperatures showing the steepest decline 
(p = 0.033). Spatial mapping using IDW (Inverse Distance Weighting) 
revealed warmer southern regions, particularly Rajshahi and Tarash, 
and cooler northern regions, including Rangpur and Dinajpur. Rainfall 
trends indicated significant decreases in March and September, while 
July exhibited an increase. These findings emphasize the variability 
and trends in rainfall and temperature, influenced by geographical and 
climatic factors, with implications for agricultural planning, water 
resource management, and climate adaptation strategies in Bangladesh. 
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1. Introduction 

Climate of a region refers to the average weather over a long period of time, 

whereas climate change represents a statistical change in the mean of the state of 

climate or its statistical characteristics counting for an extent period. The duration 

is typically several decades or longer (Ninawe et al., 2018). One of the biggest 

environmental challenges of the twenty first century is undoubtedly climate 

change. Although climate change is a global phenomenon, the impacts are mostly 

felt locally (Adger et al., 2004; Race et al., 2016). 

Therefore, it is clear that climate change and variability pose a significant 

challenge to the peoples around the world and Bangladesh is no exception from 

this. Bangladesh is considered to be one of the parts of the world most vulnerable 

to climate and other environmental changes, due to its geography and low-lying 

topography. 60 percent of the country is less than six meters above sea level 

(Mirza et al., 2002). 

Bangladesh is located in the tropical monsoon region and its climate is 

characterized by high temperature, heavy rainfall, often-excessive humidity, and 

fairly marked seasonal variations (Banglapedia, 2014). Though Bangladesh is a 

small country with high density of population, its different parts have different 

impacts of disasters and climate change. North-Western part of Bangladesh is 

such a kind of region consisting of two administrative divisions: Rajshahi and 

Rangpur with 16 districts having the significant impacts of thunderstorms, floods, 

cold waves and heat waves, drought, heat stress, riverbank erosion, scarcity of 

water and reduced river flows in dry season, etc. (Karmakar S.et al., 2019). 

In the context of climate change and disaster management, it is, therefore 

important to understand the rainfall and temperature trends. Temperature and 

precipitation variability is the very important side influencing on climate 

variability and extremes. The study of rainfall and temperature variability and 

trends are therefore important for long-term water resources planning, agricultural 

development and disaster management in Bangladesh in the context of global 

climatic change (Noorunnahar et al., 2019). A number of comprehensive and 

research works have so far been conducted on Trend Analysis. 

Agossou Gadedjisso-Tossou used Mann-Kendall test in 2021 to determine trend 

of rainfall and temperature data in Togo, a West-African country. Kumar et al., 

(2010) analyzed monthly, seasonal and annual trends of rainfall using monthly 

data series of 135 years (1871-2005) for 30 sub-divisions (sub-regions) in India. 

Gayathri Sudarsan et al., (2023) attempted to explore changes in rainfall pattern in 

the Kerala, India using Mann-Kendall test (MMK) to detect trend. Although a 

number of studies have been carried out on rainfall patterns (Ahmed and 

Karmakar, (1993); Hussain and Sultana, (1996); Kripalini et al., (1996); Rahman 

et al., (1997); Ahmed and Kim, (2003); Shahid et al., (2005); Islam and Uyeda,  
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(2008)) only very few works have been found on rainfall and temperature trends 

and extremes in Bangladesh. Mondal et al., (2020) attempted find out temporal 

trend of climatic data, such as average temperature and total rainfall for the study 

period 1980-2016 at north-eastern hilly region in Bangladesh using Mann-Kendall 

test in 2020. Rahman et al. (2016) used trend analysis to study the changes in 

monsoon rainfall of Bangladesh and found no significant changes. L. C. Das, A. 

S. M. Mohiul Islam & S. Ghosh (2022) conducted a study on 34 meteorological 

stations in Bangladesh for the period of 1989–2018 to investigate the variability 

of the rainfall and temperature of all stations in Bangladesh and this study 

included an understanding of Bangladesh’s rainfall and temperature trends and 

variability. 

In this study, a trend analysis was conducted for monthly, annual and seasonal 

data of rainfall and temperature of eight stations. Mann-Kendall test was used to 

detect the trend and the Sen’s slope method was used to determine the magnitude 

of change in climate time series. This study also examined average value of 

maximum, minimum, annual average and seasonal variation of rainfall and 

temperature using IDW (Inverse Distance Weighting) interpolation techniques so 

that spatial differences can be sought out for the region. 

To analyze rainfall and temperature variability across eight stations in north- 

western Bangladesh over 2001–2020, using geo-statistical methods (Mann- 

Kendall test, Sen’s slope, and IDW interpolation). The study aimed to understand 

trends for better agricultural planning, water resource management, and climate 

adaptation. 

2. Study Area 

The present study area is located in the north-western part of Bangladesh. The 

region consists of 16 districts of Rajshahi and Rangpur divisions. The study area 

comprises an area of 34,477.55 sq km. The area is located in between 26
0
38' and 

25
0
02'16.8" north latitudes and in between 88

0
00'33.12" and 89

0
42' east 

longitudes. The Indian states of West Bengal and Assam lie on the west and north 

of the region, Khulna Division on the south and Mymensingh and Dhaka Division 

on the east. 

3. Data Set 

The present study used Climatic Research Unit Time series (CRU TS) data set. 

The CRU TS series of data sets contain gridded monthly fields of precipitation, 

daily maximum and minimum temperatures, cloud cover, and other variables 

covering Earth's land areas for 2001-2020 (CRU TS 4.08 is the recent major 

release). The data set is gridded to 0.5x0.5-degree resolution, based on analysis of 

over 4000 individual weather station records, and spatially complete (Harris et al., 

2020). 
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Monthly rainfall and temperature data obtained from the CRU TS data set were 

processed using Microsoft Excel software to facilitate analysis. Moreover, using 

Google Earth software, point maps of eight weather stations located in the study 

area have been created. Although Bangladesh is a country of six seasons, there are 

mainly three seasons: summer, monsoon and winter, with large difference in 

rainfall and temperature. This study aimed to assess the variability in monthly 

temperature and precipitation patterns on a localized scale in the northwestern 

region of Bangladesh. A retrospective analysis was conducted using historical 

weather data spanning 20 years (2001–2020) for the study area. The dataset 

comprised monthly minimum and maximum temperatures, rainfall, and average 

values. 

4. Data Analysis 

This study sought to analyze annual, seasonal, and monthly rainfall and 

temperature (minimum and maximum) trends in the north-western region of 

Bangladesh from 2001 to 2020 using the Mann–Kendall (MK) trend test and 

Sen’s slope estimator. In addition, spatial variations of the trends were examined 

using inverse distance weighting (IDW) interpolation. Data analysis was done in 

RStudio (version 2024.04.0 Build 735) and graphs were created by OriginPro 

(2024) software. 

Trend analysis is done using Mann-Kendall Test to perceive statistically 

significant decreasing or increasing trends in long-term temporal data (Mallick et 

al. 2021) and Sen’s slope estimator was used for the performance of checking the 

statistical linear relationships. It is used to calculate the magnitude of trends in the 

long-term temporal data (Agarwal et al., 2021). 

This study uses spatial interpolation to analyze the spatial rainfall variability and 

its extremes characteristics in north-western part of Bangladesh. IDW (Inverse 

Distance Weighting) spatial statistic method applied to analyze annual average, 

summer, rainy and winter rainfall and temperature during 2001 to 2020 of eight 

stations have been processed via IDW functionalities that generated interpretable 

results. 

4.1. Mann-Kendall Test 

The Mann-Kendall (MK) test (Mann 1945, Kendall 1975, Gilbert 1987) is used to 

statistically evaluate whether a variable shows a consistent upward or downward 

trend over time. A monotonic trend indicates that the variable either consistently 

increases or decreases, regardless of whether the trend is linear. Unlike parametric 

linear regression, which tests if the slope of a regression line differs from zero and 

requires normally distributed residuals, the MK test is a non-parametric method 

that does not have this assumption. According to Hirsch et al., (1982), the MK 

test is best used for exploratory analysis to identify significant changes at specific 

stations and quantify these changes. 
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This trend analysis aimed to assess significant changes in rainfall and temperature 

over the past 20 years and determine if this period reflects the country's historical 

climate. The data were organized into annual averages and seasonal time series 

(summer, rainy, and winter) to illustrate climatological and hydrological trends. 

Graphical representations with trend lines were created to highlight patterns, and 

the analysis was conducted using Rstudio software, incorporating Sen's slope 

estimator within the MK test. The Mann-Kendall (MK) test (Mann 1945, Kendall 

1975, Gilbert 1987) evaluates whether a variable exhibits a consistent upward or 

downward trend over time. A monotonic trend indicates consistent increases or 

decreases, irrespective of linearity. Unlike parametric linear regression, which 

tests if the slope differs from zero and requires normally distributed residuals, the 

MK test is non-parametric and does not have this requirement. 

The trend in the time series data was analyzed through the Mann-Kendall test. 

According to Salmi et al. (2002), this non-parametric, rank-based method is 

widely regarded as the primary approach for identifying monotonic trends in 

climatic time series. Its advantage lies in not requiring any specific data 

distribution. The test operates under a null hypothesis (H0) proposed by Mann, 

which assumes that the data originate from a collection of independent variables 

with uniform distributions. For a series of data points X1, X2, ..., Xn spanning a 

given time period, the alternative hypothesis (H1) suggests that the data exhibit a 

monotonic trend over time. The test statistic for H0 is defined as follows: 

𝑆 =   𝑠𝑔𝑛(𝑥𝑗
𝑛
𝑗=𝑖+1

𝑛−1
𝑖=𝑗 − 𝑥𝑖)…………………………..(1) 

Sgn(𝜃)= 

+1 𝑖𝑓𝜃 > 0
0 𝑖𝑓 𝜃 = 0
−1 𝑖𝑓 𝜃 < 0

 ……………………………………(2) 

Under Ho When n is less than 8, the statistic is roughly normal, and both the mean 

and variance are zero, as illustrated below: 

𝜎2=
𝑛(𝑛−1)(2𝑛+5)

18
 …………………………………………..(3) 

As a result, standardized Z statistics seek to approximate a normal distribution: 

z= 

𝑠−1

𝜎
 𝑖𝑓 𝑆 > 0

0 𝑖𝑓 𝑆 = 0
𝑠+1

𝜎
 𝑖𝑓 𝑆 < 0

 …………………………………………...(4) 

There is a trend when the computed Z value is bigger than the crucial. A positive 

Znumber indicates an upward tendency, whereas a negative number indicates a 

downward trend (Salmi et al., 2002). The significance criterion for statistical trends is 

usually set at a 5% confidence level 
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4.2. Sen’s Slope Estimator 

To confirm found by the Mann-Kendall approach, the Theil-Sen Approach (TSA) 

was used to calculate trend magnitudes. The TSA is preferred over other  

parametric tests like linear regression because it is more resistant to outliers 

(Salmi et al., 2002). The median of all pairs of points in the time series is used as 

the slope estimator (β). 

 

𝛽 =  𝑌𝑗−𝑌𝑖
𝑋𝑗 −𝑋𝑖

 …………………………………………………(5) 

For all i<j and i=1,2….(n-1)…………………………………(6) 

    j=2,3……n 

4.3. Inverse Distance Weighting 

Inverse distance weighted (IDW) interpolation determines cell values using a 

linearly weighted combination of a set of sample points. The weight is a function 

of inverse distance. The surface being interpolated should be that of a locationally 

dependent variable (ESRI, 2011). This method assumes that the variable being 

mapped decreases in influence with distance from its sampled location. For 

example, when analyzing the long-term pattern of precipitation or temperature of 

a region, the precipitation or temperature pattern of a more remote location will 

have less effect, because the difference in precipitation or temperature of the 

remote location with the region will be negligible. 

5. Results and Discussions 

5.1 Trends Analysis of Rainfall 

A preliminary data analysis was conducted to determine the statistical parameters 

(mean, standard deviation, and coefficient of variation) of annual average rainfall 

from 2001 to 2020. Table 1 summarizes rainfall data from various stations, 

including annual averages, maximum and minimum rainfall, and seasonal values 

(summer, rainy, and winter) along with their respective Mean, Standard Deviation 

(SD), and Coefficient of Variation (CV). 

We can find that Dimla has the highest mean annual rainfall (222.88 mm) with 

low variability (CV = 42.92), indicating consistent rainfall. Rajshahi has the 

lowest mean annual rainfall (116.57 mm) and the highest CV (65.80), suggesting 

a more variable rainfall pattern. For maximum rainfall, Dimla again leads with 

446.39 mm but shows significant fluctuation (CV = 50.88).  In contrast, Tarash 

and Bogra exhibit more stable maximum rainfall with lower CVs (35.81 and 

36.90, respectively). Dimla also records the highest minimum rainfall (122.61 

mm) with a low CV (9.14), while Rajshahi has the lowest minimum (76.73 mm) 

and the highest CV (16.19), indicating greater variability. 
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In terms of seasonal rainfall, Dimla ranks the highest in summer rainfall (374.60 

mm) with a high CV (61.78), while Rajahat shows steadier summer rainfall (CV = 

46.48). During the rainy season, Dimla again has the highest rainfall (446.39 mm) 

but with high variability (CV = 50.88). Tarash shows more consistency (CV = 

35.81). In winter, Dimla has the highest mean rainfall (147.56 mm) with a low 

CV (4.64), indicating stable winter conditions. Rangpur also shows consistent 

winter rainfall (CV = 4.69), while Rajshahi has a higher CV (12.91), reflecting 

more variability. 

Overall Dimla consistently receives the highest rainfall across all categories, 

while Rajshahi and Tarash have lower levels. Again, in the matter of Seasonal 

Variation, Winter rainfall is the most consistent across stations (lower CVs), 

whereas summer and rainy seasons exhibit higher variability, especially in high- 

rainfall areas like Dimla. For the station comparisons, Rangpur, Dimla, and 

Rajahat show relatively high mean rainfall and low variability, indicating stable 

rainfall throughout the year, while Rajshahi has lower mean rainfall and higher 

CVs. 

5.2 Trends Analysis of Temperature 

Table 2 provides a detailed overview of temperature data (annual average, 

maximum, minimum, summer, rainy season, and winter) for several stations, 

focusing on their mean values, standard deviations (SD), and coefficients of 

variation (CV), which indicate relative stability. Rajshahi records the highest 

mean temperature (26.51°C) with a CV of 15.86, indicating fairly stable annual 

temperatures. Dimla has the lowest annual mean (24.86°C) with a slightly higher 

CV of 16.43, suggesting more fluctuation in yearly temperatures. 

Rajshahi has the highest mean maximum temperature at 29.74°C and a low CV of 

1.97, showing stable peak temperatures. Bogra exhibits the least variation in 

maximum temperatures with a CV of 1.60, suggesting consistent high 

temperatures. In comparison, Rangpur and Rajahat show more fluctuation in 

maximum temperatures, with CVs of 3.41 and 3.33, respectively. Minimum 

temperatures range from 20.72°C in Dimla to 22.34°C in Rajshahi, with Rajshahi 

having the highest mean and a CV of 14.11, indicating moderate stability. Dimla, 

with the lowest mean minimum (20.72°C) and a CV of 13.06, shows relatively 

stable minimum temperatures. Other stations like Tarash (CV 13.92) and Rangpur 

(CV 13.33) also show minimal fluctuation in minimum temperatures. Summer 

temperatures vary from 27.82°C in Dimla to 29.49°C in Rajshahi. Rajshahi leads 

in summer temperatures with a low CV of 2.92, reflecting steady warm weather. 

Dimla, with the highest summer CV at 3.75, shows slightly more variability. 

Tarash and Bogra have stable summer temperatures with CVs of 2.69 and 2.77, 

respectively. 
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Rainy season temperatures are relatively uniform across stations, ranging from 

28.15°C in Dimla to 29.27°C in Rajshahi. Rajshahi again records the highest 

mean (29.27°C) with low variability (CV 2.82), indicating consistent warm 

temperatures during the rainy season. Tarash has the lowest CV (2.71) for rainy 

season temperatures, indicating high stability. Rajahat, however, shows a bit more 

variation with a CV of 3.33. 

Winter temperatures range from 19.91°C in Dimla to 21.27°C in Rajshahi. 

Dimla experiences the lowest winter temperatures and a CV of 11.43, 

suggesting stable winter conditions. Rangpur has the highest winter CV at 

11.54, indicating slightly more temperature variability. Overall, winter 

temperatures are relatively stable across stations, with CVs between 10.89 and 

11.54, suggesting consistent cool weather. 

Table 1: Rainfall statistical indices for different stations (2001-2020) 

Table 2: Temperature statistical indices for different stations (2001-2020) 

Rajshahi typically records the highest temperatures in most categories with low 

variability, indicating a consistently warmer climate. Dimla has lower mean 

temperatures but shows slightly more fluctuation, particularly in summer and 

minimum temperatures. Tarash and Bogra exhibit stable temperature patterns 

across different seasons, especially in maximum and rainy season temperatures. 
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5.3. Mann-Kendall and Sen’s Slope Test 

5.3.1. Trends Analysis of Rainfall 

Table 3 presents the outcomes of the Mann-Kendall and Sen’s slope tests for 

monthly and seasonal rainfall trends from 2001 to 2020. The Mann-Kendall test 

(z and tau values) evaluates the existence of trends, while Sen’s slope indicates 

the trend’s direction and rate of change. This analysis investigates the trends in 

monthly rainfall over the period from 2001 to 2020 using the Mann-Kendall test 

and Sen's slope estimator. The Mann-Kendall test is a non-parametric method 

used to identify trends in time series data, while Sen's slope provides a measure of 

the magnitude of those trends. The results are summarized for each month, 

alongside temperature variables and seasonal classifications. 

In the case of monthly average patterns or trends, significant increases in July 

have the most substantial increase in rainfall, with a Sen's slope of 0.582, 

suggesting an average increase of approximately 0.582 units of rainfall per year. 

September also shows a notable increase with a Sen's slope of 0.270. 

Significant Decreases in: March shows a moderate decrease in rainfall, with a 

Sen's slope of -0.035, indicating an average decline in rainfall. The months of 

January, February, April, May, June, August, October, November, and the 

seasonal averages (Summer, Rainy, Winter) do not show statistically significant 

trends (all p-values > 0.05). The slopes for these months are generally close to 

zero, indicating stability in rainfall patterns 
Table 3: Mann-Kendall and Sen’s slope test for rainfall of different stations (2001- 2020) 

Period z p-value tau Sen’s slope 

January 0.061 0.950 0.003 0.00 

February -0.405 0.684 -0.021 -0.003 

March -1.965 0.049 -0.104 -0.035 

April -1.537 0.124 -0.082 -0.103 

May -0.206 0.836 -0.011 -0.031 

June -0.544 0.586 -0.029 -0.097 

July 2.56 0.010 0.136 0.582 

August 1.040 0.298 0.055 0.139 

September 2.136 0.032 0.113 0.270 

October -0.882 0.377 -0.047 -0.108 

November -1.808 0.0706 -0.096 -0.018 

December 1.942 0.052 0.104 0.006 

Rainfall_Max 1.415 0.157 0.075 0.172 

Rainfall_Min -1.031 0.302 0.302 -0.055 

Average 0.724 0.468 0.038 0.046 

Summer -0.782 0.434 -0.041 -0.059 

Rainy 1.162 0.245 0.062 0.130 

Winter 0.051 0.958 0.002 0.000 
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Although there is a slight increase in maximum rainfall, the trend is not 

statistically significant (z-value: 1.415, p-value: 0.157), indicating that the 

observed changes could be due to random variability rather than a consistent 

pattern. Sen’s Slope 0.172 suggests a slight increase in maximum rainfall over 

time. 

The data indicate a slight decrease in minimum rainfall, but this trend is not 

statistically significant (z-value:-1.031, p-value: 0.302), suggesting that any 

observed changes are likely not meaningful. Sen’s Slope: -0.055 suggests a slight 

decrease in minimum rainfall. There is no significant (z-value: 0.724, p-value: 

0.468) trend in average rainfall, suggesting that rainfall levels have remained 

relatively stable over the period studied. Sen’s Slope: 0.046 indicates no change. 

The summer season does not show a statistically significant (z: -0.782, p: 0.434) 

trend in rainfall. The slight negative slope (Sen’s Slope: -0.059) suggests a 

marginal decrease, but this change is not significant (Figure 1). 
 

 
 

Figure 1: Average annual and seasonal variation of rainfall (2001-2020) 

The rainy season shows a slight increase in rainfall, although this trend is not 

statistically significant (z: 1.162, p: 0.245). The positive slope (Sen’s Slope: 

0.130) indicates a minor upward trend, suggesting that rainfall during the rainy 

season may be increasing, but further monitoring is needed to confirm this trend. 

The winter season shows no significant (z: 0.051, p: 0.958) trend in rainfall. The 

values indicate stability (Sen’s Slope: 0.000) in winter rainfall patterns over the 

years (Figure 1). 

5.3.2 Trends Analysis of Temperature 

The interpretation of the temperature trend analysis (Table 4) for northwestern 

Bangladesh from 2001–2020, based on the Mann-Kendall and Sen’s slope tests, 

provides a detailed understanding of monthly, seasonal, and overall temperature 
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changes. The Mann-Kendall test checks for statistically significant trends, 

indicating if temperatures are increasing or decreasing over time. The test 

provides a "z" value (test statistic) and a "p-value" to assess significance (usually 

p < 0.05 is considered significant). Meanwhile, Sen’s slope offers the trend's 

direction (positive for increasing, negative for decreasing) and its magnitude. 

Table 4: Mann-Kendall and Sen’s slope test for temperature of different stations (2001-2020) 
 

Period z p-value tau Sen’s slope 

January -1.660 0.096 -0.089 -0.003 

February -1.720 0.084 -0.093 -0.003 

March -2.554 0.010 -0.137 -0.005 

April -1.769 0.076 -0.095 -0.005 

May -1.57 0.115 -0.084 -0.003 

June -1.178 0.238 -0.064 -0.001 

July 0.290 0.771 0.016 0.000 

August -0.795 0.426 -0.043 0.000 

September -1.726 0.084 -0.094 -0.001 

October -1.787 0.073 -0.096 -0.002 

November -2.497 0.012 -0.135 -0.003 

December -0.859 0.390 -0.046 -0.001 

Temp Max -2.045 0.040 -0.109 -0.003 

Temp Min -2.102 0.035 -0.112 -0.003 

Average -2.267 0.023 -0.121 -0.002 

Summer -2.130 0.033 -0.113 -0.002 

Rainy -1.371 0.170 -0.073 -0.001 

Winter -1.903 0.056 -0.102 -0.002 

Significant Increases has been found in July and September show notable 

increases (Sen’s Slope: 0.582) in temperature, with statistically significant 

positive trends (z = 2.56, p = 0.010). Significant Decreases: March shows a 

significant decrease (z = -1.965, p = 0.049, Sen’s Slope: -0.035) in temperature, 

with November also trending downward, though less significantly (z = -1.808, p = 

0.0706). 
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Figure 2: Average annual and seasonal variation of temperature (2001-2020) 

Most months, including January, February, May, June, and October, show no 

significant ((z = -0.950, p = 0.684, z = -0.405, p = 0.684, z = -0.206, p = 0.836, z 

= -0.544, p = 0.586 and z = -0.882, p = 0.377). trends, indicating stable 

temperatures with Sen’s slope 0.00. 

The maximum temperature trend shows a slight increase (Sen’s Slope: 0.172), 

though not statistically significant (z = 1.415, p = 0.157), suggesting warmer 

daytime or peak temperatures. The minimum temperature shows a decreasing 

trend (z = -1.031, p = 0.302 and Sen’s Slope: -0.055), which may indicate cooler 

nights or early mornings, possibly due to factors like reduced humidity or 

vegetation changes. The average temperature remains relatively stable overall, 

with a slight upward trend (z = 0.724, p = 0.468 and Sen’s Slope (0.046) 

indicating balanced warming and cooling trends across months.   

 

 

 
 

Figure 3: Station based average annual and seasonal variation of rainfall and temperature 

(2001-2020). 
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Overall, the summer and rainy season trends are stable, with only marginal 

fluctuations. Winter temperatures show no significant change. In conclusion, 

temperature patterns show some significant increases in July and September, with 

a decrease in March and November, but generally, the temperature trends are 

stable for much of the year, with only minor fluctuations. 

5.3.3 Stations Based Pattern of Rainfall and Temperature 

Figure 3 depicts a comparative analysis of rainfall and temperature data across 

various stations, including Badalgachhi, Bogra, Dimla, Dinajpur, Rajahat, 

Rajshahi, Rangpur, and Tarash. The data is represented as bar plots and line 

graphs, with rainfall on the left y-axis (in mm) and temperature on the right y-axis 

(in °C). 

5.3.3.1 Rainfall Patterns 

Average Rainfall represented by striped bars, showing the mean annual rainfall 

across stations. Dimla appears to have the highest average rainfall. Maximum and 

Minimum Rainfall shown with patterned bars. Dimla also has the highest 

maximum rainfall, while Rajshahi seems to have the lowest minimum rainfall. 

Highest in Dimla, indicating significant rainfall during the summer (Diagonal 

striped bars). Dimla again dominates with the highest values (Cross-hatched bars). 

Values are relatively low compared to other seasons, with Dimla showing 

consistent winter rainfall (Dotted bars). 

5.3.3.2 Temperature Patterns 

Average temperature plotted as one of the solid lines, hovering around 26°C– 

28°C across stations. Other lines indicate higher variability across regions, with 

higher temperatures typically in Rajshahi. Summer temperatures represented by 

upward trends, generally higher across all stations. Rainy temperatures show a 

little more stable than summer but remain relatively high. Winter Temperatures 

represent the lowest temperatures (downward dips), with less variation across 

regions. 

Dimla consistently exhibits higher rainfall across all categories, indicating it 

receives more precipitation annually and seasonally. Rajshahi shows lower 

rainfall and higher temperature variability, suggesting drier and warmer 

conditions compared to other stations. Winter temperatures and rainfall are the 

most stable (low variation), while summer and rainy seasons show more 

significant variability in both rainfall and temperature. 

5.4 Spatial Analyst  

5.4.1 IDW Geostatistical Analysis for Rainfall 

Map1 shows an Inverse Distance Weighting (IDW) interpolation analysis of 

rainfall distribution for various conditions (annual average, maximum, minimum, 
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and seasonal rainfall) from 2001 to 2020 in the Northwestern part of Bangladesh. 

The map1a indicates varying rainfall intensities across the region. The northern 

area (Dimla, Dinajpur) has higher rainfall (shaded in deep grey), while the 

southern areas like Rajshahi and Tarash have lower rainfall (light grey). The 

maximum rainfall (Map 1b) intensity is highest in the northern part (around 

Dimla) with values reaching up to 468.37mm. Other regions show 

comparatively lower maximum rainfall, with southern areas in green and blue 

shades, indicating rainfall between 231.62 mm and 317.52 mm. 
 

 

Map 1: Inverse Distance Weighted (IDW) interpolation of rainfall for temporal and 

seasonal variation.  

On the other hand, the minimum rainfall (Map 1c) distribution shows very low 

values (6.72 mm to 10.93 mm) across the map. The central and southern regions 

have higher minimum values (light shades) than the north and north-eastern 

areas, which are shaded in blue. 

In terms of seasonal rainfall occurrences Summer Season Rainfall (Map 1d), 

higher values are concentrated in the northern region (Dimla, Dinajpur) with 

rainfall ranging from 106.83 mm to 219.62 mm. Lower values are observed in the 

central and south-western areas. As expected, rainy season rainfall (Map 1e) 

shows the highest concentration of rainfall, especially in the north-west, with 

values reaching 419.65 mm. The south-western parts, especially Rajshahi region 

receive less rainfall. Winter season rainfall (Map 1f) exhibits the lowest rainfall 

values, with the north and north-eastern areas receiving minimal rainfall (6.99 

mm to 8.71 mm), while some parts of the south-west and central regions have 

slightly higher winter rainfall. 
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5.4.2 IDW Geostatistical Analysis for Temperature  

The annual average temperature varies across the region (Map 2a). The southern 

areas (like Rajshahi and Tarash) have slightly higher average temperatures, 

around 26.19°C to 26.51°C (shaded in dark grey), while the northern areas like 

Dimla and Dinajpur experience relatively lower average temperatures (24.86°C to 

25.19°C, in shades of light grey and white). The highest temperatures are seen in 

the south-western regions (Tarash, Rajshahi), where maximum temperatures reach 

up to 32.42°C.The northern regions (Dimla and Dinajpur) exhibit lower 

maximum temperatures, around 26.98°C to 28.06°C (Map 2b). In addition, the 

minimum temperature is lowest in the north (Dimla and Dinajpur), with 

temperatures ranging between 19.91°C and 20.51°C, as indicated by the light grey 

shading. Higher minimum temperatures (around 22.32°C) are seen in parts of the 

southern and central areas, particularly around Rajshahi and Bogra (Map 2c). 

 
 

Map 2: Inverse Distance Weighted (IDW) interpolation of temperature for temporal and 

seasonal variation. 

The seasonal temperature in the north-western part of Bangladesh varies 

from cold winters to hot summers. Map 2d shows the summer season temperature. 

The highest temperatures occur during summer, especially in the southern 

regions. Temperatures range from 27.44°C to 33.46°C, with the hottest areas in 

the south-west (around Rajshahi and Tarash). 

Rainy season temperature shows slightly lower temperatures compared to 

summer, ranging from 28.15°C to 35.88°C. The southern areas are again warmer, 

particularly Bogra, where temperatures exceed 34°C (Map 2e). 

On the other hands, the Winter season temperatures (Map 2f) are significantly 

lower, with a clear gradient from north to south. The northern regions (Dimla and 

Dinajpur) experience the lowest winter temperatures (16.92°C to 17.59°C), while 

the south-western areas (Rajshahi) have milder winters (19.62°C to 20.28°C). 
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The northern part of the region generally experiences lower temperatures, 

especially during winter and minimum temperature distributions. The southern 

part, particularly Rajshahi and Tarash, shows higher temperatures across most 

maps. There’s a significant temperature contrast between summer and winter, 

with the north-west part of Bangladesh experiencing typical seasonal temperature 

variation. The southern and central regions are consistently warmer across 

seasons, which is crucial information for agriculture, water management, and 

climate adaptation efforts. 

6. Conclusion 

The present study was carried out to examine the spatial and temporal variability 

and trends rainfall and temperature data across various stations in the north- 

western region of Bangladesh, covering the period 2001–2020. Dimla records the 

highest annual rainfall and most consistent precipitation, while Rajshahi exhibits 

the lowest annual rainfall with significant variability. Summer and rainy seasons 

show higher rainfall variability compared to the more stable winter season. 

Negative trends in rainfall are observed in March and September, while July 

shows a positive trend. Rajshahi records the highest annual average temperature, 

while Dimla has the lowest. The southern regions generally experience warmer 

conditions, whereas northern areas like Dinajpur and Rangpur are colder. Summer 

temperatures are higher but exhibit a significant downward trend. Winter 

temperatures remain more stable but also show potential cooling trends. Both 

maximum and minimum temperatures reveal consistent negative trends, 

indicating a general decrease in temperatures across regions. Maps using the IDW 

interpolation method visualizes spatial variations in temperature and rainfall. The 

southern areas are warmer, while rainfall is concentrated in the north. These maps 

emphasize the regional disparities influenced by geography and climate, 

highlighting the importance of tailored climate adaptation strategies. The findings 

underscore significant spatial and temporal variability in both rainfall and 

temperature across Bangladesh. The observed trends in decreasing temperatures 

and fluctuating rainfall patterns pose challenges for agriculture, water 

management and ecological sustainability, necessitating localized strategies for 

adaptation and further research into the underlying climatic drivers. 
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Abstract: Tomato production during summer season is inhibited due to 

presence of high temperature, high humidity and rainfall. Adverse climatic 

condition during summer causes severe flower dropping in tomato. Under 

this context, identification of heat tolerant tomato genotypes through field 

evaluation during summer season is urgently needed. Hybrid summer tomato 

met up the increasing demand of tomato in Bangladesh. An experiment was 

carried out in the farm of Agronomy and Agricultural Extension and Food 

Fiber Field, Institute of Biological Sciences, University of Rajshahi, 

Bangladesh during three periods from June 2015 to October 2015 to 

standardize the appropriate dose of PGRs in tomato during summer time. 

Three summer tomato cultivars viz. BARI Tomato 4, Summerking, BARI 

Tomato 8 and their dialal crossed varieties were used to evaluate the 

comparative performance of production and hybrid seed production. The 

growth regulators play role to increase fruit set percentage as well as fruit 

production. GA3 100 ppm and NAA 40 ppm were found better than the other 

concentrations of plant growth regulators and can be recommended to the 

growers for better production during summer season. Therefore, these lines 

can be taken in hand for future breeding programme with a view to develop 

high heat tolerant tomato variety. 

Keywords: Growth Regulators, Yield, Summer Hybrid Tomato. 

Introduction  

High temperature was reported as limiting fruit set due to an impaired complex of 

physiological process in the pistil, which results in floral or fruit abscission. Plant 

growth regulators (PGRs) are chemicals used to modify plant growth such as 

increasing branching, suppressing shoot growth, increasing return bloom, 
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removing excess fruit, or altering fruit maturity.  In such situations plant growth 

regulator play an important role in increase or decrease the growth, yield as well 

as quality of the produce if applied in suitable forms and an appropriate 

concentration.  

Growers in some countries are also commercially producing tomatoes at higher 

temperature through exogenous application of synthetic PGRs. Gemici, et al 

(2006) reported that application of synthetic auxin and gibberellins (GA3) are 

effective in increasing both yield and quality of tomato. Application of certain 

PGRs like auxin and gibberellic acid (GA3) that bring the possibility of tomato 

production under adverse environmental conditions. Those PGRs are used 

extensively in tomato to enhance yield by improving fruit set, size and number 

(Kartik P. et al (2017) and could have practical application for tomato growers. 

Tomato fruit setting was promoted by GA3 at low concentration (Rahman et al. 

(2015), Khan et al (2006). 

Some investigations indicated that naphthalene acetic acid (NAA) is a potential 

antifungal agent (Michniewicz and Rozej, 1988). The growth regulator, 

Naphthalene Acetic Acid (NAA) has an important effect on the fruit retention of 

several vegetables as well horticultural crops and thus increasing the yield 

substantially (Naqvi et al. (1998). 

Naphthalene Acetic Acid 20ppm showed better performance in enhancing the 

straw and grain yields of wheat cultivars (Alam et al. (2002). Naphthalene Acetic 

Acid has been used for the enhancement of growth and yield of cereals. PGRs 

also increase the root growth and also help promoting new roots. NAA can 

increase fruit setting ratio, prevent fruit dropping, promote flower sex ratio. Hao 

and Ichii, 1999 isolated a dominant auxin resistant mutant in rice (Oryza sativa L. 

ssp.japonica cv. Oochikara) in a screen for 2, 4-dichlorophenoxyacetic acid (2, 4-

D) resistance and named it Lrt1 (lateral rootless). Lrt1 also exhibited resistance to 

synthetic auxin 1-naphthaleneacetic acid (NAA) and natural auxins indole-3-

aceticacid (IAA) and indole-3-butyric acid (IBA) (Binod P. L (2015). Foliar 

application of growth regulator such as, Indole Acetic Acid (IAA), Naphthalene 

Acetic Acid (NAA), Ethrel, 2,4-D, Gibberellic Acid (GA3) and Malic Hydrazide 

(MH) produce more fertile grain/hill. Foliar application of NAA has also found to 

increase plant height, number of leaves per plant, fruit size with consequent 

enhancement in seed yield in different crops (Dandena G. et al. (2010). 

Keeping the above circumstances in view, the study was to evaluate the 

performance of Gibberellic acid (GA3) and Naphthalene Acetic Acid (NAA) on 

biochemical parameter (chlorophyll content), growth and yield attributes and 

determine the optimum time and concentration of GA3 and NAA application in 

order to maximize the yield of treated variety.  
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Materials and Methods 

The experiment was accomplished at the Institute of Biological Sciences, 

Rajshahi University, 6205, Bangladesh during June 2015 to October 2015. This 

experiment was used the three parent varieties BARI tomato-8, Summer king and 

BARI tomato-4 as represented by B-8, SK, B-4, and their diallel crossed F1 lines. 

The different concentration of two plant growth regulator were used viz., 

Gibberellic Acid (GA3), 1-Naphthalene acetic acid (NAA) in this study and 

collected from Biotechnology lab, Institute of Biological Sciences, University of 

Rajshahi.  

The work was single factorial. Four concentrations were taken growth regulators 

Gibberellic Acid (GA3) 1-Naphthalene acetic acid (NAA) 

i.  0 ppm for control = G0 i. 0 ppm for control = H0 

ii. 75 ppm for = G1 ii. 20 ppm for = H1 

iii. 100ppm for-= G2 iii. 40 ppm for = H2 

iv. 150 ppm for = G3 iv. 50 ppm for = H3 

 

GA3 (Gibberellic Acid) and NAA (1-Naphthalene acetic acid) solution were 

directly sprayed on the plants using hand sprayer, at  

i. Seedling stage by root soaking before transplanting  

ii. Vegetative stage [20 days after transplanting (DAT)] and  

iii. Flowering stage (40 DAT) by hand sprayer. Spraying was done in the 

early morning to avoid rapid drying -off of the spray solution. 

The experiment was laid out in a Completely Randomized Design (CRD) with 3 

replications. Seedbed preparation, land preparation, applied fertilizers, harvesting, 

plantation, and other practices of tomato production followed agronomic norms. 

Collection of Data 

Plant height at 50 days after transplantation, Chlorophyll content in leaves in 1
st
 

flowering days, No. of fruits/plant, Single fruit weight (gm) and Total fruit weight 

per plant (kg) parameters were collected. The data in respect of growth and yield 

components were statistically analyzed to find out the significance of the 

experimental results. The means of all the treatments were calculated and the 

analysis of variance (ANOVA) for each of the characters under study was 

performed by F test. Biochemical analyses viz. chlorophyll methods of Arnon 

(1949).  
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Result 

The Effects of GA3 For the Production of Summer Tomato: 

The applications and effect of GA3 at different stages of plant growth resulted in 

significant influence on yield and yield attributes of summer tomato. The results 

are represented in different head.  

Plant height 

Plant height varied significantly at 50 days after transplanting (DAT) for different 

doses of GA3.The maximum plant height (74.66 ± 0.33cm) was observed in G2 

(100ppm) in F1BARI Tomato 4 (male) × Summerking (female) and the minimum 

(60.00± 1.15 cm) was found from G0 in parent BARI Tomato 8. The effect of 

GA3 application on highest plant height (cm) was at the concentration of 100 ppm 

which was followed by 75, 100 and 0 ppm. (Table -1)  

Chlorophyll content in leaves in 1
st
 flowering days (mg/cm

2
) 

Chlorophyll content in leaves in 1
st
 flowering days showed significant variation 

due to application of different concentration of GA3. The maximum chlorophyll 

content in leaves in 1
st
 flowering days (53.26 ± 0.20 mg/cm

2
) was obtained from 

G2 (100 ppm GA3) in Summerking (male) × BARI Tomato 8 (female) which was 

followed by G1, G3 (75,150ppm), while the minimum (38.33 ±0.58 mg/cm
2
) was 

recorded in BARI Tomato 4 from G0 (0 ppm GA3) (Table 7.3.1a). The effect of 

GA3 application on chlorophyll content in leaves in 1
st
 flowering days was 

maximum at the concentration of 100 ppm which was followed by 75, 100 and 0 

ppm. (Table -1) 

Number of fruits/plant 

Number of fruits per plant showed significant variation on different doses of GA3. 

The maximum number of fruits per plant (39.00 ± 0.57) was obtained in parent 

Summerking and F1BARI Tomato 4 (male) × Summerking (female) for G2 (100 

ppm GA3), while the minimum (17.33 ± 1.20) was recorded for G0 (0 ppm GA3) 

in F1 Summerking (male) × BARI Tomato 4 (female) (Table -1). The effect of 

GA3 application on highest number of fruits per plant was at the concentration of 

100 ppm which was followed by 75, 100 and 0 ppm.  

Single fruit weight (gm) 

Single fruit weight (gm) varied significantly influenced by the application of for 

different concentration of GA3. The highest single fruit weight (76.33 ± 0.88 gm) 

was obtained in F1 B-4 (male) × SK (female) from G2 (100 ppm GA3) which was 

followed by G2 (74.00 ± 0.66 gm) in the F1 BARI Tomato 8 (male) × 

Summerking (female), while the lowest (49.66 ± 2.60 gm) was recorded from G0 
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in B-4. The effect of GA3 application on single fruit weight was highest at the 

concentration of 100 ppm which was followed by 75, 150 and 0 ppm (Table -1).  

Total fruit weight/plant (kg) 

Total fruit weight (gm) varied significantly influenced by the application of for 

different concentration of GA3. The highest single fruit weight (3.22 ± 0.02 kg) 

was obtained in F1 B-4 (male) × SK (female) from G2 (100 ppm GA3), which was 

followed by G2 (74.00 ± 0.66 gm) in the F1 BARI Tomato 8 (male) × 

Summerking (female), while the lowest was recorded from G0 in BARI Tomato 4. 

The effect of GA3 application on fruit weight (kg) was maximum at the 

concentration of 100 ppm which was followed by 75, 150 and 0 ppm (Table -1). 

The analysis of variance for plant height (cm) at 50 days after 

transplantation, chlorophyll content (gm/cm
2
) in leaves in 1

st
 flowering days, 

number of fruits/plant. 

Mean square and degree of freedom (df) from the analysis of variance for plant 

height (cm) at 50 days after transplantation, chlorophyll content (gm/cm
2
) in 

leaves in 1
st
 flowering days, number of fruits per plant, single fruit weight (gm), 

total fruit weight/plant (kg) of summer parent and F1 tomato in the different 

concentration of GA3 are presented table in Table -2.  

The ANOVA table shows that the variance of plant height (cm) at 50 days after 

transplantation, chlorophyll content (gm/cm
2
) in leaves in 1

st
 flowering days, 

number of fruits per plant, single fruit weight (gm), total fruit weight/plant (kg) of 

summer parent and F1 tomato showed significant differences at the 0.1% level of 

significant.   

Application of NAA 

The applications of NAA at different stages of plant growth resulted in significant 

influence on yield and yield attributes of summer tomato (Table -3).  

Plant Height 

Plant height varied significantly at 50 days after transplanting (DAT) for different 

doses of NAA. The maximum plant height (74.00 ± 0.57cm) was observed in H2 

(40 ppm) in F1BARI Tomato 4 (male) × Summerking (female) and the minimum 

(60.00 ±1.15cm) was found from H0 in parent BARI Tomato 8. The effect of GA3 

application on plant height was maximum at the concentration of 40 ppm which 

was followed by 50, 20 and 0 ppm (Table -3).  
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Table-1: Effect of plant hormones (GA3) application at different stages of growth, 

morphological and bio-chemical parameters of summer tomato and hybrid varieties.  
Variety Treatme

nt 
Plant height at 
50 days after 

transplantation 

Chlorophyll 
content in leaves 
in 1st flowering 
days (mg/cm2) 

Number of 
fruits per plant 

Single fruit 
weight (gm) 

Total fruit 
weight/plant 

(kg) 

B-8 G0 60.00± 1.15 46.63 ± 0.88 25.33 ± 0.66 55.66 ± 2.33 1.78 ± 0.12 

 G1 61.33 ± 0.66 47.16 ±0.80 26.00 ± 0.57 57.66 ± 2.18 1.96 ± 0.12 
 G2 64.0 0± 0.57 49.50 ±0.41 29.66 ± 0.88 60.00 ± 1.15 2.09 ± 0.03 

 G3 60.66 ± 0.33 46.73 ±0.80 27.00 ± 0.57 58.00 ± 1.52 1.82 ± 0.10 
 CV% 28.5 28.3 70.5 30..6 74.0 

SK G0 62.33 ± 1.45 47.06 ±0.76 34.00 ± 2.08 67.66 ±1.45 2.76 ± 0.06 

 G1 63.66 ± 1.20 49.13 ±0.54 35.00 ± 2.08 71.33 ± 2.40 3.02 ± 0.06 
 G2 66.00 ± 1.00 51.76 ±0.28 39.00 ± 1.73 72.66 ±1.45 3.16 ± 0.02 
 G3 62.66 ± 0.66 50.83 ±0.63 34.30 ± 1.76 71.66 ±1.76 3.06 ± 0.06 

 CV% 26.0 41.5 91.5 30.8 56.1 
B-4 G0 66.00 ± 2.64 38.33 ±0.58 22.66 ± 1.20 49.66 ± 2.60 1.61 ± 0.21 

 G1 67.33 ± 2.60 40.46 ±0.31 23.66 ± 1.20 51.00 ± 2.08 1.70 ± 0.21 
 G2 69.66 ± 2.33 42.23 ±0.03 27.33 ± 0.88 54.66 ± 1.45 2.00 ± 0.16 
 G3 64.33 ± 1.33 41.16 ±0.08 23.66 ± 1.76 52.00 ±1.52 1.63 ± 0.12 
 CV% 33.7 40.6 84.4 40.8 103.9 

B-8× SK G0 62.00 ± 1.15 47.30 ± 0.51 30.66 ± 0.33 70.00 ± 2.88 3.10 ± 0.05 
 G1 64.00 ± 1.15 48.13 ± 0.61 31.66 ± 0.33 70.00 ± 1.15 3.18 ± 0.03 

 G2 67.33 ± 1.45 52.30 ± 0.63 33.66 ± 0.33 74.00 ± 0.66 3.17 ± 0.2 

 G3 66.66 ± 2.33 49.53 ± 0.35 32.33 ± 0.33 73.66 ± 0.88 3.05 ± 0.03 
 CV% 37.9 44.4 39.2 32.2 23.2 

B-8×B-4 G0 69.00 ± 2.08 38.46 ± 0.49 21.00 ± 0.57 53.0 ± 1.52 1.59 ± 0.18 
 G1 70.66 ± 2.04 39.33 ± 0.18 21.60 ± 0.66 55.0 ± 1.52 1.40 ± 0.07 
 G2 73.00 ± 1.52 42.26 ± 0.35 23.33 ± 0.33 56.0 ± 1.15 1.50 ± 0.04 
 G3 70.00 ± 0.57 40.73 ± 0.48 20.66 ± 0.66 54.0 ± 1.00 1.55 ± 0.05 
 CV% 24.0 41.4 54.7 23. 53.9 

SK×B-8 G0 62.33 ± 1.45 50.23 ± 0.54 25.33 ± 0.33 58.33 ± 2.02 2.80 ± 0.14 

 G1 64.66 ± 0.88 50.83 ± 0.43 26.33 ± 0.33 60.33 ± 2.02 2.92 ± 0.10 
 G2 67.33 ± 1.20 53.26 ± 0.20 28.66 ± 0.66 62.00 ± 2.08 2.98 ± 0.09 

 G3 65.00 ± 0.57 52.20 ± 0.29 26.33 ± 0.33 60.00 ± 1.15 2.77 ± 0.18 
 CV% 31.5 25.6 53.0 24.9 34.4 

SK×B-4 G0 67.66 ± 1.45 38.50 ± 0.35 17.33 ± 1.20 53.00 ± 1.52 1.58 ± 0.19 
 G1 71.00 ± 0.57 39.43 ± 0.33 18.33 ± 1.20 55.33 ± 0.33 1.69 ± 0.16 
 G2 73.33 ± 0.88 42.33 ± 0.14 20.00 ± 0.57 57.33 ± 0.33 1.91 ± 0.14 
 G3 68.66 ± 0.66 41.23 ± 0.54 18.00 ± 1.52 56.00 ± 1.00 1.69 ± 0.16 
 CV% 360 42.8 61.6 32.7 80/7 

B-4×B-8 × 62.66 ± 1.20 48.13 ±0.63 21.66 ± 0.88 59.33 ± 0.66 2.39 ± 0.09 
 G1 65.66 ± 1.33 49.76 ±1.18 22.66 ± 0.88 63.33 ± 0.88 2.68 ± 0.03 
 G2 69.00 ± 0.57 52.13 ±1.03 26.66 ± 2.02 64.00 ± 0.57 2.75 ± 0.05 
 G3 65.00 ± 0.57 50.00 ± 0.2 20.66 ± 0.88 63.00 ± 1.00 2.56 ± 0.08 
 CV% 39.8 32.8 14.7 33.5 60.1 

B-4× SK G0 68.0 ± 0.57 46.60 ±1.24 32.66 ±1.20 69.66 ± 2.60 2.28 ± 0.10 

 G1 71.66 ± 0.88 47.73 ± 1.17 34.00 ± 1.52 73.66 ± 2.00 2.91 ± 0.03 
 G2 74.66 ± 0.33 49.83 ± 0.68 39.00 ± 0.57 76.33 ± 0.88 3.22 ± 0.02 
 G3 70.00 ± 0.57 48.46 ± 1.15 33.00 ± 1.52 72.33 ± 1.20 2.86 ± 0.07 
 CV% 39.6 28.1 84.9 22.9 93.4 

G0=Control, G1 =75ppm, G2= 100ppm, G3 = 150ppm, B-8 = BARI Tomato 8, SK = 

Summerking and B-4 = BARI Tomato4, CV% = Co-efficient of variance. 
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Table -2: Analysis of variance based on mean squares and degree of freedom of 

growth regulator (GA3) in parent and F1 hybrid tomato.  

 Plant height at 

50 days after 

transplantation 

Chlorophyll 

content in leaves 

in 1stflowering 

days (mg/cm2) 

Number of 

fruits per plant 

Single fruit 

weight (gm) 

Total fruit 

weight per plant 

(kg) 

Source df MSS F MSS F MSS F MSS F MSS F 

VSS 
3

3 
45.37 53.79*** 246.74 444.76*** 142.14 218.10*** 246.74 444.76*** 1.58 159.57*** 

TrSS 
8

8 
38.49 45.64*** 27.68 49.89*** 29.86 45.81*** 27.68 49.89*** 0.14 13.73*** 

ESS 
2

24 
0.84  0.55  0.65  0.55  0.01  

***= 0.1% level of significance. 

Chlorophyll content (mg/cm
2
) in leaves in 1

st
 flowering days 

The application of different concentration of NAA was showed significant 

variation in chlorophyll content in leaves in 1
st
 flowering days. The maximum 

chlorophyll content in leaves in 1
st
 flowering days (53.26 ± 0.60 mg/cm

2
) was 

obtained the maximum chlorophyll content in leaves in 1
st
 flowering days from H2 

(40 ppm NAA) in Summerking (male) × BARI Tomato 8 (female) which was 

followed by H1, H3 (50,20 ppm), while the minimum (38.33 ±0.58 mg/cm
2
) was 

recorded in BARI Tomato 4 from H0 (0 ppm NAA) (Table -3)   

Number of fruits per plant 

37.00 ± 0.88 was the maximum number of fruits per plant which was obtained in 

parent F1 BARI Tomato 8 (male) × Summerking (female) for H2 (40 ppm NAA), 

while the minimum (17.33 ± 1.20) was recorded for H0 (0 ppm NAA) in F1 

Summerking (male) × BARI Tomato 4 (female) (Table -3).  Number of fruits per 

plant showed significant variation on different doses of NAA. The effect of NAA 

application on number of fruits per plant was the maximum at the concentration 

of 40 ppm which was followed by 50, 20 and 0 ppm.  

Single fruit weight (gm)  

Single fruit weight (gm) varied significantly influenced by the application of for 

different concentration of NAA. The highest single fruit weight (74.00 ± 0.57gm) 

was obtained in F1 BARI Tomato 8 (male) × Summerking (female) from H2 (40 

ppm NAA) which was followed by H2 (73.00 ±1.00 gm) in the F1 BARI Tomato 

4 (male) × Summerking (female), while the lowest (49.66 ± 2.60 gm) was 

recorded from H0 in BARI Tomato 4 (Table-4). The effect of NAA application on 

single fruit weight was maximum at the concentration of 40 ppm which was 

followed by 50, 20 and 0 ppm.  
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Total fruit weight/plant (kg) 

The application of different concentration of NAA in total fruit weight (gm) 

varied significantly influenced. The highest total fruit weight per plant (3.17 ± 

0.01 kg) was obtained in F1 BARI Tomato 8 (male) × Summerking (female) from 

H2 (40 ppm NAA), which was followed by H2 (3.17 ± 0.01 kg) in the parent 

Summerking, while the lowest (1.45 ± 0.06 kg) was recorded from H0 in F1 BARI 

Tomato 8 (male) × BARI Tomato 4 (female) (Table-4). The effect of NAA 

application on total fruit weight per plant (kg) was highest at the concentration of 

40 ppm which was followed by 50, 20 and 0 ppm. 

The analysis of variance for plant height (cm) at 50 days after 

transplantation, chlorophyll content (gm/cm
2
) in leaves in 1

st
 flowering days, 

number of flowers/plant, number of fruits/plant. 

Mean square and degree of freedom (df) from the analysis of variance for plant 

height (cm) at 50 days after transplantation, chlorophyll content (gm/cm
2
) in 

leaves in 1
st
 flowering days, number of fruits per plant, Single fruit weight (gm) 

Total fruit weight/plant (kg) of summer parent and F1 tomato in the different 

concentration of NAA are presented table in Table -4  

The ANOVA table shows that the variance of plant height (cm) at 50 days after 

transplantation, chlorophyll content (gm/cm
2
) in leaves in 1

st
 flowering days, 

single fruit weight (gm), total fruit weight/plant (kg),number of fruits per plant of 

summer parent and F1 tomato showed significant differences at the 0.1% level of 

significant.   
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Table 3: Effect of plant hormones (NAA) application at different stages of growth 

and bio-chemical parameters of summer tomato and hybrid variety.  

Variety Treatments Plant height 

(cm) at 50 

days after 

transplantatio

n 

Chlorophyll 

content in 

leaves in 1st 

flowering days 

(mg/cm2) 

Number of 

fruits /plant 

Single 

fruit weight 

(gm) 

Total 

fruit 

weight/plant 

(kg) 

B-8 H0 60.00 ±1.15 46.63 ± 0.88 25.33 ± 0.66 55.66 ± 2.33 1.94 ± 0.30 

 H1 61.33 ± 0.66 51.63 ± 0.33 26.33 ± 0.33 57.00 ± 0.57 2.11 ± 0.07 

 H2 64.33 ± 0.33 52.53 ± 0.33 29.00 ± 0.57 61.00 ± 0.57 2.09 ± 0.03 

 H3 64.00 ± 0.57 50.86 ± 0.38 26.33 ± 0.88 55.00 ±1.0 1.84 ± 0.09 

 CV% 33.5 51.8 58.7 47.0 64.1 

SK H0 62.33 ± 1.45 47.06 ± 0.76 34.00 ± 2.08 70.00 ± 2.88 2.83 ± 0.06 

 H1 63.33 ± 0.66 49.83 ± 0.26 36.33 ± 0.88 72.33 ± 0.33 3.04 ± 0.04 

 H2 67.00 ± 0.57 51.60 ± 0.35 37.33 ± 0.57 73.00 ± 0.57 3.20 ± 0.02 

 H3 65.33 ± 0.33 50.00 ± 0.10 35.66 ± 0.33 70.00 ± 0.57 2.96 ± 0.03 

 CV% 32.2 37.9 57.3 21.9 51.2 

B-4 H0 66.00 ± 2.64 38.63 ± 0.58 22.66 ± 1.20 49.66 ± 2.60 1.61 ± 0.22 

 H1 66.33 ± 0.66 39.36 ± 0.46 24.00 ± 0.57 52.33 ± 0.33 1.75 ± 0.18 

 H2 69.00 ± 0.57 41.73 ± 0.56 28.00 ± 0.57 53.33 ± 0.66 1.92 ± 0.22 

 H3 68.00 ± 0.57 39.60 ± 0.36 25.00 ± 0.57 51.33 ± 0.88 1.63 ± 0.12 

 CV% 21.0 35.8 90.9 30.2 83.4 

B-8 X SK H0 62.00 ± 1.15 47.30 ± 0.51 30.66 ± 0.33 70.00 ± 2.88 3.10 ± 0.05 

 H1 63.00 ± 1.15 49.30 ± 0.57 31.66 ± 0.33 71.66 ± 0.33 3.11 ± 0.05 

 H2 64.30 ± 0.33 52.23 ± 0.57 33.60 ± 0.88 74.00 ± 0.57 3.17 ± 0.01 

 H3 63.00 ± 0.57 51.10 ± 0.55 33.00 ± 1.00 69.00 ± 0.57 3.05 ± 0.03 

 CV% 15.1 43.1 41.6 30.7 23.2 

B-8 X B-4 H0 69.00 ± 2.08 38.46 ± 0.49 21.00 ± 0.57 53.00 ± 1.52 1.45 ± 0.06 
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 H1 69.33 ± 1.20 41.53 ± 0.88 24.00 ± 0.57 56.00 ± 1.15 1.67 ± 0.07 

 H2 70.33 ± 0.88 42.13 ± 0.27 27.66 ± 0.88 57.30 ± 0.66 1.50 ± 0.04 

 H3 65.33 ± 2.40 41.86 ± 0.66 27.00 ± 0.57 55.00 ± 0.57 1.55 ± 0.05 

 CV% 31.9 41.6 12.27 32.9 46.6 

SK X B-8 H0 62.33 ± 1.45 50.23 ± 0.54 25.33 ± 0.33 58.33 ± 2.02 2.60 ± 0.07 

 H1 63.00 ± 0.57 52.43 ± 0.52 26.33 ± 0.88 61.66 ± 0.88 2.80 ± 0.05 

 H2 67.66 ± 0.33 53.26 ± 0.60 29.66 ± 0.33 63.33 ± 0.88 2.98 ± 0.09 

 H3 64.33 ± 0.66 51.90 ± 0.05 26.33 ± 0.88 62.33 ± 0.33 2.77 ± 0.18 

 CV% 36.8 24.6 70.3 35.2 55.3 

SK X B-4 H0 67.66±1.45 38.50 ± 0.35 17.33 ± 1.20 53.00 ± 1.52 1.58±0.19 

 H1 69.66±0.88 39.80 ± 0.3 18.0 ± 0.57 56.66 ± 0.66 1.69±0.16 

 H2 71.66±0.33 41.73 ± 0.29 22.0± 1 59.66 ± 0.88 1.91±0.14 

 H3 70.66±0.88 40.83 ± 0.41 21.66± 0.88 53.00 ± 0.57 1.69±0.16 

 CV% 24.4 34.5 12.2 58.0 80.7 

B-4 X B-8 H0 62.66 ± 1.20 48.13 ± 0.63 21.66 ± 0.88 59.33±0.66 2.39±0.09 

 H1 65.66 ± 1.20 48.33 ± 0.43 24.66 ± 0.33 63.0±0.57 2.92±0.10 

 H2 71.00 ± 0.57 50.86 ± 0.86 25.33 ± 0.33 64.66±0.33 2.98±0.09 

 H3 68.66 ± 0.33 48.63 ± 0.20 26.33 ± 0.88 62.33±0.33 2.65±0.08 

 CV% 54.0 25.8 82.0 35.7 98.6 

B-4 X SK H0 68.0 0± 0.57 46.60 ± 1.24 32.66 ±1.20 69.66 ± 2.60 2.53 ± 0.16 

 H1 70.00 ± 0.57 49.13 ± 0.44 34.00 ± 0.57 72.33 ± 0.33 2.59 ± 0.08 

 H2 74.00 ± 0.57 51.86 ± 0.29 36.33 ± 0.33 73.00 ±1.00 2.71 ± 0.11 

 H3 72.00 ± 0.57 50.90 ± 0.35 35.00 ± 0.57 71.66 ±1.20 2.67 ± 0.14 

 CV% 36.3 46.5 38.0 20.0 30.1 

H0=Control, H1 =20ppm, H2= 40ppm, H3 = 50ppm, B-8 = BARI tomato8, SK 

= summer king and B-4 = BARI tomato4, CV% =Co-efficient of variance. 
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Table 4: Analysis of variance based on mean squares and degree of freedom of 

growth regulator (NAA) in parent and F1 hybrid tomato.  

 Plant height at 50 

days after 

transplantation 

Chlorophyll 

content in leaves 

in 1st flowering 

days (mg/cm2) 

Number of 

fruits /plant 

Single fruit 

weight (gm) 

Total fruit 

weight per 

plant (kg) 

Source df MSS F MSS F MSS F MSS F 

VSS 3 36.94 21.11*** 246.74 444.76*** 113.03 129.99*** 246.74 444.76*** 1.58 159.57*** 

TrSS 8 30.75 17.57*** 27.68 49.89*** 31.90 36.302*** 27.68 49.89*** 0.14 13.73*** 

ESS 24 1.74  0.55  0.87  0.55  0.01  

***= 0.1% level of significance. 

Discussion 

The effect of GA3 application on plant height was maximum at the concentration 

of 100 ppm which was followed by 75, 100 and 0 ppm. Rai et al., (2006) 

observed that GA3 increased plant height at 25 and 50 ppm. Tyagi and Yadav 

(2007) reported that GA3 at 100 ppm increased plant height. Results of the present 

investigation was also in confirmatory with the findings of Kartik P. et al (2017) 

and Sisodia, et al. (2012) in onion. It may be due to the growth regulators, like 

GA3 and NAA are involved in cell division, cell expansion, cell elongation and 

cell differentiation there by leading to enhanced plant height.  

Kartik P. et al (1018) reported similar result from their experiment. They found 

that GA3 at 50 ppm decreased the total number of flowers per plant but increased 

the total yield. Choudhury S. (2013) found that the application of 50 ppm GA3 

had increased the fruit setting, while Saleh and Abdul, 1980 observed that GA3 at 

25 or 50 ppm had increased the total yield of tomato compared to the control. The 

highest effect of GA3 application on yield per plant was at the concentration of 

100 ppm which was followed by 150 ppm, 75 ppm and 0 ppm. Vivak U. et al 

(2018) Reported that GA3 at 100 ppm increased the number and weight of fruits. 

The effect of GA3 application on fruit length was most effective at the 

concentration of 100 ppm which was followed by 150, 75 and 0 ppm. Adlakha 

and Verma, 1964 reported that GA3 at 100 ppm could appreciably increase fruit 

size. 

In several experiments, the yield increases have been reported Gowda (1977); 

Warade & Singh (1977). It would suggest that spraying on various vegetable and 

horticultural crops have been reported Alam & Naqvi (1989) & Naqvi, et al. 

(1998) of naphthalene acetic acid at the time of flowering, which prevents pre-

harvest flower abscission by increasing the available plant hormone (auxin) 

concentration at this critical phase of reproductive development in tomato plants.  
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The effect of NAA application on total fruit weight per plant (kg) was maximum 

at the concentration of 40 ppm which was followed by 50, 20 and 0 ppm. 

Moniruzzaman et al. (2014) obtained the highest fruit yield in cv. Pusa Purple 

Long and Brinjal at 40 ppm NAA. 

Summary 

On the basis of above findings, it may be concluded that GA3 100 ppm and NAA 

40 ppm were found better than the other concentrations of plant growth regulators 

and can be recommended to the growers for better production during summer 

season. F1 BARI Tomato 4(male) × Summerking (female) was the maximum 

treated variety with the application of GA3. The analysis of variance (ANOVA) 

for all characters of three summer parent and F1tomato varieties and four different 

concentrations of GA3 and NAA were showed significance in 0.1% level. 
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Abstract: The present study seeks to specify the effectiveness of group 

work for achieving Mathematical competency in graduate level students 

in Bangladesh. The research has also shown the teachers’ guiding role, 

their strategies and students’ perception for applying group work in 

classroom. The researcher has employed experimental and descriptive 

study design through questionnaire surveys. The students of Mathematics 

department are chosen as population in this study. Using purposive 

sampling, the researcher has preferred honors 3
rd

 year students as 

respondents. The students have been divided into two groups. One of 

them is the control group and the other is the experimental group. The 

experimental group has been taught Mathematics for five weeks through 

group work. Tutorial examination of both groups has been conducted on 

the same question. The researcher has used descript statistics by SPSS 

software for data analysis. The findings of this study are that group work 

enhances students’ critical thinking capability, communication skills, 

effective team work, positive attitude, learning techniques, brain 

storming and problem-solving technique. The results imply that 

concerned authority should arrange student-centric classroom for 

Mathematics teaching-learning in Bangladesh because the classroom can 

be made interactive between teachers and students through the 

collaborative and cooperative tasks of group work. 

Keywords: Mathematical Competency, Group works, Graduate Level 

Students, Bangladesh 

 

1. Introduction 

The present world has reached the pinnacle of progress in the welfare of science 

and Mathematics Fatema, (2015). In this case, Mathematical knowledge has made 

an important contribution to hold the advancement of present era. Thus, 
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Mathematics is a critical thinking-based subject by which human beings are able 

to extend their knowledge and use it thoroughly. For science education or any 

other creative purpose every student needs to be skilled in Mathematics from 

primary level because Mathematics education can open students’ mind as well as 

increase their knowledge, and in this sphere, group work helps them improve 

Mathematical conception or knowledge. Mathematics learning is difficult for the 

students in the existing condition because they cannot engage themselves in 

lesson for the lack of combined learning and usage of proper strategy in the 

classroom. Group work is one of the best important modern strategies for 

Mathematics teaching and learning. In this strategy teachers ensure students’ 

Mathematics leaning in the classroom in groups formed by two or more learners. 

This interactive relationship makes their Mathematics learning more effective and 

more fruitful. They get opportunity to discuss ideas as well as to communicate 

with others to express their expectation Paul et al., 1992). Group work removes 

students’ nervousness and weakness about Mathematics because they can share or 

exchange their knowledge among each other and with the teachers. Mathematics 

is a logical method which develops students’ thinking power (Fidan, et al., 2009). 

Moreover, students can easily solve theoretical problems and justify their solution 

through discussion with the group members. 

2. Statement of the Problem 

Group work develops students’ learning competency in Mathematics. Although 

Mathematics is a vital component of critical thinking and logical knowledge, the 

under graduate learners in Bangladesh cannot obtain proper Mathematical 

competency due to effective teaching-learning process. Consequently, the learners 

are not able to contribute to sustainable economic development, communication 

and information technology sector, and to the generation of new knowledge that 

may work as blessing for human beings. Many reasons are responsible for the 

existing condition, such as the improper infrastructure of the classroom, 

insufficiency of the trained teachers, old teaching methods, teacher-student ratio, 

and the duration of class session. Teachers do not show positive attitude toward 

group work for Mathematics teaching. Many teachers think group work may 

waste time (Alfares, et al., 2017). In the context of Bangladesh, teachers conduct 

their class duration 45 minutes, but 45 minutes time is not sufficient for teaching-

learning in a class. In most cases, teachers are involved in different types of 

internal, public, and national university examinations. In addition, Mathematics 

teachers deliver their lesson in classroom through lecture method because they are 

habituated to teaching this process. However, they do not encourage arranging the 

group work in Mathematics class. They enter the classroom and solve the 

mathematical problems by writing on the whiteboard using a marker pen where 

the students write down the solution of that particular case on their notebook. The 

students who are sitting on backbench cannot see the writing on whiteboard or 
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even they cannot hear what the teachers deliver to them. In fact, students are not 

benefited and achieved proper competency in mathematics. Now, mathematical 

competency of the learners is alarming. In this situation, the researcher thinks that 

the mathematical competency of graduate-level students in Bangladesh is a matter 

of high concern which demands further study. So, this study has conducted on the 

effectiveness of group work in achieving mathematical competency of graduate 

level students in Bangladesh. 

3. Significance of the Study 

At present Bangladesh is walking towards development, but student-centred 

learning approach is not considerably updated here in comparison with other 

countries like United States (U.S) and Canada (Esmonde, 2009). In Bangladesh, 

educational system should be reformed. Government wants to develop students’ 

learning capacity, especially in the field of mathematical knowledge. It is found 

that group work brings significant changes in Mathematics teaching and learning. 

Group work promotes learners’ participatory attitude, and their mathematical skill 

and relevant thinking capacity are increased by sharing ideas within the group 

members. This process also enhances students’ confidence level as well as 

effective interaction is possible between teachers and students. The students who 

lag behind are well benefited as they come into contact with the ideas and thought 

process of the meritorious ones, and teachers can spend much time to take care of 

their students in classroom.  Finally group work is proved a fruitful way to uplift 

students’ learning ability along with ensuring their participation (Kung, 2013) in 

any Mathematics session in the classroom. 

4. Review of the Related Literature  

Literature review is a significant issue for solving research problems and getting 

clear knowledge about the present study. It also helps to get correct information or 

perception about background, aims, objectives, instruments, research process, 

conclusions, results and recommendations which have been found in the previous 

relative studies done by the other researchers. 

4.1 Group Work for Teaching-Learning 

(Koblitz and Wilson, 2014) said that classroom practice should be designed to be 

collaborative and constructive so that every student can learn through group work. 

If students’ participation becomes spontaneous in group learning they can easily 

increase their Mathematical ideas, knowledge, skill, conception, experience by 

sharing others’ views and thinking capacity, and they can confront the 

Mathematical challenges with their group members and teachers. On the other 

hand, (Good, 1990) mentioned that the aim of the curriculum with Mathematics 

teaching is to develop students’ subjective knowledge. But it is not possible for 

the aim with this type of discipline to be implemented without group work. 

Practical task, brainstorming and thought process are required simultaneously in a 
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Mathematics class. Thus, for making a Mathematics class successful group work 

can be one of the most effective ways as the potentiality of the learners becomes 

multiplied. Since several learners participate in a group, they can easily come into 

contact with more ideas, more views. Especially group work stimulates students’ 

motivation and enthusiasm, positive interactive relations among themselves and 

teachers, and enriches thinking competency in Mathematics.  

4.2 Teachers Guiding Role for Group Work in Mathematics Learning 

Teachers play significant role to implement the effectiveness of group work in 

classroom. They are the coordinators as well as academically experienced 

persons. Educators can identify the academic objectives and helps to learners 

attain the aims of the lesson (Sofroniou and Poutos, 2016). If teachers generate 

suitable group discussion, the group members can solve difficult mathematical 

equations together. Collaborative task is the main driving force for group work 

because it motivates all students to participate in a single problem, and 

consequently they solve the mathematical problem by sharing each other’s ideas, 

views and attitudes. Innovative manipulation is another effective task for group 

work where teachers use teaching aids like flashcards, graph board, graph paper, 

graphing calculator, and some other aids for Mathematics learning. Eventual 

outcome of these types of group tasks is that positive change is remarkably seen 

among the Mathematics learners as the sense of cooperation they achieved from 

group work inspires them to obtain something in communion (Brooke, et al., 

2014). 

Sometimes group work seems not equally successful all the time because in a 

group all students do not belong to the same category. Some are quick learners 

and some are slow, so all the group members cannot progress equally. Slow 

learners often fail to keep pace in problem solving with those of the faster ones. 

And, the faster ones are able enough to solve their problems promptly. So, they do 

not show interest and feel bored in group discussion (Good, 1990). 

4.3 Group Work Strategies in Mathematics Teaching and Learning 

Group work is an innovative strategy which can promote knowledge of 

Mathematics among students (Neill and Moore, 2008). Literature related to this 

study shows group work strategies result significantly in the classrooms. For 

example, the collaborative, cooperative, peer teaching, think-pair-share, group 

representation, problem-based learning, debating, expert jigsaw, mind mapping 

and participatory approach are the most important factors which improve 

Mathematics teaching-learning process. Collaborative strategy helps motivate and 

enhance positive attitudes in the students.  It is also helpful to foster graduate 

Mathematics students’ learning capability. In peer teaching, students who belong 

to the same class and same category learn through discussing and sharing views 

with each other. Thereby Mathematics learning becomes fruitful (Bungoma, 
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2016). Mind mapping strategy is a part of participatory teaching approach and it 

creates opportunity to promote interaction, increased thinking capability and 

helpful attitude among students in Mathematics learning. Participatory approach 

can identify the performance of Mathematics students’ learning within group 

members (Brown, et al., 2017). Successful application of this strategy makes the 

students skilled to solve the mathematical problems easily. Think-pair-share 

another effective strategy based on recollection of memory, sometimes is 

considered as an important way of Mathematics learning. This strategy involves 

students with their pairs through recollection of memory. Consequently, students 

begins building up ideas with other group  members (Prof. Hemant and 

Priyamvada, 2018). Group representation puts an emphasis on creating culture of 

questioning among students.The  topics of Mathematics will also them help 

formulate effective lessons. In this process, teachers set a big question selected 

from the topics and courses  before several groups  of students for questioning 

each other. After that students look for the major information before moving to 

the answers  of the question. Thereby the important aspect of group reprsetation is 

to provide time in order to make presentation meaningful as well as allocating 

proper roles to the group  (Negeri, 2020). 

4.4 Students’ Perception about Group Work in Mathematics Learning 

Mathematics students think group work creates opportunity to share their ideas 

and to increase the ability to solve mathematical problems If higher education 

institutes generate scope to facilitate the atmosphere of working in group for the 

learners, they can exchange their experiences and establish interactive relation 

amongst themselves inside and outside in mathematics classroom (Armien and 

Roux, 2013). They realize the benefits of group work in collaborative process 

because this process enhances their confidence and make them optimistic. 

Alongside, they can justify themselves and reply or respond by working in groups 

(Edwards, et al., 1999). Besides as in group work activities learners are influenced 

to be competent, they want to enhance responsibility as a member of the group, 

increase positive attitudes, and improve problem-solving techniques and internal 

knowledge (Daba, et al., 2017). They also find Mathematics learning more 

effective when they work with their classmates in a group for motivation and 

enthusiasm multiply the acquisition capacity. In group work, students play the 

pivotal role although teachers remain as the guiding strength who spend 

considerable time in the classroom for students’ improvement (Negeri, 2020). For 

all these reasons, Mathematics learning becomes effective and fruitful. 

4.5 Effectiveness of Group Work in Mathematics 

Mathematics is a discipline which is based on problem-solution. Being a teacher 

of Mathematics, the researcher observes students of Mathematics cannot solve the 

problems easily without sharing, exchanging and discussing their views, 
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especially formulas of Mathematics, with co-learners. Sharing and cooperation 

help Mathematics learners choose suitable formulas for solving the problems or 

equations. Having failed to solve their problems, they think Mathematics is very 

difficult. Day by day they lose their interest in Mathematics and gradually feel 

nervous or fearful about Mathematics. On the other hand, existing literature 

shows collaboration and cooperation, two essential components in group work 

remove the learners’ inertia and create certain congenial atmosphere for 

interactive relations among them, and spontaneously identify their weakness 

(Retnowati, et al., 2010). As a result, they reach their goal of progress and 

achievement in learning. So, group work is preferable to individual attempt in 

Mathematics learning (Takeuchi, 2016). 

Previous researchers on group work have discussed about collaborative, 

cooperative (Koblitz and Wilson 2014), peer teaching, think-pair-share (Prof. 

Hemant and Priyamvada, 2018), group representation, problem-based learning, 

debating, expert jigsaw, participatory approach (Brown, et al., 2017), motivation 

(Neill and Moore, 2008), sharing ideas, mind mapping strategy and interactive 

relation techniques for enhancing Mathematics competency (Armien and Roux, 

2013). In this study, researcher has emphasized the following component of group 

works such as subject based training, self-confidence building methods, speed 

learning techniques and riddles and brain teasers. 

5. Objectives of the Study 

The following objectives in this study are relevant for finding out the 

effectiveness of group work in Mathematics learning: 

a. To expose teachers’ instructive role to regulate the activities of group 

work for the successful outcome. 

b. To identify the teaching strategies to navigate the group work into 

success. 

c. To specify learners’ perception about group work in Mathematics 

learning. 

d. To evaluate the effectiveness of group work that drives students to 

acquire sufficient knowledge in Mathematics. 

6. Conceptual Framework  

The relationship between group work and Mathematics learning outcomes has 

been studied and theorized in different ways. Group work is mainly manifested by 

teachers’ guiding role, teaching strategies and students’ perceptions. After all, 

effective group work is very much supportive to achieve targeted mathematical 

competency. In this study, teachers’ guiding role, group work strategy, student’s 

perceptions are independent variable and obtaining targeted mathematical 

competency is dependent variable. These independent variables influence on the 

way of achieving appropriate mathematical knowledge. 
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Figure: Conceptual Framework 

7. Methodology 

The main purpose of this study is to investigate the types of task and strategies 

teachers design in group work to improve learning of Mathematics. This study 

also aims to specify the perception of the learners and to evaluate the 

effectiveness of group work in Mathematics learning. This chapter has covered 

the research design, population and sample, and instruments that have been used 

for data analysis procedure. 

7.1 Research Design 

Experimental and descriptive research designs are the planning which includes 

some systematic and logical approach for the successful completion of the 

research. Hence data collection, population and sample, as well as selection of 

instruments have been arranged according to the need of effective group work in 

Mathematics learning for the graduate students belonging to the department of 

Mathematics, Rajshahi Government City College (RGCC), Bangladesh. After 

analysis, the quantitative and qualitative data have been discussed.  

7.2 Population and Sample for this Study 

One hundred and eighty students have admitted in the department of Mathematics 

(RGCC) for studying honors third year course. Among them, sixty students were 

randomly selected and researcher collected the same respondents’ data for 

purposive sampling. Several sets of questionnaires were prepared. Within the 

respondents, fifteen were taken to execute an in-depth closed-ended interview 

protocol on semi-structured four questions regarding group work and properly 

strategies in Mathematics learning.  

7.3 Instruments 

In the study, data was collected through questionnaire given to the respondents. 

For qualitative data, in-depth semi-structured interview protocol question was 

prepared. It was selected from one research objective. And the other three 

objectives were prepared for quantitative data. Six options one multiple choice 

questions were adapted to determine the types of tasks teachers design for their 

Teachers’ guiding 
role,Group Work 
strategies,students 

perceptions 
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students in classroom. 4-Likert type scale from 1= disagree, 2= Average. 3= 

Agree and 4= Strongly Agree is kept to identify the perception about group work. 

A test was prepared on chapter “Motion of a particle in one dimension” in 

Mechanics for assessing the effectiveness of group work in Mathematics learning 

for control group and experimental group.  

7.4 Group Work System in Mathematics 

For this study Researcher formed experimental group and control group where 

one group was formed by 30 students. The researcher had taught Mechanics to the 

experimental group students for five weeks through group work, and the selected 

topic was “Motion of a Particle in One Dimension”. Every week he conducted 

three classes to teach the students. In the first week the lessen was on 

“Displacement and velocity”, second week “Simple harmonic motion (SHM)”, 

third week “Geometrical representation of SHM”, fourth week “Hook’s law”, and 

fifth weeks “Application of Hook’s law”. 

Those classes were conducted through group specifying academic purpose and 

fulfilling the lesson. In the classroom, the students’ seats were made in pair for 

teaching mechanics. Students’ pairs were also made by the slow and the advanced 

students. As a result, learners got opportunity to exchange, share and discuss their 

knowledge with each other. When the slow learners could not understand the 

lecture or the lesson, the advanced students helped them comprehend the topic. 

Therefore, the group work caused reciprocity among all types of students. An 

experimental group class was not only collaborative but it was also a cooperative 

process. Thereby students got opportunity to solve the same problems and the 

specific topic in a congenial atmosphere. 

In that place, students seated in a curve group to solve the problem about simple 

harmonic motion which had to move a particle of a straight line, mathematically 

derived the equation during the lecture, and found out the distance of the particle 

from origin. Working with the participatory approach, every group member 

derived the equation confidently and every member became spontaneously 

responsible for learning together. At the time of the interval, every member 

followed the lecture and understood the lessons. The researcher delivered and 

provided the best effort to design group work with collaboration and cooperation 

strategies, and ultimately those played significant role for the learners to reach the 

outcome. It was seen group work activity was supportive and collaborative to 

create mutual learning atmosphere for the students. 

7.5 Data Collection Procedure 

The researcher selected 60 graduate honors 3
rd

 year students of Mathematics and 

divided them into two groups. One was experimental group and another was 

control group. Each group consisted of 30 students. One set of same category 

questions was prepared for experimental group and control group. Then, students 
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completed the tutorial examination on the lesson “Motion of a particle in one 

dimension” under the course “Mechanics”. After completing the examination, the 

answer sheet was evaluated and justified. The experimental group got more scores 

than control group. Besides, seven students were selected from experimental 

group for in depth semi structured interview protocol question for qualitative data 

along with 4-Likert type questions. One multiple choice question was prepared for 

experimental group students for analyzing quantitative data. 

7.6 Data Analysis 

Data had been analyzed through using SPSS program and presented in tables and 

bar charts, statements and interpreted qualitatively and quantitatively. Data had 

been taken from students through experimental group and control group test by 

handwriting, 4- Liker scales ranging point and in depth semi structured interview 

protocol questions (FGD) which was conducted in face-to-face discussion. After 

that data had been summarized and demonstrated for result and recommendation. 
 

Research questions Statistical analysis 

1. What types of task teachers design for their 

students of Mathematics teaching and learning in 

classroom as group work? 

 Frequency 

 Percentage 

2. What strategies contribute to the students to learn 

Mathematics through group work? 

 Interview protocol 

3.What is the perception of the learners about group 

work in Mathematics? 

 Mean 

 Standard deviation 

4. To what extent does the group work practice 

have an effect to ensure students’ achievement in 

Mathematics? 

 Mean 

 Standard Deviation 

 t-test 

8. Results and Discussion 

For this study, this section is very important. After collecting the data, the result 

has been discussed here. 

8.1 Qualitative Analysis: Discussion and Findings from the Semi Structured 

Question for Interview Protocol. 

The evaluation of the interview protocol had been completed by the experimental 

group students such as code no. 1, 2, 3, 5, 6, 7, 13,14,17,18,21,22,27,28,30. The 

main purpose of feedback had been examined by the qualitative analysis section. 

Those experimental group students wrote their answers and opinions individually 

in definite four questions. After that the results had been summarized and 

discussed in a subjective way. 

Those experimental group students wrote their opinions on question sheet where 
the spaces were allocated for four questions about group work. Some students 
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wrote that group work is an essential process and it has a significant impact on 
Mathematics learning because group discussion identified the quality of 
knowledge of group members and enhanced Mathematical thinking ability of 
student’s individually (1,5,6,13,18,21,27,28). Ten students wrote that group work 
strategies had created opportunity to learn Mathematics through discussion among 
their classmate or friends and enhanced their thinking as well as analytic 
capability by brain storming (1,3, 5, 7, 13,17,18,21,27,28). Most of the students 
expressed their opinions about group strategy like collaborative, cooperative and 
participatory strategies which were more effective for Mathematics learning 
because these strategies made interactive relation among themselves (1, 2, 3, 5, 6, 
7, 13, 14,17,18,22,28,30). Such ways enhanced critical thinking capability for 
solving Mathematical problems, and motivating and creating positive attitudes 
among the learners. Five students wrote that through group work strategies 
teachers could spend huge time in classroom and boost up their students to have 
confidence to solve Mathematical problems (2,5, 13,18,22). Moreover, one 
student has written peer teaching strategy was effective because it developed their 
competency or skill to solve Mathematical problems (14). 

8.2 Quantitative Analysis: Findings from the data retrieved from the end of fifth 

Week Control Group Examination 

Bar chart diagram shows students’ response about their observation or opinion of 

what types of starring role do teachers conduct as group work for their students of 

Mathematics teaching-learning. 30% Students chose those teachers who only 

solve Mathematical problems on white board. 23.3% inform answering the 

questions orally is unexpected in teaching-learning process, but our teachers are 

habituated in this process because students-centered classroom has not yet been 

established in the department of Mathematics in RGCC. Out of the 30 students 

only one told that teaching in a small group in cooperation is unaccepted here. 

16.7% students expressed their opinion that teaching through collaborative task is 

also unexpected in our country. Collaborative task in small group is much better 

than individual work and it has a significant impact on education (Tabach and 

Schwarz,  2018 ). 13.3% students observed when teachers use Mathematics 

teaching aids in appropriate way, they get opportunity to solve mathematical 

problems through group discussion. This is the common scenario of RGCC. We 

know using teaching aids is the most important issue for Mathematics learning 

because those aids help visualize the Mathematical problems. As Mathematics is a 

problem-based discipline, teachers should emphasize on using teaching aids in 

classroom for promoting students. If teachers get chance to discuss Mathematical 

problems in classroom among students, they will learn Mathematics easily. 

Generally, the result shows teachers of RGCC are not used to with group work in 

classroom although literature reflects group work is very effective for 

Mathematics learning. 
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Figure No. 1: Student’s observation or opinion of their teachers’ tasks in 

Mathematics classroom activities. 

 

Figure-1: Bar chart shows the percentage of learners responding to the individual 

opinions for tasking or designing of question no, 1 in the questionnaire. 

Table No.1: Students responses on perceptions towards group work process. 
Serial 

No. 

Statements 

 

Disagree (1) 

N% 

Average  

(2) 

N% 

Agree (3) 

N% 

Strongly

Agree(4) 

N % 

Total 

N% 

1 I believe that 

Mathematics learning 

becomes more effective 

when I work with my 

classmate. 

13.33 26.66% 1033.33% 1756.67

% 

30100% 

2 I enjoy Mathematics 

learning when 

teachers play vital 

role in group work. 

3 

10.00 

3 

10.00 

13 

43.33 

11 

36.66 

30 

100 

3 I think that group work 

develops students’ 

motivation and 

enthusiasm. 

26.66 413.33 1446.66 1033.33 30100 

4 I think that all students 

get equal opportunity to 

learn Mathematics in 

group work 

00 310.00 723.33 2066.67 30100 

5 I think that group 

work helps to solve 

theoretical problems 

in Mathematics 

1343.33 26.66 516.66 1010.00 30100 

6 I think that I learn more 

in peer learning. 

413.33 13,33 1446.66 1136.66 30100 
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Table-1 illustrates that 66.67% students strongly agreed with the perception that 

they got equal opportunity to learn Mathematics in group work. 43.33% Students 

disagreed that group work supported to solve theoretical problems in 

Mathematics. 46.66% students agreed with the perception that group work 

develops students’ motivation and enthusiasm as well as peer learning.  No 

student disagreed with the perception of getting equal opportunity to learn 

Mathematics in group work. More than 90.00% students believe that Mathematics 

learning becomes effective while working with classmates and getting equal 

opportunity by using group work. Most of the students believed that in group 

work teachers played vital role in developing students’ motivation and 

enthusiasm. Besides 83.32% students belonged to the perception that they learn 

Mathematics better in peer learning.  Discussion and interaction, basis of peer 

group, are the most important components for students to learn Mathematics 

(Joseph, et al., 2017). 

Table No.2: Descriptive statistics   

Statements        No.          Mean 

Std.     

Deviation 

a. I believe that Mathematics learning becomes more 

effective when I work with my classmate. 
30 3.43 .774 

b. I enjoy Mathematics learning when teachers play 

vital role in group work. 
30 3.07 .944 

c. I think that group work develops students’ 

motivation and enthusiasm. 
30 3.07 .868 

d. I think that all students get equal opportunity to 

learn Mathematics in group work. 
30 3.57 .679 

e. I think that group work helps solve theoretical 

problems in Mathematics. 
30 2.40 1.354 

f. I think that I learn more in peer learning. 30 3.07 .980 

Valid N (list wise) 30   

Students agreed 5 out of the 6 statements where mean is around 3.25 and standard 

deviation is around .840, except statement, where students’ perception group 

work helps solve theoretical problems in Mathematics because that statement’s 

mean is 2.20 and standard deviation is 1.354. In general, most of the students 

believe that group work is more effective of undergraduate students for 

Mathematics learning, and literature reflects also. 

 

 

 

 



          The journal of New Govt. Degree College   70 

 

 

Table No. 3: Control group and experimental group result in tutorial examination 

 

 
Control group and Experimental group percentage result 

Control 

Valid Frequency Percent 

Valid 

Percent 

Cumul

ative 

Percent 

Experimental 

Valid 

Frequen

cy Percent 

Valid 

Percent 

Cumulative 

Percent 

 10 1 3.3 3.3 3.3 13 1 3.3 3.3 3.3 

11 4 13.3 13.3 16.7 14 6 20.0 20.0 23.3 

12 8 26.7 26.7 43.3 15 5 16.7 16.7 40.0 

13 8 26.7 26.7 70.0 16 7 23.3 23.3 63.3 

14 6 20.0 20.0 90.0 17 7 23.3 23.3 86.7 

15 3 10.0 10.0 100.0 18 4 13.3 13.3 100.0 

Total 30 100.0 100.0 3.3 Total 30 100.0 100.0 3.3 

 

 

Figure No. 2: The frequency and percentage of control group students shown in question 4 in questionnaire. 
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Figure No.3: The frequency and percentage of experimental group students for shown in 

question 4 in questionnaire. 

The result illustrates best scores of experimental group students in tutorial 

examination because teachers conducted their class by using group strategies 

where students got opportunity to learn Mathematics by discussing, sharing and 

exchanging ideas among their classmates. On the other hand, control group 

students did not get opportunity to learn Mathematics in group work. As a result, 

the experimental group secured the lowest scores 13 where control group students 

achieved lowest scores 10. Moreover, experimental group students got the highest 

scores 18 where control group obtained highest scores 15. Above, illustration 

shows, maximum experimental group got scores from 15 to 17 and maximum 

control group students got scores ranging from 11 to 13. The trend of 

experimental group students ensures the performance and achievement in terms of 

the effectiveness of group work in Mathematics learning. So, group work is a 

more effective process for Mathematics learning and literature reflects this also. 
 

Table No. 4: Paired samples statistics 

 

Control and Experimental 

group examination Result 

Mean N Std. Deviation Std. Error Mean 

Pair 1 Control Result 12.77 30 1.305 .238 

Experimental 

Result 
15.83 30 1.440 .263 

To identify the effectiveness of group work among students in Mathematics 

learning and achievement, students’ achievement test was conducted as 

experimental group-test where teacher taught the experimental students through 

group work. On the other hand, teachers did not teach the control group students 

by using group work. The test results of the students were calculated by using 

SPSS which is presented in table-6. 
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Table No. 5: Paired samples statistics and test 
 

Control and 

Experimental group 

examination Result 

Paired Differences 

t df 

Sig. (2-

tailed) Mean 
Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 1 Control test 

Experimental 

test 

-3.067 .980 .179 -3.433 -2.701 -17.135 29 .000 

The results show that there was momentous difference between control group test 

and experimental group test scores where control group test (M=12.77 and 

SD=1.305) and experimental group test (M=15.83 and SD=1.440); t critical at 29 

degrees of freedom (df)= -17.135, sig (2-tailed) ρ=0.000 at α= 0.05. These values 

recommend that group work has a significant impact on students’ Mathematics 

learning and achievement. These values illustrated the experimental students’ 

opportunity to learn and achieve academic gain by sharing and discussing 

(Kutnick, et al., 2017). 

9. Conclusion 

Traditional teaching and learning methods are not effective for Mathematics 

learning because these processes do not provide opportunity to learn adequately in 

comparison with the universities of the developed countries. The aims of this 

study are to find out the effectiveness of group work in achieving Mathematical 

competency of graduate level students in Bangladesh.  Combined method survey 

research questions for collecting qualitative and quantitative data are used to find 

out the effectiveness of group work.  

In qualitative analysis, students wrote positive sentences on the answer sheet. 

They wrote group work is an effective strategy which can improve students’ 

Mathematics competency. Quantitative analysis shows that experimental group 

mean is =15.83, SD= 1.440 and control group mean=12.77 and SD=1.305. The 

experimental group test scores have increased than control group test scores 

because teachers have conducted experimental classes for five weeks to enhance 

subjective knowledge. Students’ perceptions average mean is 3.25 indicated 

Agree=3, Strongly Agree-4 and standard deviation on an average 0.840. This 

process provides equal opportunities to solve mathematical problems through 

discussion with classmates. It also motivates students. The laggard students are 

very much benefited as they come into contact with meritorious students. 

Therefore, group work increases students’ own confidence and removes inertia in 
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case of learning Mathematics. Above all, group discussion supports social 

interaction, strengthens cultural bridge, grows team spirit and inspires students-

centric attitude. 

9.1 Recommendations 

Based on the findings, the following recommendations are proposed: - 

 Effective teaching fosters a sense of positive attitude towards students. So 

concerned authority should arrange students-centric classroom for 

Mathematics teaching-learning because the classroom can be made 

interactive relation between teachers and students through the collaborative, 

cooperative and participatory tasks of group work. 

 The concerned authority should build learning-friendly classroom and supply 

sufficient teaching aids so that students can get scope to learn, solve and 

visualise mathematical problems exactly.  

 The teacher-student ratio should be standard in number and teaching time in 

the classroom needs to be further increased. 

 The teacher should deliver the appropriate assignmentand feedback for the 

students properly. Students should be evaluated through formative 

assessment.  
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Abstract: This paper aims to explore legal terminologies in Bengali 

during the East India Company reign from 1765 to 1857 in the context of 

colonial historicity. The study is a descriptive research under a historical 

timeframe; and it applies content analysis and critical analysis to trace 

the development of legal terminologies in the Bengali language during 

the English colonial rule. This study will address the question of when 

and how language contact with its transliteration and translation 

strategies actuates and develops legal terminologies in Bengali. The 

findings of the research can contribute to show how historical 

trajectories, sociolinguistic realities and cultural dimensions influence the 

development of legal terminologies in Bengali. 

 

Keywords: Legal terminology, Bengali language, English colonialism. 
 

1. Introduction 

Legal terminologies in the Bengali language originated as an asymmetrical 

relation of power to administer the territory, promote language contact and 

explore its epistemological space. The incorporation of legal terminologies in 

Bengali continued with a long traverse under the hegemony of more than one 

foreign language, but it got a momentum in the English colonial period, 

particularly during the East India Company administration. The Christian 

missionaries, the English civilians, the Bengali intelligentsia and authoritative 

language institutions have contributed to encode the forms of legal knowledge 

and facilitate the expansion of Bengali with equivalents in either domestication or 

foreignization. The colonial project of legal term formation in Bengali primarily 

began with Duncan‟s Translation of Regulations for the Administration of Justice 

in the Courts of Dewanny Adawlut in 1784 and ended with Robinson‟s Dictionary 

of Law and Other Terms, Commonly Employed in the Courts of Bengal in 1860. 

This article will encompass the colonial terminological project within this 
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timeframe for its foundational role in reshaping Bengali terminography. The 

results of the study will add value in academia; contribute to understand Bengali 

legal terms and open scopes for further researches in the legal domain. However, 

the study is planned to explore legal terminologies in Bengali from 1784 to 1860 

against the backdrop of historicity; and analyses the development of terminology 

in the Bengali legal field. 

2. Legal Term and its Formation 

A legal term, as defined by terminography, is a word or a multiword expression 

used to designate a mono-referential concept in the subject field of law. It is a unit 

of understanding representing the conceptualization of an abstract cognitive entity 

within the boundary of law to record contracts, impose conditions, secure rights 

and confer privileges in a country‟s legal system. A legal term is characterized 

with a clear and non-contradictory relationship between its concept and definition; 

and its formation is a process of the creation of a term to designate a new concept 

in a language or the transfer of a term from one language to another. Legal term 

formation procedure is to comply with its elaborative function in the target 

language and its wide acceptance by the target speech community for its 

sustainability. A legal term whether a primary or a secondary one is characterized 

with a set of terminology policies, strategies and legalities prescribed by United 

Nations Educational, Scientific and Cultural Organization (UNESCO), 

International Network for Terminology (TermNet) and International Information 

Centre for Terminology (Infoterm). The basic criteria of a legal term include 

monosemy or precision, univocity or absence of synonymy, semiotic conception 

of designations, exclusive interest in the lexicon leaving aside all other linguistics 

levels, synchronic treatment and priority of written registers (Cabré, 2003). A 

legal term also encompasses the criteria of a phraseology continuum, the 

institutionalization of a sequence, fixedness and non-compositionality to maintain 

clarity and comprehensibility. 

A legal term as an instrumental language is complicated for its interdisciplinarity 

and instrumentality; and legal term formation demands a sort of specialization in 

the subject-field and languages involved. When a terminological project is 

launched for the formation of a terminological vocabulary of law, the procedure 

followed in the preparation of terminologies is to identify concepts, establish 

concept systems, formulate definitions, and finally select and form terms. The 

need to provide a designation for a new concept is primarily met by adopting the 

source-language word into the target language. Then the need is filled by a 

loanword from a common ancestral language or using a target-language word; 

and finally by creating a neologism or a new term with a word having a parallel in 

the target or ancestral language in accordance with the linguistic exigencies of the 

target language. The transfer of legal terms involves borrowing by transliteration; 
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and loanword, neologism and circumlocution by translation with the help of the 

source language, the target language and the common ancestral language(s). 

3. Literature Review  

The issue of Bengali legal terminology with its origin, development, problems 

and prospects are somewhat addressed in Bengali lexicography and terminology. 

Anisuzzaman in his Purono Bangla Gadya, Ratna Ghosh in her Bangla 

Paribhashar Du’sha Bachar, Ghulam Murshid in his Atharo Shataker Gadya: 

Itihas O Samkalan and Swarochish Sarker in his Bangladesher Koshgrantha O 

Shabdasandhan provide a chronological history of Bengali terminology 

(Anisuzzaman, 1984; Ghosh, 1988, Murshid, 2009 & Sarker, 2010). 

Purnendunath Nath‟s Bangla Bhashay Aincharchar Dhara is about the history of 

discourse of law in Bengali; and focuses its perspectives in relation to Bengali 

language and literature (Nath, 1984). Monsur Musa‟s Bangla Paribhasha: Itihas 

O Samasya and Nripen Bhoumik‟s Bijnancharchay Bangla Paribhasha: Itihas, 

Samasya O Samadhan are based on a sociolinguistic presupposition of 

terminology problems in Bengali with an exploration of the evolution of Bengali 

terminology (Musa, 1995 & Bhoumik, 2002). Muhammad Habibur Rahman and 

Anisuzzaman discuss the overall development of Bengali legal terminologies in 

“Introduction” of Ain Shabdakosh (Rahman & Anisuzzaman, 2006). 

The researcher has found a number of scholarly researches available on Bengali 

lexicography and terminology. The previous studies in the existing literature in 

Bengali have emphasized on terminological formation, compilation and 

theoretical orientations. The question of the historicity in legal terminology in 

Bengali is somewhat understated in respect of linguistic orientation, 

interdisciplinary outlook, cross-linguistic influence and dynamics of problem-

solving spirit. The formation of legal terminology in colonial Bengal and its 

codification and standardization as a cultural project do not get much attention in 

the existing literature. Therefore, the research is designed to fill this existing gap 

in Bengali legal terminology; add value in academia particularly in the field of the 

Bengali language; and unveils a potential interdisciplinary field for future 

investigation. 

4. Research Methodology 

The study is a descriptive research under a historical timeframe with a view to 

analyzing legal terminologies in Bengali during the East India Company reign 

from 1765 to 1857. The timeframe is crucial for its formative contribution in 

Bengali legal terminology in particular and the Bengali language in general. The 

primary sources of data in the research are Bengali translations of regulations, 

colonial legal documents and glossaries of terminologies composed during the 

timeframe 1765-1857. The data collection tools used in the research are content 
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analysis, document analysis and literature review. Finally, content analysis and 

critical interpretive analysis were used to explore, evaluate and interpret the data 

in the context of linguistic dimension, historical perspective, sociocultural 

background and geopolitical dynamics in order to come to a substantiated 

conclusion. 

5. Legacy of Legal Terminologies in Bengal 

The early historical evidence of legal terminologies in Bengal is found in the 

records of the Maurya and Gupta dynasties.  The Maurya  and Gupta emperors 

administered the territory in Bengal with the help of a „mahasamanta,‟ a term 

referred to a feudal chief. The term „maharajadhiraja‟ (a sovereign king) was 

introduced in Bengal Shashanka, a local chieftain, set up his independent 

kingdom in the citadel of Gauda  in the seventh century. The political disaster of 

anarchy and confusion in the eighth century Bengal is described as „matsya-

nyaya‟ (practice of fishes), a terminology to denote the absence of a central ruling 

authority, resulting in a chaotic state where every local chief assumes royal 

authority and where might is considered right in the policy of statecraft. The 

foundation of the Pala dynasty in the middle of the eighth century introduced 

„maharajadhiraja‟ (king); „mantri‟ (minister) and „rajan‟ (a group of feudatory 

chiefs) in the administrative machinery. Kautilya‟s Arthashastra shows that the 

Pala legal and judicial system was in charge of a „mahadandanayaka‟ (chief 

justice) under the control of the sovereign king. Then the Hindu Sena dynasty 

during the middle of the twelfth century introduced „rajni or mahishi‟ (the queen), 

„mahamantri‟ (the prime minister), „purohita‟ (the priest), „dharma‟ (sacred 

duty), etc. in Bengali.  

The Muslim conquest of Bengal in the beginning of the thirteenth century opened 

a new chapter in its legal administration; and Perso-Arabic terminologies began to 

be absorbed in Bengali. The earliest extant work of the Maithili language Varna-

ratnakara is a sort of lexicon; and contains a good number of Sanskrit, Bengali, 

Persian, Arabic and Turkic words (Chattterji & Misra, 1940). The terms „sultan‟ 

(a Muslim ruler), „sarkar‟ (a head of affairs), „amir‟ (a chief leader, a nobleman 

or a Mohammedan of high rank), „qazi‟ (a judge or chief justice), „nazir‟ (a head 

clerk in a judicial court), „fauzdar‟ (a military or police officer) etc. were 

introduced in the Bengal Sultanate. The oldest extant Bengali letter written in 

1555 by the king of Cooch Behar to the king of Assam shows the use of Perso-

Arabic legal terminologies such as „sardar‟ (a leader) and „wakil‟ (a lawyer) (Das, 

1946). When Bengal came under the full control of the Mughal Empire as its 

province in 1576, a good number of Perso-Arabic legal and administrative 

terminologies were introduced in Bengal. „Badshah‟ (an emperor), „nawab‟ (a 

governor), „diwan‟ (top revenue official), „subadar‟ (a provincial viceroy), 

„mansabdar‟ (a high official), „farman‟ (royal mandate), „adalat‟ (court) etc. are 
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included in the terminographic landscape of Bengali during the Mughal period. 

However, the legal documents of the early seventeenth century Bengal show the 

incremental use of Bengali along with Sanskrit, Arabic and Persian. 

6. English Legal Terminologies in Colonial Bengal from 1765 to 1857 

The formation of legal terminologies in Bengali is closely related with its contact 

with English and the English colonial rule in Bengal. The root of English in the 

Indian subcontinent is customarily traced back to 31 December 1600; and the 

British East India Company brought English to the shores of India as an 

extraneous language (Kachru, 1983). However, the English traders had begun to 

penetrate into the interior of Bengal and established their trading posts in the mid-

seventeenth century. The English got a farman (royal decree)) from Shah Jahan in 

1650, a nishan (royal seal) from Shah Shuja in 1651 and established a factory in 

Hooghly. James Hart, an agent of the company, appeared to have been in Dhaka 

in 1658; and a factory was established in Dhaka in early 1669. The company's 

operations had eventually moved from the western to the eastern coast, and 

Bengal became their most important field by the end of the seventeenth century. 

The Company gradually became involved in politics, attained the political control 

of Bengal in the Battle of Plassey in 1757 and acquired the legal right of Diwani 

over Bengal, Bihar and Orissa from the Mughal Emperor Bahadur Shah in 1765. 

The English law began to infiltrate into Bengal with the assumption of Diwani by 

the East India Company and its de facto rule over the province in 1765. The East 

India Company incrementally secured the right to settle the civil and criminal 

disputes establishing courts like Mayor‟s Court and Calcutta Supreme Court in 

Bengal. The Company realized that Indian knowledge and experience as 

embodied in the varied textual traditions of the Hindus and Muslims were relevant 

for developing British administrative institutions. When Warren Hastings was 

appointed to the newly created position of Governor-general and was instructed 

by the Court of Directors to place the governance of the Bengal territories on a 

stable footing, he initiated a pragmatic project to create a body of knowledge that 

could be utilized in the effective control of the colonized society (Cohn, 1996). 

He instructed to compile a complete digest of the authoritative Hindu and Islamic 

laws; and anglicize the local laws on an assumed theoretical legal basis of justice, 

equity and good conscience. The English endeavoured to codify ancient and 

medieval Indian law and introduced in its place their own system of law ignoring 

multiple legal orders that coexisted in India through the ages. The English 

attempted to reconstruct law and legal systems as a project of ideologically 

justifying the presence of the British Raj in India. The British used India‟s extant 

legal diversity to argue for the lack of a dominant legal tradition, leading to the 

introduction of British common law as the law of the land. The East India 

Company replaced Persian by English, introduced Bengali as the medium of 
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correspondence in judicial system; initiated the translation of regulations from 

English to Bengali and the compilation of English-Bengali law dictionaries. 

The East India Company civilian Jonathan Duncan‟s Translation of Regulations 

for the Administration of Justice in the Courts of Dewanny Adawlut was the first 

individual attempt to translate regulations and form a set of corresponding English 

legal terminologies in Bengali. Duncan formed „governor general‟ as Ôeomv‡neÕ or 

ÔMebi †Rb‡ij;Õ „jurisdiction‟ as Ômxgvew›`,Õ and „regulation‟ as ÔavivÕ in his Bengali 

translation of Regulations (Duncan, 1784). George Charles Meyer, George 

Frederic Cherry, Neil Benjamin Edmunstone and Henry Pitts Forster also 

translated company regulations and codified a body of legal literature in Bengali 

under the colonial patronage. Edmonstone translated „plaintiff‟ as Ô‰divw`Õ and 

„regulation‟ as Ô`dvÕ or ÔavivÕ in his translation (Edmonstone, 1791). Forster formed 

„law‟ as ÔAvBbÕ (ain) in his Translation of Regulations; but he translated „law‟ as 

Ôe¨e¯’vÕ (byabastha), ÔwePviÕ (bichar), Ôb¨vqÕ (nyay), ÔweavbÕ (bidhan) or Ô‡gvKÏgvÕ 

(mokaddama) in his Vocabulary (Forster, 1793 & 1799). The trend of translating 

company laws and regulations in Bengali continued as far as 1806; and a good 

number of legal terminologies were formulated in Bengali.  

The English and Bengali bilingual lexicographers of the 18th and 19th centuries 

contributed in creating legal terminologies in Bengali. Henry Pitts Forster started 

the practice with his A Vocabulary, English and Bongalee in 1799; and then 

William Carey, Graves Chamney Haughton, William Morton, Ram Comul Sen 

and others advanced the trend. Felix Carey, a pioneer of the conventional 

terminology formation in Bengali with the addition of a list of terms entitled 

“Glossary of Words Used in the History of England” in his Bengali translation 

British Deshiya Bibaran Sancay based on Goldsmith's History of England formed 

a good number of legal terms in Bengali. He formed „cabinet‟ as Ôgš¿xmfv,Õ 

„arbitration‟ as Ôciwb®úwË,Õ „constitution‟ as Ô‡`‡ki g~je¨e¯’v,Õ „governor‟ as ÔAa¨ÿ,Õ 

„parliament‟ as Ôgnvmfv,Õ „tribunal‟ as Ôe¨e¯’vbÕ etc. in his “Glossary” (Carey, 1819). 

Haughton translated „court‟ as ÔKvQvixÕ in his Glossary and ÔKvQviÕ in his Dictionary 

(Haughton, 1825 & 1833). Ram Comul Sen formed „government‟ as ÔivRkvmb, 

ivR¨wbqg, iv‡R¨i ev kvm‡bi ixwZ, †`k cÖwZcvjb, ivRK¤§©, wbRvgr, ev`kvnx miKvi, bevex, ivRZ¡Õ in 

his Dictionary (Sen, 1834). The rate of divergence was initially high in Bengali 

term formation. 

The Cornwallis Code of 1793, the civil laws from 1793 to 1849, regulations, 

circular orders, Courts decisions, etc. were translated from English into Bengali. 

Forster translated the Cornwallis Code of 1793, Carey translated the Stamp Laws 

of 1826 and Marshman translated the civil laws from 1793 to 1849. Abhay 

Chandra Das translated Skipworth‟s Magistrates’ Guide, an abridgement of the 

criminal regulation acts, circular orders, Nizamut Adawlut cases from 1793 to 
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1849 in Magistret Upadesh. These translations showed a new dimension with the 

application of transliteration strategy in translation. Marshman transliterated 

„government‟ as ÔMeY©‡g›UÕ and „secretary‟ as Ô‡m‡µUvixÕ in his Dewani Ain Sar 

(Marshman, 1843). However, Rev. J. Long provided a list of more than 40 law 

books in English published at different periods in Bengali (Long, 1855). The 

Company civilians, missionaries and native writers translated law books or legal 

documents into Bengali; and formed a good number of legal terms in Bengali. 

The effort had its limitation; but it was decisive for Bengali term formation. The 

Bengali legal language became easy and natural compared to the stiff and 

technical legal diction of the beginning of the century. 

Wilson‟s Glossary of Judicial and Revenue Terms of the Government of British 

India and Robinson‟s Dictionary of Law and Other Terms, Commonly Employed 

in the Courts of Bengal are two important publications for Bengali legal 

terminology. Wilson translated „government, state or administration‟ as ÔmiKviÕ in 

his Glossary. He mentioned that the term ÔmiKviÕ also denoted a native servant 

employed in keeping the household accounts, receiving and disbursing money for 

his employer as well as a subdivision of a Subah, an extensive division of country 

under the Mohammudan government (Wilson, 1855). Robinson explained 4,500 

terms in the context of Courts of Bengal and endeavoured to uniform legal 

terminologies in Bengali. He translated „abduction‟ as Ôwfbœ ¯’v‡b jBqv hvIb or ÔfzjvBqv 

jIb;Õ „abduction of a child‟ as Ôwkï niY;Õ „abduction of a female‟ as Ô¯¿x niY;Õ and 

„abduction of an unmarried female‟ as ÔKb¨v niYÕ or ÔAweevwnZv ¯¿Š niYÕ (Robinson, 

1860). His conception of abduction is convergent in Bengali; but divergence 

occurs for his ambiguity about the concept of a girl, daughter, female or wife in 

Bengali translation. However, the Glossary of Wilson and the Dictionary of 

Robinson contain words likely to occur in legal proceedings along with words 

added for their general utility. 

The English colonial period set the basis of legal terminologies in Bengali; and 

developed the terminographic landscape of Bengal. The East India Company 

acted as an agent of British imperialism in India from the early 18th century to the 

mid-19th century. Then the British government intervened to rule the Indian 

subcontinent directly under the crown in 1858; and evolved into an imperial ruler, 

responsible for the day-to-day governance of a vast, often unwieldy, collection of 

overseas territories and settlements (Donoghue, 2016). The late nineteenth 

century and the first half of the twenty century witnessed the publication of legal 

reports and a number of legal texts in Bengali. The Paribhasha Samiti of 

University of Calcutta; the Paribhasha Samsad of West Bengal Government; 

Central Board for Development of Bengali, Dhaka; Bangla Academy, Dhaka and 

Paschimbanga Bangla Akademi, Kolkata compiled a good number of 

terminologies on law, international law and administration. The formation of legal 
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terminologies in Bengali is still in progress; and the Bengali language is 

assimilating newer legal terminologies with its development. 

7. Conclusion 

Legal terminology in Bengali had its origin in ancient Bengal, then it expanded 

with the necessity of administration during the medieval and colonial Bengal and 

finally it has become a tool of Bengali legal system. The Bengali legal system 

predominantly owes its origin to the English law; and therefore the terminology 

formation in Bengali is determined by linguistic hegemony and language politics 

of the English language. The hegemony of English and its dominant status 

influences communicative norms through language contact in covert translation 

and comparable text production in Bengali legal terminologies. The conflict of 

language preference overshadows efficacy, compromises mono-referentiality, 

violates equivalence and ultimately fails to ensure unambiguity with a single 

effective meaning in translation. Moreover, there is a controversy about the 

choice of language whether to use English, Sanskrit, Arabic, Persian or Bengali in 

legal terminologies. The lack of a strategic coordination, coherent formulation and 

transparent equivalence relation assumes to prevent convergence and results in 

divergence towards source language conventions. Bengali legal terminologies are 

expected to ensure homogeneity, harmonization and unification; and develop in 

theoretical and methodological perspectives of terminography for the convenience 

of stakeholders. 
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evsjv‡`‡k KIwg gv`ivmv wkÿvi DrcwË I weKvkaviv 

†gv: †gvRv‡¤§j nK
1
 

 

mvims‡ÿc: evsjv‡`‡k gv`ivmv wkÿvi ỳÕwU aviv Avwjqv I KIwg| GB M‡elYvq KIwg gv`ivmv 

cÖwZôvi †cÖÿvcU, DrcwË I weKvkaviv eb©Yv Kiv n‡q‡Q| M‡elYvKg© m¤úv`‡b cvV ch©v‡jvPbv 

c×wZ AbymiY Kiv n‡q‡Q| †emiKvwi e¨e ’̄vcbvq cwiPvwjZ KIwg gv`ivmv cÖwZôvi †cQ‡b 

fviZxq Dcgnv‡`‡ki †cÖÿvcU RwoZ| e„wUk Jcwb‡ek ¯’vcb I cÖmv‡ii we‡ivwaZv Kivq Bmjvwg 

wkÿvi cÖmv‡i wb‡qvwRZ gv`ivmvmg~n miKvwi c„ô‡cvlKZv eÜ, jv‡LivR m¤úwË ev‡Rqvß nq| d‡j 

gv`ivmv wkÿv‡K wUwK‡q ivLvi myweav‡_© gymwjg mgvR Zv‡`i wbR¯^ A_©vq‡b cwiPvjbvi AwfcÖvq 

wb‡q Avwjg‡`i †bZ…‡Z¡ KIwg gv`ivmv cÖwZôv K‡ib| cÖwZôvjMœ †_‡K wkÿvi GB aviv bvbv ch©vq 

AwZµg K‡i weKvk jvf K‡i‡Q| cÖv_wgK ch©v‡q †Kej KwZcq gmwR` I gv`ivmvq `i‡m wbRvwgi 

cvV`vb Pvjy wQj| Kv‡ji cwiµgvq KIwg gv`ivmv fviZxq Dcgnv‡`‡ki ¸iæZ¡c~Y© wkÿvavivq 

cwiYZ nq| evsjv‡`k miKvi 2018 mv‡j KIwg gv`ivmvi mb‡`i ¯^xK…wZ cÖ̀ vb K‡i msm‡` wej 

cvk K‡i| KIwg mb‡`i c~Y©v½ mb‡`i ¯^xK…wZ cÖ̀ vb Kiv †M‡j GB avivi wkÿv_©xiv Zv‡`i 

†hvM¨Zvi cÖgvY †`Iqvi my‡hvM cv‡e| evsjv‡`‡ki mKj kni I MÖv‡gi Avbv‡P-Kvbv‡P M‡o I‡V‡Q 

AmsL¨ KIwg gv`ivmv| Gme gv`ivmv †_‡K cov‡jLv K‡i A‡bK BmjvwgK ¯‥jvi •Zwi n‡”Q, hviv 

•bwZK g~j¨‡evam¤úbœ bvMwiK Movi Kv‡R ¸iæZ¡c~Y© f‚wgKv ivL‡Q| 

 

 

f‚wgKv 

wkÿv g~jZ Rxebe¨vcx GKwU cÖwµqvwe‡kl hv gvby‡li mvwe©K ¸Yvewji weKvk mvab K‡i Zvi 

myKzgvi e„wË‡K ùywiZ, wbMwiZ I wbqwš¿Z K‡i| Rxeb cwiPvjbvq myKzgvie„wËi weKvk I wbg©j 

cÖ‡qvM ev¯Íe iƒc jvf K‡i wkÿvi gva¨‡g| ZvB RxebB n‡”Q wkÿvi g~j DcRxe¨| Avi 

wkÿve¨e ’̄v n‡”Q gvbyl‡K wkÿv`vb c×wZ, hv Øviv wkÿv_©x‡`i mgv‡Ri cÖZ¨vkv Abyhvqx •Zwi 

Kiv| †`vjbv †_‡K Kei GB n‡”Q wkÿvi `yÕwU cÖvšÍ mxgv| m¤ú~Y© †¯̂”QvcÖ‡Yvw`Z n‡q RvqMv I 

DcKiY †hvMvi K‡i ag©cÖvY gymjgvb KIwg gv`vivmv cÖwZôv Ki‡Q| KIwg gv`ivmv fvi‡Zi 

`viæj Djyg †`Ie›`‡K AbymiY K‡i Zv‡`i wkÿv Kvh©µg cwiPvjbv Ki‡Q| e„wUk Dcwb‡ek 

kvmbvg‡j Avwjqv I †`Ie›` gv`ivmv cÖwZôvi ci Bmjvg wkÿve¨e¯’vq `yÕwU ¯úó aviv •Zwi 

n‡q‡Q| Gici wewfbœ mg‡q kvm‡bi iƒc e`j NU‡jI gv`ivmv‡Kw›`ªK ag©xq wkÿvi we Í̄vi `yÕwU 

aviv‡Z Ae¨vnZ Av‡Q| 1866 mv‡j fvi‡Zi DËi cÖ‡`‡ki †`Ie‡›` `viæj Djyg †`Ie›` 

cÖwZôvi ga¨ w`‡q fviZe‡l© KIwg gv`ivmvi †MvovcËb nq| evsjv‡`‡k me©cÖ_g 1901 mv‡j 

`viæj Djyg †`Ie‡›`i Av`k© I AbyKi‡Y PÆMÖv‡g gCb~j Bmjvg nvUnvRvix gv`ivmv cÖwZôvi 

                                        
1 wcGBPwW M‡elK, Bbw÷wUDU Ae evsjv‡`k ÷vwWR, ivRkvnx wek¦we`¨vjq, ivRkvnx| 
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gva¨‡g KIwg gv`ivmvi m~Pbv I weKvk N‡U| evsjv‡`‡k Bmjvwg wkÿv we Í̄v‡i KIwg gv`ivmv 

¸iæZ¡c~Y©  f~wgKv cvjb Ki‡Q| 

KIwg gv`ivmv wkÿvi DrcwË  

Aviwe ÔKIgybÕ kã †_‡K ÔKIwgÕ k‡ãi DrcwË hvi A_© n‡jv RvZxq| Ôgv`ivmvÕ kãwUI Aviwe 

Ges A_© n‡jv we`¨vjq, wkÿv cÖwZôvb, we`¨vcxV| myZivs KIwg gv`ivmvi h_v_© A_© n‡jv RvZxq 

gv`ivmv ev RvZxq wkÿvqZb (kixd, 2019 : gyLe›`)|  gymjgvb‡`i ag© I ms¯‥…wZ msµvšÍ 

D”Pwkÿv †K›`ª‡K gv`ivmv ejv nq (nK I jvwnox, 2000 : 975)| myZivs AvÿwiK A‡_© KIwg 

gv`ivmv n‡jv RvZxq wkÿv cÖwZôvb| miKvwi mvnvh¨ I cÖfvegy³ Ges ag©cÖvY gymjgvb‡`i 

Avw_©K mnvqZvq cÖwZwôZ I cwiPvwjZ gv`ivmvB KIwg gv`ivmv| 

wkÿv RvwZ‡K g~L©Zvi AÜKvi †_‡K Av‡jvi c_ wb‡`©k K‡i| Z‡e gvbe iwPZ cvðvZ¨ 

wkÿve¨e¯’v gvbeRxe‡bi mvgwMÖK Kj¨vY e‡q Avb‡Z cv‡i bv| GKgvÎ Avjøvn cÖ`Ë †KviAvb I  

nhiZ gyn¤§` (m.)-Gi mybœvn wfwËK Bmjvwg wkÿve¨e¯’vB `ywbqv I Av‡Liv‡Zi cÖK…Z mdjZv I 

Kvwgqvwe e‡q Avb‡Z cv‡i| Avi KIwg gv`ivmv n‡”Q Bmjvwg wkÿvi cÖvY‡K›`ª I mwZ¨Kv‡ii 

aviK-evnK| GRb¨ KIwg gv`ivmv n‡Z wkÿvcÖvßiv mgMÖ `ywbqv‡Z Bmjvg I gvbeZvi wL`g‡Z 

wb‡qvwRZ| GRb¨ †KviAvb-nvw`‡mi mwVK Áv‡bi cvkvcvwk mvaviY Ávb AR©b K‡i e¨w³, 

mgvR, ivóª I AvšÍR©vwZK Rxe‡bi me©‡ÿ‡Î †m †gvZv‡eK Rxeb cwiPvjbv Kiv GKvšÍ KZ©e¨| 

ZvB KIwg gv`ivmv I KIwg gv`ivmv wfwËK mwVK Bmjvwg wkÿvi ¸iæZ¡ I cÖ‡qvRbxqZv 

Acwimxg| 

Bmjvwg wkÿvavivq KIwg gv`ivmv ¸iæZ¡c~Y© f‚wgKv †i‡L‡Q| GB avivi A‡bK •ewkó¨ i‡q‡Q| 

Zb¥‡a¨ cÖavb wKQz •ewkó¨ n‡jv: Bjg‡K Bev`Z MY¨ Kiv, wkÿv_©x wbe©vP‡bi †ÿ‡Î e¨vcKZv, 

webvg~‡j¨ wkÿv_©x‡`i wkÿv cÖ`vb, miKvwi cÖfvegy³ wkÿve¨e¯’v, nvw`m I Zvdmx‡ii cÖvavb¨ `vb, 

Avg‡ji m‡½ AvPi‡Yi Dbœqb, †kÖwY web¨v‡mi gva¨‡g wkÿv cÖ`vb, cixÿv I mb` cÖ`vb, QvÎ‡`i 

e„wË cÖ`vb, Bmjvwg Ávb AR©b, Bmjv‡gi cÖPvi,  miKvwi cÖfvegy³ _vKv (Avng`, 2014 : 201)|     

KIwg gv`ivmvi ¯’vc‡bi cUf~wg 

Bmjv‡gi cÖ_g AvbyôvwbK gv`ivmv `viæj AviKvg| nhiZ AviKvg web Aveyj AviKvg Bmjv‡gi 

m~Pbv ch©v‡q Bmjvg MÖnYKvix‡`i g‡a¨ GKRb| wZwb ivm~j (mv.)-Gi wb‡`©‡k Qvdv cvnv‡oi 

cv`‡`‡k wbR M„‡n AÎ gv`ivmv ’̄vcb K‡ib (mvËvi, 2004 : 43)| gnvbwe (mv.) AÎ gv`ivmvi 

wkÿK wQ‡jb Ges cieZ©xKv‡j wbqwgZfv‡e wkÿv`v‡bi Rb¨ wKQz msL¨K mvnvex‡K `vwqZ¡ cÖ`vb 

K‡ib| Bmjvg ag© me AwaKvi I KZ©e¨ Pvwc‡q Bmjvg wkÿv‡K me©v‡MÖ I me©cÖ_g KZ©e¨ I 

AwaKvi e‡j †NvlYv K‡i‡Q| wek¦ gvbeZvi gyw³i D‡Ï‡k¨ D”PvwiZ Bmjvg a‡g©i cÖ_g AvnŸvb 

n‡”Q Ôco, †Zvgvi cÖfzi bv‡g, whwb m„wó K‡i‡Qb| m„wó K‡i‡Qb gvbyl‡K i³wcÐ †_‡K| co 

†Zvgvi cÖwZcvjK gwngvwš^Z; whwb Kj‡gi mvnv‡h¨ Ávb `vb K‡i‡Qb| gvbyl wkwL‡q‡Qb, hv †m 

Rvb‡Zv (AvjvK, AvqvZ: 1-5)| wkÿvi Dci Bmjvg me©vwaK ¸iæZ¡ Av‡ivc K‡i‡Qb| wkÿvi 

Dci gvby‡li h‡Zv wbqvgZ I AbyMÖn i‡q‡Q, wkÿvi wbqvgZ‡K cweÎ †KviAv‡b mevi Dc‡i ’̄vb 

†`Iqv n‡q‡Q| cweÎ †KviAv‡b ejv n‡q‡Q, Ô`qvgq Avjøvn, wZwbB wkÿv w`‡q‡Qb †KviAvb, m„wó 

K‡i‡Qb gvbyl‡K (myiv Avi-ingvb, AvqvZ : 1-3)| 
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nhiZ gynv¤§` (mv.)-Gi Idv‡Zi ci 632-661 wLª÷vã ch©šÍ †h PviRb Lwjdv wLjvd‡Zi 

`vwqZ¡ cvjb K‡ib Zv‡`i‡K Bmjv‡gi BwZnv‡m †Lvjvdv‡q iv‡k`vi hyM ejv nq| Zuviv gnvbwe 

(mv.)-Gi Av`k© m¤ú~Y© AbymiY K‡i Bmjvwg wkÿvi cÖPv‡i AMÖYx f~wgKv cvjb K‡iwQ‡jb| Zuviv 

ivmyjyjøvn (mv.) cÖewZ©Z wkÿv e¨e ’̄v ûeû Abymi‡Yi cvkvcvwk Abyiƒc Av‡iv eû wkÿv cÖwZôvb 

M‡o †Zv‡jb (kixd, 2019 : 29)| AveŸvmxq Lwjdviv gymwjg Rvnv‡b wkÿvwe Í̄v‡ii Rb¨ A‡bK 

bZzb bZzb g³e gv`ivmv cÖwZôv K‡ib (mvËvi, 2004 : 21)| AveŸvmxq wLjvdZKv‡j wkÿvi 

gvb Abymv‡i wkÿvµg I cvV¨m~wP cÖYxZ nq| wkÿv aviv‡K (1) cÖv_wgK, (2) gva¨wgK I 

D”Pwkÿvq wef³ Kiv nq| 

fviZ Dcgnv‡`‡k KIwg gv`ivmv 

gyNj Avg‡j m¤ªvUiv wkÿvi e¨vcv‡i †ek AvMÖnx wQ‡jb| m¤ªvU Rwni DwÏb gynv¤§` eve‡ii mg‡q 

Bmjvwg wkÿve¨e¯’v DbœZ Kivi e¨vcv‡i h‡_ó AvMÖnx wQ‡jb| evei •Rbcy‡ii AvwRR-Djøvn 

AÂ‡j GKwU gv`ivmv wbg©vY K‡ib| m¤ªvU ûgvqyb w`wjø‡Z hgybv b`xi Zx‡i gv`ivmv-DR-RvBwbqv 

cÖwZôv K‡ib| †ki kvn 1540 wLªóv‡ã hy‡× m¤ªvU ûgvqyb‡K civwRZ K‡i fvi‡Z myi es‡ki 

kvmb cÖwZôvb K‡ib| wZwb wkÿve¨e¯’vi DbœwZ mvab K‡ib| wZwb w`wjø kn‡ii cÖvY‡K‡›`ª GKwU 

gv`ivmv cÖwZôv K‡ib| 

m¤ªvU AvKe‡ii mgq wkÿve¨e ’̄v we‡klZ Bmjvwg wkÿve¨e ’̄vi cÖf~Z DbœwZ mvwaZ nq| m¤ªvU 

Rvnv½x‡ii Avg‡j (1605-1627 wLª.) gv`ivmv wkÿv Av‡iv AMÖMwZ jvf K‡i| Rvnv½x‡ii 

Avg‡j GKwU we‡kl AvBb Rvwi wQj †h, hLb †Kv‡bv we‡`wk bvMwiK ev †Kv‡bv †`kxq e¨emvqx 

†Kv‡bv DËivwaKvix bv †i‡L g„Zz¨eiY Ki‡Zb, ZLb Zvi †i‡L hvIqv feb¸‡jv gv`ivmv wn‡m‡e 

e¨eüZ n‡Zv| m¤ªvU kvnRvnvb wkwÿZ e¨w³‡`i wkÿK wn‡m‡e wb‡qvM Ges `viæj evKIqv bv‡g 

gv`ivmv wbg©vY K‡ib (Ave`yjøvn, 2001 : 43)| 

kvnRvnvb Kb¨v Rvnvbviv †eMg ïaygvÎ bvix wkÿvi Rb¨ d‡Zncyi wmwµ‡Z GKwU gv`ivmv wbg©vY 

K‡ib| AvIi½‡R‡ei kvmbvg‡j BwZnvm, f~‡Mvj, wewfbœ RvwZi fvlv, miKv‡ii MVb, cÖ_v, 

c×wZ I ixwZbxwZ ¸iæZ¡ cvq| Z‡e AvIi½‡Re ag©xq wkÿvi cÖwZ AZ¨waK ¸iæZ¡v‡ivc K‡ib 

Ges iv‡R¨i wewfbœ gv`ivmvq †hvM¨ wkÿK wb‡qvM †`b| gv`ivmv wkÿvi Rb¨ ivóªxq †KvlvMvi 

†_‡K Avw_©K mnvqZv cÖ`v‡bi Rb¨ †`Iqvb‡K wb‡`©k cÖ`vb K‡ib hv Zuvi gymwjg ag©xq wkÿvi 

cÖwZ Zuvi AvšÍwiKZvi ewntcÖKvk (eviKvZ, 2017 : 86)| 

weªwUk kvmbvg‡j gv`ivmv wkÿv 

cvwK Í̄vb-fviZ-evsjv‡`k `xN© w`b gymwjg kvmK Øviv `xN©w`b kvwmZ nIqvi d‡j fviZxq 

Dcgnv‡`k wQj gymwjg wkÿv I mf¨Zvi Ab¨Zg †K›`ª| gymjgvb kvmbvg‡j Dcgnv‡`‡k wkÿv-

`xÿvq, Ávb-weÁv‡b, mf¨Zvq I ms¯‥…wZ DbœwZi Pig wkL‡i Av‡ivnY K‡iwQj| wKš‘ gymjgvb 

kvmK‡`i `ye©jZvi my‡hv‡M BD‡ivcxqiv cÂ`k kZvãxi †kl w`‡K evwY‡R¨i bv‡g Av‡m cZz©MxR, 

Ij›`vR, divwm, Av‡g©bxq I Bs‡iRiv| evwYR¨ I L„óag© cÖPv‡ii mv‡_ mv‡_ ivR¨ ’̄vc‡b 

AcÖ‡K․kj MÖnY K‡ib| 1680 wLªóv‡ã Bs‡iRiv B÷ BwÛqv †Kv¤úvwb MVb K‡ib| 1757 mv‡ji 

23 Ryb cjvwki AvµgKvb‡b Bs‡iR‡`i mv‡_ evsjvi beve wmivR D‡Ï․jvi civR‡qi ci 

evwY‡R¨i gvb`Ð †_‡K kvm‡Ki ivR`‡Ð iƒc jvf K‡i| 1764 mv‡j e·v‡ii hy‡× civR‡qi ci 

m¤ªvU kvn Avjg eva¨ n‡q evsjv, wenvi I Dwol¨vi †`Iqvbx B÷ BwÛqv †Kv¤úvwbi nv‡Z Ac©Y 
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K‡ib (Kwig, 1999 : 270)| d‡j fviZe‡l© gymjgvb kvm‡bi Aemvb N‡U cÿvšÍ‡i Bs‡iR 

kvm‡bi cËb nq| 

Ô`viæj Djyg †`Ie›`Õ gv`ivmv cÖwZôvi gva¨‡g †`Ie‡›`i gbxlxiv jW© †gK‡ji wkÿvbxwZ‡K 

G‡`‡ki Rb¨ Amvi cÖgvY Ki‡Z †P‡q‡Qb| cvwK Í̄vb-fviZ Dcgnv‡`‡ki kZ kZ eQ‡ii 

HwZn¨evnx ag©xq I mvs¯‥…wZK eÜb my`„p Ki‡Z †P‡q‡Qb (Kwig, 1999 : 275)| Zuviv †P‡q‡Qb 

Ggb GK RvwZ MVb Ki‡Z hviv i‡³-e‡Y© wn›`y ’̄vwb| wKš‘ wPšÍv‡PZbv I Av`‡k© Bmjvwg Z_v 

gynv¤§w`| 1866 mv‡ji 30†k †g QvËv gmwR‡`i eviv›`vq GKwU Wvwjg Mv‡Qi wb‡P wkÿK †gvjøv 

gvngy` Zuvi me©cÖ_g QvÎ gvngy`yj nvmvb‡K mvg‡b wb‡q `viæj Djy‡gi me©cÖ_g D‡Øvab K‡ib| 

ZLb †_‡K †`Ie‡›` nhiZ bvbyZzexi M„nxZ cwiKíbv ev¯Íe iƒc cwiMÖn K‡i| †`Ie›` gv`ivmvi 

ïiæi eQ‡i 21 Rb wkÿv_©x fwZ© nq Ges eQ‡ii †kl cÖv‡šÍ 78 R‡b `uvovq| †`Ie›` gv`ivmvq 

µgvMZ wkÿv_©x e„w× cvIqvq QvËv gmwR‡` msKzjvb bv nIqvq 1873 mv‡j gv`ivmv‡K †`Ie›` 

Rv‡g gmwR‡` ’̄vbvšÍwiZ Kiv nq| 1874 mv‡j cvk^©eZ©x Ab¨ gv`ivmv¸‡jv †`Ie‡›`i m‡½ hy³ 

K‡i †`Ie›`‡K †K›`ªxq gv`ivmv wn‡m‡e cÖwZôv K‡i| 

evsjv‡`‡k KIwg gv`ivmv wkÿvi weKvkaviv  

1. eMyov I ivRkvnx‡Z me©cÖ_g gv`ivmv cÖwZôv 

evsjv‡`‡k wnRwi cÖ_g kZ‡KB Bmjv‡gi `vIqvZ †cu․‡QwQj| wKš‘ ZrKvjxb cÖPviKMY wewfbœ 

’̄v‡b mdi K‡i cÖPviKvh© Pvjv‡Zb, ZvB ’̄vqxfv‡e Bj‡g Øxb wkÿv`v‡bi Rb¨ gv`ivmv ’̄vc‡bi 

my‡hvM Kiv hvqwb| AZci Î‡qv`k kZ‡Ki cÖ_g w`‡K kvn ZziKvb knx` (i.) eMyov AÂ‡j Ges 

kvn ZvwKDwÏb Avivex (i.) ivRkvnx †Rjvi gvwnm‡šÍv‡l Bmjvg wkÿv cÖ`v‡bi D‡Ï‡k¨ me©cÖ_g 

gv`ivmv cÖwZôv K‡ib| cieZ©xKv‡j gymwjg exi BLwZqvi DwÏb gynv¤§` eLwZqvi LjwR e½‡`k 

Rq Kivi ci wZwb iv‡R¨i wewfbœ ’̄v‡b †ek wKQz gmwR` I gv`ivmv ’̄vcb K‡ib| 

2. †mvbviMuv‡q D”Pgv‡bi gv`ivmv ’̄vcb 

1278 wLªóv‡ã wewkó gynvwÏm nhiZ kvidzwÏb Avey ZvIqvgv (i.) Z`vbxšÍb e½‡`‡ki ivRavbx 

†mvbviMuv‡q GKwU D”Pgv‡bi gv`ivmv ¯’vcb K‡ib| †mvbviMuvI ZLb GKwU Ab¨Zg Bmjvwg 

Ávb-PP©vi †K‡›`ª cwiYZ nq| mgiK›`, †evLviv cÖf…wZ AÂ‡j †_‡KI A‡bK wkÿv_©x GLv‡b G‡m 

nvw`‡mi wkÿv jvf Ki‡Zv| 

3. gmwR‡` Øxwb wkÿvi mvaviY cÖPjb 

PZz`©k kZ‡Ki †kl w`‡K jÿYveZ©xi myjZvb wmKv›`vi kv‡ni Avg‡j cvÐzqvi weL¨vZ Avw`bv 

gmwR` wbwg©Z nq| ZrKv‡j gmwR`¸‡jvi g‡a¨B Øxwb wkÿvi mvaviY cÖPjb wQj weavq †mLv‡bI 

Øxwb wkÿvi e¨e ’̄v Pvjy wQj e‡j A‡b‡K g‡b K‡ib| cÂ`k kZ‡K ivRv M‡Y‡ki cyÎ h`y nhiZ 

kvn b~i KzZze Dj Avjg (i.)-Gi Avnev‡b Bmjvg MÖnY K‡ib| Bmjvg MÖn‡Yi ci e½‡`‡k 

A‡bK Bmjvwg wkÿv cÖwZôvb wbg©vY K‡ib| D³ kZ‡Ki †klw`‡K myjZvb AvjvDwÏb †nv‡mb 

kvn Bmjvg cÖPv‡ii Rb¨ eû gv`ivmv ’̄vcb K‡ib| (†iRfx, 1992 : 74)| 

4. jv‡LivR m¤úwË ev‡Rqvß I †`Ie›` gv`ivmvi cÖwZôv 

myjZvbMY gv`ivmv cwiPvjbvi Rb¨ jv‡LivR m¤úwË eivÏ K‡i w`‡Zb wKsev mKj e¨qfvi 

wb‡RivB enb Ki‡Zb| 1957 mv‡ji cjvwk hy‡× wmivR D‡Ï․jvi civR‡qi ci bevwe kvm‡bi 
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Aemvb N‡U Ges Bs‡iR kvm‡bi m~ÎcvZ nq| d‡j Bs‡iRiv gymjgvb‡`i Dci bvbv AZ¨vPv‡ii 

cvkvcvwk Zv‡`i wkÿv cÖwZôv‡bi Rb¨ eivÏK…Z jv‡LivR m¤úwËmg~n ev‡Rqvß K‡i| jv‡LivR 

m¤úwËi Avq †_‡K gv`ivmv mg~‡ni e¨q wbe©vn Kiv n‡Zv| d‡j A_©vfv‡e cÖwZôvb¸‡jv ch©vqµ‡g 

eÜ n‡Z _v‡K| Bs‡iRiv Ab¨w`‡K wb‡R‡`i AbyMZ †Kivwb Z_v wb¤œ †kÖwYi Kg©Pvix •Zwii Rb¨ 

1780 mv‡j KjKvZv Avwjqv gv`ivmv ¯’vcb K‡ib| cÖv_wgK ch©v‡q 1790 mvj ch©šÍ cvV¨ 

ZvwjKvq `i‡m wbRvwgqv‡KB AbymiY Kiv n‡qwQj| wKš‘ wKQ zw`b ci Bs‡iR KZ…©cÿ †bmve 

†_‡K nvw`m Zvdmxi‡K ev` †`q| Gfv‡e 1908 mvj ch©šÍ nvw`m Zvdmxiwenxb Øxwb wkÿv Pvjy 

iv‡L| 1908 mv‡j `xN© 118 eQi ci UvB‡Uj †kÖwYi bv‡g cybivq nvw`m Zvdmx‡ii wkÿv Pvjy 

Kiv nq| miKvi cwiPvwjZ GB gv`ivmvi wbqg bxwZ Abyhvqx ZLb e½‡`‡k Av‡iv wKQz miKvwi 

gv`ivmv Pvjy n‡qwQj (BqvnBqv, 1988 : 136-138)| †hgb XvKvi cÖwm× gynwmwbqv gv`ivmv, 

ûMwj gv`ivmv BZ¨vw` ZLbB cÖwZôv jvf K‡iwQj| wKš‘ jv‡LivR m¤úwË ev‡Rqvß Kivi ci 

Gme miKvwi gv`ivmvB ZLb gymjgvb‡`i GKgvÎ Aej¤^b wn‡m‡e Aewkó _v‡K| Zvici 1866 

mv‡j fvi‡Zi DËi cÖ‡`‡k mvnivbcy‡i cÖwZwôZ nq †`Ie›` gv`ivmv| 

5. nvUnvRvix gv`ivmv I Ab¨vb¨ KIwg gv`ivmv cÖwZôv 

evsjv‡`‡k `viæj Djyg †`Ie‡›`i Av`k©, D‡Ïk¨, wbmve I wkÿve¨e¯’vi Abymi‡Y ¯’vwcZ me©cÖ_g 

KIwg gv`ivmv n‡jv gCbyj Bmjvg nvUnvRvix gv`ivmv| PÆMÖv‡gi AšÍM©Z nvUnvRvix _vbvq 

1901 mv‡j D³ gv`ivmvi ’̄vwcZ nq| Zvici †_‡K evsjv‡`‡ki Ab¨vb¨ ’̄v‡bI G cÖwµqvq 

Av‡iv AmsL¨ gv`ivmv ’̄vwcZ nq| 1964 mvj ch©šÍ G‡`‡k cÖvq 443wU KIwg gv`ivmv ’̄vwcZ 

n‡qwQj| Zb¥‡a¨ 51wU wQj `vIiv nvw`m gv`ivmv| †m g‡Z 1920 mv‡j Bmjvwgqv Avivweq¨v 

wRix gv`ivmv, 1925 mv‡j XvKv Bmjvwgqv gv`ivmv I eªv‏þ‏Yevoxq gv`ivmv, 1936 mv‡j 

Avkivdzj Djyg eo KvUiv gv`ivmv XvKv, 1944 mv‡j PÆMÖvg Pvwiqv Kv‡mgyj Djyg gv`ivmv, 

1964 mv‡j Rvwgwiq¨v Kv‡mgyj Djyg gv`ivmv cwUqv, 1948 mv‡j ûmvBb wbqv Avivweqv ivbvwcs 

gv`ivmv wm‡jU, 1949 mv‡j `viæj Djyg Lv‡`gyj Bmjvg MvIqve Wv½v gv`ivmv dwi`cyi, GKB 

mv‡j `viæj Djyg e¸ov gv`ivmv Kzwgjøv, 1950 mv‡j Avhxhyj Djyg eveybMi gv`ivmv PÆMÖvg, 

1950 mv‡j Rv‡gqv †KviAvwbqv jvjevM gv`ivmv XvKv, 1951 mv‡j Avkivdzj Djyg evwbqv 

gv`ivmv †gv‡gbkvnx, 1954 mv‡j `viæj Djyg KvbvBlvU gv`ivmv, 1955 mv‡j Rv‡gqv Gg`vw`qv 

gv`ivmv, wK‡kviMÄ, 1958 mv‡j †nvmvBwbqv `viæj Djyg Djvgv evRvi gv`ivmv †bvqvLvjx, 

1959 mv‡j GRvwhqv `viæj Djyg †ijI‡q †÷kb gv`ivmv h‡kvni, 1960 mv‡j wgdZvûj Djyg 

gv`ivmv †bÎ‡Kvbv I 1962 mv‡j `viæm mvjvg †mvnvMx gqgbwmsn gv`ivmv cÖwZôv jvf 

we‡klfv‡e D‡jøL‡hvM¨| AZGe 1964 mv‡ji c‡i H msL¨v DË‡ivËi eû¸‡Y e„w× jvf K‡i 

(wejøvn, 2016 : 197)| eZ©gv‡b KvIwg gv`ivmvi msL¨v 13,710 wU Zb¥‡a¨ 9108wU cyiæl 

gv`ivmv Ges 4602 wU gwnjv gv`ivmv| wewfbœ ch©v‡q 2018 mv‡j KIwg gv`ivmvi cixÿv_©x wQj 

1,61,631 Rb (wejøvn, 2018 : 201)| 

†edvKzj gv`vwim wkÿv †evW© cÖwZôv 

1947 mv‡j fviZ wefw³i ci m‡PZb mKj Avwjg GKwU †evW© MV‡bi cÖ‡qvRbxZv Abyfe K‡ib 

Ges Zv ev¯Íevq‡bi Rb¨ †PóvI Ae¨vnZ _v‡K| wKš‘ bvbv Kvi‡Y D³ cwiKíbv ev Í̄evwqZ n‡Z 

wej¤^ nq| Zvici 1976 mv‡j AbywôZ ¯̂`jxq Avwjg‡`i RvZxq m‡¤§j‡b GB gnvb D‡`¨vM‡K 
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mdj Kivi cyb:msKí e¨³ Kiv nq| ZLb GKwU AvnevqK KwgwU MVbc~e©K cÖ‡Póv‡K †Rvi`vi 

Kiv nq| Ae‡k‡l 1978 mv‡ji 23 GwcÖj Zvwi‡L XvKvi kv‡h Í̄v Lvb n‡j AbywôZ wZbw`be¨vcx 

GK HwZnvwmK RvZxq wkÿv gnvm‡¤§j‡b †edvKzj gv`vwim wkÿv †evW© MV‡bi wm×všÍ M„wnZ nq 

(BqvnBqv, 1988 : 139) | d‡j cÖwZwôZ nq evsjv‡`‡ki RvZxq KIwg gv`ivmv wkÿv †evW© 

Ô†edvKzj gv`vwim Avj Avivweq¨vÕ| eZ©gv‡b cÖvq mKj †Rjvq †edvK cÖwZôv jv‡f mÿg n‡q‡Q| 

†edvKzj gv`vwi‡mi A ’̄vqx `dZi Rv‡gqv Avivweqv feb, dwi`vev` †_‡K 1978 mv‡j cÖKvwkZ 

MVbZ‡š¿ D³ †edv‡Ki jÿ¨ I D‡Ïk¨ m¤ú‡K© ejv n‡q‡Q| 

1. evsjv‡`‡ki cÖPwjZ KIwg gv`ivmvmg~n‡K GKwU HK¨m~‡Î MÖw_Z Kiv| 

2. Øxb Bmjv‡gi wndvhZ, Zvjxg, ZvejxM Ijv‡q KvwjgvZzjøvni wbwg‡Ë cvi¯úwiK mvnvh¨ 

mnvbyf~wZi Øviv m¤úªmviY Kiv| 

3. KIwg gv`ivmvmg~n‡K eZ©gvb hy‡Mi me©cÖKvi wdZbv-dvmv`‡`i nvZ †_‡K iÿv Kiv| 

4. mswkøó KIwg gv`ivmmg~n ZvÕjxg I Zvivweqh¨v‡Zi gvb DbœZ Kiv| 

5. my‡hvM¨ gy`vwim MV‡bi Rb¨ cÖ‡qvRbxq cÖwkÿY cÖ`vb Ges D”Pwkÿv jv‡fi Rb¨ we‡`‡k 

†cÖi‡Yi e¨e ’̄v Kiv| 

6. gymwjg we‡k¦i Acivci Øxwb wkÿv cÖwZôv‡bi m‡½ Nwbô †hvMv‡hvM I m¤úK© ’̄vcb Kiv| 

7. KIwg gv`ivmvmg~‡ni Avw_©K gvb Dbœq‡bi Dchy³ cš’v D™¢veb I m¤¢ve¨ mKj cÖKvi e¨e ’̄v 

MÖnY Kiv| 

8. gvb DbœqbK‡í †edv‡Ki ZË¡veav‡b wewfbœ Í̄‡ii †Kw›`ªq cixÿv MÖnY Kiv| 

9. Aviwe fvlv, ivóªxq I gvZ…fvlv evsjvi cÖwZ Dchy³ ¸iæZ¡ Av‡ivc Kiv Ges Zrwbwg‡Ë 

D‡`¨vM MÖnY Kiv (Avjx, 1983 : 245)| 

KIwg dv‡iM‡`i mgv‡R Ae`vb  

gymjgvbiv wPiw`bB we`¨vwkÿv I ÁvbvR©‡bi cÖwZ Amxg ¸iæZ¡ w`‡q G‡m‡Q| KviY c„w_exi hZ 

ag©, `k©b I mf¨Zv G‡m‡Q, Zvi g‡a¨ BmjvgB me‡P‡q †ewk ÁvbPP©vi cÖwZ mwe‡kl ¸iæZ¡‡ivc 

K‡i‡Q| hZB e¨qeûj I Kómva¨ †nvK bv †Kb, cÖ‡qvR‡b †`k †_‡K †`kvšÍ‡i wM‡qI ÁvbvR©b 

Ki‡Z n‡e GUv Bmjv‡gi my¯úó wb‡`©k| ZvivB GKmgq Áv‡bi gkvj R¡vwj‡q Zgmv”Qbœ 

BD‡ivc‡K wkÿv`xÿv I Áv‡bi RM‡Zi m‡½ cwiwPZ K‡i‡Q| fviZe‡l© gymwjg kvmK‡`i 

kvmbvg‡j wkÿve¨e ’̄v I ag© IZ‡cÖvZfv‡e RwoZ wQj| 1866 mv‡j fvi‡Zi †`Ie‡›` cÖwZwôZ 

`viæj Djyg †`Ie‡›`i KvwiKzjvg Abyhvqx ag©xq wkÿv‡K‡›`ªi bvg KIwg gv`ivmv| 

1. KIwg gv`ivmv †KviAvb-nvw`m I Bmjvwg Rxeb†ev‡ai m‡½ Avcvgi gymjgvb‡`i Rxe‡bi 

m‡½ ms‡hvM ’̄vcb K‡i‡Q| 

2. kni †_‡K MÖv‡g cÖwZwU gmwR‡` Bgvg, gyqvw¾b I LwZ‡ei e¨e ’̄v K‡i KIwg gv`ivmv| 

3. gymjgvb‡`i †h †Kv‡bv ag©xq cÖ‡kœi mgvavb Ges cwiewZ©Z `ywbqvi wbZ¨ bZzb hyM-wRÁvmvi 

gxgvsmvi Rb¨ d‡Zvqv †evW© I d‡Zvqv wefvM Pvjy K‡i‡Q KIwg gv`ivmv| 

4. Aeÿq, AMÖvmb I Acms¯‥…wZi †Qve‡j weaŸ Í̄ mgvR ms‡kva‡bi j‡ÿ¨ Ava¨vwZ¥K 

c`wb‡`©kK, mywd-mvaK I ag©xq e³v •Zwi K‡i KIwg gv`ivmv| 

5. Zvdwmi, wdKvn, AvwK`v, Avgjmn gymjgvb‡`i wbZ¨ cÖ‡qvRbxq wel‡q ch©vß cwigvY eB 

gvZ…fvlvq iPbv I Abyev` K‡i‡Q KIwg gv`ivmvi Av‡jgiv| G‡Z GKw`‡K †hgb evsjv 
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fvlv mg„× n‡q‡Q, Ab¨w`‡K gymwjg-Agymwjg wbwe©‡k‡l mevB Bmjvg‡K Rvbvi my‡hvM 

†c‡q‡Q| 

6. mv¤ªvR¨ev`x Ackw³i †`kwe‡ivax loh‡š¿i weiæ‡× AZš¿ cÖnix wn‡m‡e KvR K‡i hv‡”Q 

KIwg gv`ivmv| ZvB wLªóvb wgkbvwi I GbwRI‡`i AcZrciZv m¤ú‡K© mevB‡K mRvM K‡i 

Zzj‡Q Gme gv`ivmvi Av‡jgiv| 

7. Acivagy³ gvbeZvi evm‡hvM¨ GKwU my›`i c„w_ex Dcnvi †`Iqvi eª‡Z wbijmfv‡e KvR 

K‡i hv‡”Q KIwg gv`ivmv| KIwg gv`ivmv †_‡K hviv †ei nq, Zviv †MvUv c„w_exi g‡a¨ 

me‡P‡q Kg Aciva K‡i _v‡K| KIwg gv`ivmv †Kej ag©xq we`¨vcxVB bq, Av`k© bvMwiK 

Movi †K›`ª| 

8. gymjgvb‡`i AvwK`v wek¦vm we‡ivax †h‡Kv‡bv AvBb, D‡`¨vM I loh‡š¿i weiæ‡× KIwg 

gv`ivmv QvÎ-wkÿK m‡e©v”P †Póv K‡i _v‡K| gvby‡li ag© cvj‡bi AwaKvi Av`v‡q AweiZ 

msMÖvg K‡i hv‡”Q KIwg gv`ivmv (Beªvwngx, 1991 : 34)| 

cvV¨m~wPi cÖavb w`K n‡jv, G‡Z ag©xq I †j․wKK Dfq wel‡qi Ávb-weÁvb AšÍf©y³ wQj| 

†mLv‡b ag©ZË¡, hyw³we`¨v, g‡bv`k©b, BwZnvm, MwYZ, †R¨vwZwe©`¨v, e¨vKiY, nvw`m, Bmjvwg 

AvBb, Zvdwmi BZ¨vw` wQj D‡jøL‡hvM¨ (kixd, 2019 : 169)| †m mgq cvV¨m~wP ej‡Z ïay 

`i‡m wbRvwg wQj| GB `i‡m wbRvwg cvV¨m~wPi •ewkó¨ n‡jv, me wel‡qi mnRZg MÖš’ †_‡K ïiæ 

K‡i µ‡g KwVb I e¨vcKZi MÖš’ ZvwjKvfy³ wQj| G‡Z QvÎiv †m wel‡q cvwÐZ¨ AR©‡b m¶g 

n‡Zv| cÖ_g w`‡K `i‡m wbRvwgi wk¶vi gva¨g wQj miKvwi fvlv dviwm| Avi D”Pwk¶vq Aviwe 

fvlvi e¨vcK PP©v n‡Zv | 

KIwg gv`ivmvi wm‡jev‡mi we‡klZ¡ 

KIwg gv`ivmvi wkÿve¨e ’̄v Avjøvn cÖ`Ë| G wkÿve¨e ’̄vi †g․wjK cvV¨m~wP n‡jv †KviAvb 

†ZjvIqvZ, †KviAvb I mybœvni wewaweav‡bi wkÿv I gvby‡li PwiÎ ïw×| G wkÿve¨e ’̄vi †g․wjK 

jÿ¨ I D‡Ïk¨ n‡jv, †KviAvb I mybœvni wkÿv AR©b K‡i ev¯Íe Rxe‡b Zv cÖ‡qv‡Mi gva¨‡g 

Avjøvn Zvqvjvi mš‘wó AR©b K‡i ev¯Íe Rxe‡b Zv cÖ‡qv‡Mi gva¨‡g Avjøvni Zvqvjvi mš‘wó AR©b 

KiZt `ybqv AvwLiv‡Zi mdjZv jvf Kiv (Bmjvg I  ingvb, 2003 : 123)| 

ZvB G wkÿv AR©b K‡i bwei Av`‡k© D¾xweZ `xwÿZ n‡q KIwg wkÿv_©xiv nb f`ª-bg&ª I 

gvbweK ¸Yvewji AwaKvix| 

†gvjøv †bRvgyÏxb mvnvwe (in.) cÖewZ©Z `i‡m †bRvwg wm‡jev‡mi we‡klZ¡ wb¤œiƒc: 

GK.  wZwb GB wm‡jevm cÖYq‡b msw¶ßKiY bxwZi cÖwZ mRvM „̀wó iv‡Lb| 

`yB.   cÖwZwU wel‡qi Rb¨ GKvwaK wKZve wbe©vPb K‡ib| 

wZb.  wKQy wKQy wel‡q wbw`©ó wKZv‡ei evQvBK„Z Ask wm‡jevmfy³ K‡ib| 

Pvi.  wk¶v_©xiv †hb Aa¨qbKv‡j Mfxifv‡e wPšÍv-M‡elYv Kivi cÖwk¶Y cvq, †m Rb¨ cÖwZwU 

wel‡qi GKwU K‡i RwUj wKZve wm‡jev‡mi AšÍf©y³ K‡ib| 

cuvP. wk¶v_©xiv †hb cÖwZwU wel‡qi welqe ‘̄ mn‡RB AvqË Ki‡Z m¶g nq, †mB `„wó‡KvY †_‡K 

cÖwZwU wel‡qi GKwU K‡i mnR‡eva¨ wKZveI wm‡jev‡m AšÍf©y³ K‡ib| 

Qq.  wk¶v_©x‡`i wPšÍvi fvimvg¨ †hb wVK _v‡K Ges †Kv‡bv GKwU g‡Zi w`‡K †hb AÜfv‡e Syu‡K 

bv c‡o, †m Rb¨ `k©bkv¯¿‡KI wm‡jev‡mi AšÍf©y³ Kiv nq| 
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mvZ. wm‡jevm Ggbfv‡e mvRv‡bv nq, hv‡Z GKRb wk¶v_©x GB cvV¨µg mgvß K‡i Ab¨ 

wKZvevw` hZ KwVbB †nvK †Kb, Zv †hb eyS‡Z m¶g nq| 

AvU. cvV¨µ‡g me Øxwb welq AšÍf©y³ Kiv nq, hv‡Z ga¨g ai‡bi †gavm¤úbœ wk¶v_©xivI †lv‡jv-

m‡Z‡iv eQi eq‡m wk¶v mgvß Ki‡Z cv‡i| 

bq. Ggb me wKZv‡ei mgš^q NUv‡bv n‡q‡Q, hv‡Z Avcb c‡¶i mg_©‡bi g‡bvfv‡ei †P‡q 

wPšÍvkw³ cÖLi nq| 

`k. GB cvV¨µg Ggbfv‡e mvRv‡bv nq, hv‡Z K‡i gyZvKvwÏwgb (cÖvPxb) Av‡jg‡`i mv‡_ 

eZ©gvbKv‡ji Av‡jg‡`i wPšÍv I M‡elYvi ms‡hvM wew”Qbœ n‡q hvq (Bmjvgx wek¦‡Kvl, 

1985 : 119)| 

KIwg gv`ivmvi ïay Bmjvwg wkÿvi weï× PP©vi g‡a¨ mxgve× bq; eis gymwjg D¤§vn Rxeb avivi 

mvgwMÖK w`K Z_v cvwievwiK, mvgvwRK, A_©‣bwZK I mvs¯‥…wZK †ÿÎmg~‡n KIwg gv`ivmv Ges 

KIwg Av‡jg‡`i Ae`vb Acwimxg| KIwg gv`ivmvi Djvgv‡q †Kivg †KviAvb I mybœvni weï× 

wkÿv‡K wjLwb kw³ I evK kw³i gva¨‡g mgv‡Ri me© Í̄‡ii gvby‡li Kv‡Q †cu․‡Q w`‡q‡Qb| 

Bmjvwg ms¯‥…wZi fveavivq M‡o D‡VwQj GLvbKvi gvby‡li Rxeb| 

KIwg gv`ivmvi mb‡`i HwZnvwmK ¯̂xK…wZ 

evsjv‡`k wk¶v Z_¨ I cwimsL¨vb ey¨‡ivi (e¨vb‡eBm) 2015 mv‡ji wnmve Abyhvqx, mviv †`‡k 

13 nvRvi 902wU KIwg gv`ivmvq cÖvq 14 jvL wk¶v_©x i‡q‡Q| †m mgq KIwg wk¶v‡K ¯̂xK…wZ 

†`Iqvi e¨vcv‡i miKvi bxwZMZ wm×všÍ †bq| 2013 mv‡j KIwg mb‡`i ¯̂xK…wZ ev¯Íevq‡b 

Avjøvgv Avng` kwd †bZ„‡Z¡ Kwgkb MVb K‡i miKvi| 

13 AvM÷ 2018 (†mvgevi) KIwg mb‡`i ¯̂xK…wZ AvB‡bi Lmov gwš¿mfvq Aby‡gvw`Z nq| 19 

†m‡Þ¤î 2018 (eyaevi) G msµvšÍ ÔAvj-nvBqvZyj DjBqv wjj RvwgqvwZj KIwgqv evsjv‡`kÕ-

Gi Aaxb KIwg gv`ivmv¸‡jvi `vIiv‡q nvw`‡mi (ZvKwgj) mb`‡K gv÷vm© wWwMÖ (BmjvwgK 

÷vwWR I Aviwe) mggvb cÖ`vb wej 2018 RvZxq msm‡` cvm nq| 8 A‡±vei 2018 (†mvgevi) 

gnvgvb¨ ivóªcwZ †gv. Ave`yj nvwg` KIwg mb‡`i ¯^xK…wZ AvB‡b ¯̂v¶i Kivi gva¨‡g AvBbwU 

P~ovšÍ Aby‡gv`b jvf K‡i| 

KIwg mb‡`i ¯̂xK…wZi djvdj 

1. Av`gïgvwi‡Z Zv‡`i wkw¶Z wn‡m‡e MYbv Kiv n‡e| 

2. hviv we‡`k †_‡K Abvm© K‡i Av‡m, Zviv `vIiv‡q nvw`m w`‡q gv÷vm© Kivi myweav cv‡e| 

3. we‡`‡k †jLvcov I PvKwii †¶‡Î Zv‡`i g~j¨vqb n‡e| 

4. Avwjqv gv`ivmvq dvwRj †kl K‡i `vIiv‡q nvw`m (gv÷vm©) Ki‡Z cvi‡e| 

5. LwZe, Bgvg, gyqvw¾b I weev‡ni KvwR wb‡qv‡Mi miKvwi c‡` Av‡e`b Ki‡Z cvi‡e| 

6. BmjvwgK dvD‡Ûk‡bi wewfbœ c‡` Av‡e`b Ki‡Z cvi‡e| 

7. †emiKvwi wewfbœ cÖwZôv‡b Awdmvi c‡` Av‡e`b Ki‡Z cvi‡e| 

8. wewfbœ Bmjvgx e¨vs‡K ÔgyivwKeÕ c‡` Av‡e`b Ki‡Z cvi‡e| 

9. wewfbœ ¯‥yj-K‡j‡Ri ag©xq wk¶K n‡Z cvi‡e| 

10. wewfbœ DbœZ gv‡bi †nv‡U‡j Aviwe †_‡K Abyev‡`i c‡` Av‡e`b Ki‡Z cvi‡e| 
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11. wbeÜ‡b AbygwZ cÖ`v‡bi k‡Z© Avwjqv gv`ivmv I K‡j‡R Bmjvwg wel‡qi cÖfvlK n‡Z 

cvi‡e|  

12. Be‡Z`vqx, cÖvBgvwi Ges nvB ¯‥y‡ji wk¶K n‡Z cvi‡e| 

13. †mbvevwnbx, †b․evwnbx I wegvbevwnbxi ag©xq wk¶K n‡Z cvi‡e| 

14. Wvej gv÷vm©, Ggwdj I W±‡iU wWwMÖ AR©‡bi my‡hvM n‡e, hw` †¯úkvj weÁwß ev we‡ePbv 

Kiv nq|  

Dcmsnvi 

†`‡ki GKwU e„nËi Rb‡Mvôx‡K ev¯ÍegyLx, Kg©evÜe, hy‡Mvc‡hvMx wkÿv †_‡K ewÂZ †i‡L GKwU 

†`‡ki †UKmB I djcÖmy Dbœqb m¤¢e bq| eZ©gv‡b †`‡ki cÖwZwU KIwg ‡ev‡W© wfbœ wfbœ c×wZ‡Z 

wkÿv KvwiKzjvg cwiPvjbv K‡i Avm‡Q| wm‡jevm ¯̂Zš¿ •ewkó¨ †i‡LI †g․wjK wKQz wel‡q 

GKgyLx c×wZ‡Z †`‡ki me wkÿv e¨e ’̄v cwiPvwjZ nIqv mg‡qi `vex| RvwZ I wbR ag©‡K 

iÿvi Rb¨B KIwg wkÿvi AvaywbKvqb `iKvi| gv`ivmv¸‡jv‡K miKv‡ii wbqš¿‡Y G‡b Gi 

cvV¨aviv wbav©iY, wkÿvi ¸YMZ gvb I wkÿv_x©‡`i Rxeb Nwbó wkÿvi mv‡_ m¤ú„³KiY Kiv n‡j 

nq‡Zv GK mgq KIwg gv`ivmv¸‡jv Ny‡i `vuov‡e| †R‡M DV‡e Gi mbvZb avivi wkÿv_x©iv| 

RvZxq I KvwiMwi wkÿvi mgš^‡q KIwg wm‡jevm cªbqY Ki‡j Zviv  †`k I we‡`‡k I Ae`vb 

ivL‡Z cvi‡e | KIwg gv`ivmvi wkÿv wm‡jevm cÖvPxb wkÿvi avivi AbyMvgx| KIwg wkÿvi 

mgqKvj 16 eQi| 16 eQ‡ii wkÿvq cov‡bv nq †KviAvb-nvw`‡mi cvkvcvwk Aviwe, dvwm© 

fvlv| Bmjvwg AvBb, Z~jbvg~jK ag©ZË¡, cÖvPxb MÖxK ZK©we`¨v, `k©b BZ¨vw`| Z‡e w`‡b w`‡b 

KIwg gv`ivmv A‡bK cwieZ©b n‡q‡Q| eZ©gv‡b KIwg gv`ivmvq Bs‡iwR I MwY‡Zi g‡Zv 

welq¸‡jv cov‡bv nq| KIwg gv`ivmv QvÎ‡`i †KviAvb-nvw`‡mi Av‡jv‡K mvwe©K Ávb `vb Kiv 

nq| AwaK †fvMwejv‡m wbiærmvnx Ges ¯̂í DcvR©‡b mš‘ó †_‡K Rxeb hvc‡b Af¨ Í̄ K‡i M‡o 

†Zvjv nq| GB wkÿve¨e¯’vq `ywbqvi Kó, mei, †kvKi, AvZœxqZvi MVb, b¨vq-civqYZv, 

DbœZ‡eva, DËg Pwi‡Îi welq¸‡jv wkÿv †`qv n‡q _v‡K| KIwg wkÿvi DbœwZi j‡ÿ¨ miKvwi I 

†emiKvwi bvbvgyLx c`‡ÿc MÖn‡Yi GLbB mwVK mgq| ZvQvov mswkøó me gn‡ji m‡PZbZv e„w× 

Ges GKwU mywe‡ewPZ gZvgZB BmjvwgK G wkÿve¨e¯’v‡K Av‡iv Dc‡i Zz‡j Avb‡Z cv‡i Ges 

g~j avivi wkÿvi m‡½ mgš^‡qi gva‡g M‡o Zzj‡Z cv‡i wkÿvi DbœZ fwel¨r| 

MÖš’cwÄ 

Ave ỳm mvËvi (2004)| evsjv‡`‡k gv`ivmv wkÿv I mgvR Rxe‡b Zvi cÖfve| XvKv: BmjvwgK dvD‡Ûkb 
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mvËvi, †gv: Ave ỳm (2004)| evsjv‡`‡k gv`ivmv wkÿv I mgvR Rxe‡b Zvi cÖfve| XvKv: BmjvwgK dvD‡Ûkb 

evsjv‡`k| 

kvgmyj nK, G †R Gg (2002)| gv`ivmv wkÿv| PÆMÖvg: evsjv‡`k †Kv-Acv‡iwUf eyK †mvmvBwU wj.| 

nvmvb †gvnv¤§` (2004)| evsjv‡`‡ki gv`ivmv wkÿv| XvKv: MÖš’‡gjv| 

Ali & A K M Ayub (1983). History of the Traditional Islamic Education in Bangladesh. Dhaka: 

Islamic Foundation of Bangladesh . 

The Encyclopedia of Islam (1995), vol. v,  New edition . 

 



The journal of New Govt. Degree College                                                ISSN 3006-3442 

Vol. 1, Issue-2, PP- 95-110 
 

 

 

evsjv‡`‡k bvixi ivR‰bwZK AskMÖn‡Yi aib: ivRkvnx gnvbMi †Kw› ª̀K 

GKwU mgxÿv  

†mvwbqv myjZvbv
1 

 

Abstract: The present study is an investigation on women’s participation 

in different types of political participations in the context of Bangladesh. 

The study based on qualitative data, those are collected from local male 

and female participants using stratified sampling technique. Participants 

were asked to answer how they feel interested about women to participate 

in different types of political actions. Most of the respondants express 

negative opinion on it both men and women. Findings of this study show 

that, in the current era of women empowerment majority people are against 

on women political participation. Female members in the family are mostly 

controlled by the male head of the family. Outcomes of this study identify 

the real scenario of local areas of the country that may contributes on 

policy implications for more betterment of political participation for 

women. 

f‚wgKv  

mgvRKvVv‡gv‡Z bvixi ivR‣bwZK AskMÖn‡Yi my`xN© BwZnvm _vKvi †cÖÿvc‡U evsjv‡`‡ki bvixi 

ivR‣bwZK AskMÖn‡Yi wPÎ m‡šÍvlRbK nIqv GKwU Kvw•ÿZ Í̄i| MYcÖRvZš¿x evsjv‡`‡ki 

msweav‡b 10, 19, 20, 27 28(1), 28(3), 28(4), 29(1) Ges 29(2) bs Aby‡”Q‡` cyiæ‡li 

cvkvcvwk bvixi mKj †ÿ‡Î mgAwaKv‡ii K_v D‡jøL Kiv n‡q‡Q (msweavb, 2016)| GQvov 

†UKmB Dbœqb Afxó (5)- GI bvixi ÿgZvqb I mgvbvwaKvi wbwð‡Zi welqwUI D‡jøwLZ n‡q‡Q 

(†UKmB Dbœqb Afxó, jÿgvÎv I m~PKmg~n, 2017)| ivR‣bwZK AskMÖnY bvixi ÿgZvqb I 

mgvbvwaKvi wbwðZKi‡Yi Ab¨Zg cÖv_wgK GKwU Í̄i e‡j we‡ewPZ| †`‡ki ivR‣bwZK Dbœq‡bi 

¯̂v‡_© bvixi m‡PZb ivR‣bwZK AskMÖnY GKwU cÖZ¨vwkZ ch©vq| wKšÍy jÿYxq, cwievi †_‡K ivóª 

cÖvq mKj Í̄‡iB bvixi Ae¯’vb Aa Í̄b I Amg (cvifxb, 2014)| ivR‣bwZK AskMÖn‡Yi 

†ÿ‡ÎI bvixi GB AmgZv jÿYxq (†nv‡mb, 2005)| evsjv‡`‡ki msweavb, †UKmB Dbœqb 

Afxó I Ab¨vb¨ mKj bxwZgvjvq bvixi ivR‣bwZK AskMÖnY m¤ú‡K© mgvbvwaKvi D‡jøL _vKvi 

c‡iI ev¯Íe‡¶‡Î G‡`‡ki bvixiv GL‡bv G‡ÿ‡Î A‡bKvs‡kB wcwQ‡q i‡q‡Qb| †Kej msiwÿZ 

Avm‡bi msL¨v e„w× Ges wbe©vP‡b †KvUv c×wZ BZ¨vw` MwÛi g‡a¨B †hb bvixi AskMÖnY I 

                                        
1
 †mvwbqv myjZvbv, wcGBP.wW M‡elK, Bbw÷wUDU Ae evsjv‡`k ÷vwWR, ivRkvnx wek¦we`¨vjq| 
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Ae¯’vb (gwnDwÏb, 2002)| G‡`‡ki  ¯̂vaxbZvhy× Ges hy‡×vËi wewfbœ Av‡›`vjb, msMÖv‡g 

bvix‡`i i‡q‡Q †M․i‡ev¾¡j Aa¨vq| ¯̂vaxbZvi myeY©©RqšÍx D &̀hvwcZ nIqvi ci eZ©gv‡b bvixi 

ivR‣bwZK AskMÖn‡Yi †ÿ‡Î mvaviY RbM‡Yi `„wófw½ Kx? ivR‣bwZK AskMÖn‡Yi †ÿ‡Î †Kvb& 

aib‡K Zviv mg_©b K‡i Ges ivR‣bwZK m‡PZbZvi gvÎv KZUzKz †m m¤ú‡K© my¯úó aviYv 

Abycw ’̄Z| weavq D³ welq¸‡jvi Dci ¯úó aviYv jv‡fi Rb¨B Mfxi AbymÜv‡bi cÖ‡qvRb| 

Avi GB AbymÜvb m¤¢e n‡j bvixi Dbœqb msµvšÍ wm×všÍmg~n MÖnY Kiv mnR n‡e e‡j Avgvi 

wekv̂m|  

M‡elYvi D‡Ïk¨ 

bvixi ivR‣bwZK AskMÖn‡Yi aibmg~n ch©v‡jvPbv KivB GB M‡elYvi g~j D‡Ïk¨| 

M‡elYvi †hŠw³KZv  

evsjv‡`‡ki g‡Zv GKwU Dbœqbkxj iv‡óª bvix cÖavbgš¿x, w¯úKvi, gš¿x I msm` m`m¨ _vKv m‡Ë¡I 

bvixiv Zv‡`i mvgvwRK, ivR‣bwZK I A_©‣bwZK Rxe‡b Zzjbvg~jKfv‡e wcwQ‡q i‡q‡Q e‡j 

cÖZxqgvb nq (miKvi, 2019)| hv Zv‡`i ivR‣bwZK ÿgZvqb cÖwµqv‡K cÖfvweZ Ki‡Q| †`‡ki 

†gvU RbmsL¨vi cÖvq A‡a©K n‡”Q bvix Rb‡Mvôx, hviv GKBmv‡_ †`‡ki gvbem¤ú‡`iI GKwU eo 

Ask| e…nr GB As‡ki ivR‣bwZK AskM«n‡Yi aib I †mBmv‡_ Zv‡`i GB AskMÖn‡Yi aib 

m¤ú‡K© cyiæ‡li Kx Ae¯’vb i‡q‡Q, Zvi ev¯ÍeAe ’̄v m¤ú‡K© cÖZ¨¶ Ávb bv _vK‡j bvixi Dbœqb 

msµvšÍ †h‡Kv‡bv bxwZ ev wm×všÍMÖnY I Zvi c~Y© ev¯Íevqb m¤¢e bq| ZvQvov G‡`‡ki bvix 

AwaKvi, bvix Av‡›`vjb, bvixi ivR‣bwZK m‡PZbZv, bvixi ivR‣bwZK AskMÖnY, ÿgZvqb, 

BZ¨vw` welq wb‡q BZtc~‡e© M‡elYvKg© m¤úvw`Z n‡jI eZ©gvb wel‡qi Dci M‡elYvKg© 

m¤úvw`Z nqwb Avgvi wekv̂m| ZvB eZ©gvb mg‡q bvixi ivR‣bwZK AskMÖn‡Yi aibmg~n 

ch©v‡jvPbv Kivi cÖ‡qvRbxqZv i‡q‡Q| †m‡ÿ‡Î Av‡jvP¨ M‡elYvKg©wUi Dc‡hvwMZv I †h․w³KZv 

i‡q‡Q|   

M‡elYv c×wZ   

eZ©gvb M‡elYvKg©wU g~jZ ¸YMZ (Qualitative) M‡elYv| GB M‡elYvK‡g© Z_¨ msMÖ‡ni 

D‡Ï‡k¨ `y'wU Drm, h_v-cÖv_wgK I mnvqK Drm e¨envi Kiv n‡q‡Q| cÖv_wgK Drm wn‡m‡e 

M‡elYvi R‡b¨ wbe©vwPZ GjvKv Z_v ivRkvnx gnvbM‡ii wewfbœ IqvW© I gnvbMi msjMœ †c․i 

GjvKv KvUvLvjxi cÖvßeq®‥ bvix-cyiæl‡K bgybv wn‡m‡e wbe©vPb Kiv n‡q‡Q| M‡elYvwU‡Z •`ePqb 

bgybvqb cÖwµqvq †gvU 160 Rb bvix-cyiæl wbe©vPb Kiv n‡q‡Q, †hLv‡b gnvbMi n‡Z 50 Rb 

bvix Ges 50 Rb cyiæl Ges †c․i GjvKv n‡Z 30 Rb bvix I 30 Rb wbe©vwPZ cyiæ‡li wbKU 

n‡Z mv¶vrKv‡ii gva¨‡g Z_¨ msMÖn Kiv n‡q‡Q| mv¶vrKv‡ii R‡b¨ cÖYxZ cÖkœc‡Î msMwVZ 

cÖ‡kœi cvkvcvwk wKQy Db¥y³ cÖkœ mshy³ Kiv nq hv‡Z K‡i DËi`vZv mvaviY bvix-cyiæl 

¯̂vaxbfv‡e gZvgZ e¨³ Ki‡Z cv‡ib| GQvov mnvqK Drm wn‡m‡e M‡elYvi mv‡_ mswkøó wewfbœ 

ai‡bi MÖš’ †hgb-M‡elYv cÖwZ‡e`b, cÖeÜ, wbeÜ, cÖKvwkZ Awfm›`f©, miKvwi I †emiKvwi 

wewfbœ bxwZgvjv I wi‡cvU©, AbjvBb Rvb©vj, •`wbKcwÎKv, mvßvwnK cwÎKv, mvgwqKx cwÎKv 

BZ¨vw`I e¨envi Kiv n‡q‡Q| 
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cÖZ¨qMZ aviYv 

ivR‰bwZK AskMÖnY 

RbM‡Yi ivR‣bwZK AskMÖnY Qvov MYZvwš¿K e¨e ’̄v wU‡K _vK‡Z cv‡i bv| g~jZ ivR‣bwZK 

Kg©Kv‡Ði mv‡_ e¨w³i mshy³ nIqv‡KB ivR‣bwZK AskMÖnY e‡j| †Kv‡bv ivR‣bwZK `‡ji Ask 

bv n‡qI †`‡ki ivRbxwZ‡Z cÖfve †dj‡Z bvMwi‡Ki mÿgZv‡KI ivR‣bwZK AskMÖnY ejv n‡q 

_v‡K| ivR‣bwZK AskMÖnY‡K cÖavbZ `y'fv‡M fvM Kiv n‡q _v‡K (Smith & Macaulay, 

1980)| cÖ_gZ, cÖvwZôvwbK (Conventional), wØZxqZ AcÖvwZôvwbK (Unconventional)| 

cÖvwZôvwbK ivR‣bwZK AskMÖnY, †hgb †fvU`vb, wbe©vP‡b cÖv_©x nIqv, ivR‣bwZK Av‡jvPbv, 

ivR‣bwZK cÖPvibv, mfv-mgv‡e‡k †hvM`vb, †Mvôxe× nIqv, ivR‣bwZK `‡ji m`m¨ nIqv 

BZ¨vw`| AcÖvwZôvwbK ivR‣bwZK AskMÖnY †hgb we‡ÿvf, Amn‡hvwMZv, ag©NU, `v½v, nvgjv 

BZ¨vw`| ivR‣bwZK AskMÖnY mwµq, c‡ivÿ I D‡Ïk¨g~jK GB wZbfv‡MI wef³ (Milbrath, 

1965)| mwµq AskMÖnY g~jZ e¨w³i mivmwi A_©vr cÖZ¨ÿfv‡e ivR‣bwZK Kg©Kv‡Ð AskMÖnY| 

Acic‡ÿ, c‡ivÿ ivR‣bwZK AskMÖnY mivmwi e¨w³i ivR‣bwZK Kg©Kv‡Ð AskMÖnY bq| Avi 

D‡Ïk¨g~jK AskMÖnY n‡jv ivR‣bwZK D‡Ïk¨ mva‡bi Rb¨ e¨w³i ivR‣bwZK Kg©KvÐ|  

bvixi ivR‰bwZK AskMÖnY 

DwjøwLZ Kg©Kv‡Ð bvixi AskMÖnYB n‡”Q bvixi ivR‣bwZK AskMÖnY| eZ©gvb M‡elYvq mgv‡Ri 

mvwe©K Dbœq‡bi ¯̂v‡_© ivR‣bwZK Kg©Kv‡Ð bvixi AskMÖnY ev cÖwZwbwaZ¡ Kiv‡K wb‡`©k K‡i,  

†hgb- iv‡óªi wewfbœ Í̄‡i wm×všÍMÖnY cÖwµqvq bvix-cyiæ‡li mgZvwfwËK AskMÖnY DbœZZi 

kvmbe¨e ’̄vi wbðqZv `vb KiZ; kvmbe¨e ’̄vq GKwU fvimvg¨c~Y© Ae¯’vi m„wó nq| ivR‣bwZK 

Kg©Kv‡Ð bvixi AskMÖnY †hgb MYZš¿‡K weRqx K‡i †Zgwb MYZ‡š¿i c_‡K `xN©¯’vqx I kw³kvjx 

K‡i| MYZš¿, mgZv I bvMwiK AwaKvi wbwðZKi‡Yi †cÖÿvc‡U bvixi ivR‣bwZK AskMÖnY 

mg‡qi `vwe| †`‡ki Rbm¤ú‡`i cÖvq A‡a©‡Ki Abycw ’̄wZ ivR‣bwZK KvVv‡gv I cÖwµqv‡K Z_v 

MYZ‡š¿i g~j¨‡eva‡K `ye©j K‡i †`q| MYZvwš¿K cÖwµqvq bvixi AskMÖnY ïay mgZvweav‡bi 

R‡b¨B bq, bvixi ivR‣bwZK AskMÖn‡Yi AwaKvi‡KI wbwðZ K‡i| MYZš¿, mgZvweavb I 

bvMwiK AwaKvi cÖwZôv I iÿv cÖZ¨q¸‡jv bvixi ivR‣bwZK AskMÖn‡Yi mv‡_ Awe‡”Q`¨|  

wbe©vPb‡Kw›`«K bvixi ivR‰bwZK AskMÖn‡Yi cUf‚wg 

mgv‡Ri cÖwZwU gvbylB ivRbxwZi mv‡_ m¤ú„³, †Kbbv Rxe‡bi cÖwZwU †ÿ‡ÎB wba©vi‡Ki f‚wgKvq 

i‡q‡Q ivRbxwZ| ZvB bvixi RxebI ivRbxwZi AšÍfy©³| evsjv‡`‡ki `„k¨gvb ivR‣bwZK 

Kg©Kv‡Ð bvixi AskMÖnY ev cÖwZwbwa‡Z¡ fvimv‡g¨i NvUwZ jÿYxq| mgvR Dbœq‡bi avivq bvixi 

AskMÖnY I cÖwZwbwaZ¡ _vK‡jI †`‡ki mgvRe¨e ’̄vq bvixi cÖwZwbwaZ¡ ev f‚wgKv Lye GKUv ¯̂xK…Z 

bq| mgv‡Ri `„wófw½ I cÖ_v bvixi AvZ¥wekv̂‡mI †bwZevPK cÖfve †d‡j| d‡j bvixi wPšÍvRM‡Z 

Gi cÖfve jÿYxq| cwievi, mgvR, ’̄vbxq miKvi cÖwZôvb I ivR‣bwZK `‡ji wm×všÍMÖnY bvixi 

ivR‣bwZK AskMÖnY‡K cÖfvweZ K‡i| evsjv‡`‡k bvixi ivR‣bwZK AskMÖn‡Yi aib ch©v‡jvPbv 

Ki‡j Zv cÖZxqgvb nq| ¯̂vaxbZv‡Ëvi evsjv‡`‡ki ivR‣bwZK ms¯‥…wZ‡Z bvixi ivR‣bwZK 

AskMÖnY ej‡Z ïay mvaviY wbe©vP‡bB bvixi AskMÖnY‡K eySv‡bv nq| 2008 Gi RvZxq msm` 
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wbe©vP‡b bvix †fvUvi 50.88%, cyiæl 49.11%| 2014 Gi RvZxq msm` wbe©vP‡b bvix †fvUvi 

49.84%, cyiæl 50.15%| 2018 Gi RvZxq msm` wbe©vP‡b bvix †fvUvi 49.56%, cyiæl 

50.43% Ges 2022 nvj bvMv` †fvUvi ZvwjKvq bvix 49.08%, cyiæl 50.92%| A_©vr 

evsjv‡`‡k M‡o †gvU †fvUv‡ii cÖvq 50% cyiæl Ges 50% bvix (cÖ_g Av‡jv, 2022)| RvZxq 

I ¯’vbxq miKvi wbe©vP‡b cÖv_©x wn‡m‡e AskMÖn‡Yi gva¨‡g bvixiv  ivR‣bwZK ÿgZvq 

KvVv‡gvMZfv‡e AšÍf©y³ nIqvi my‡hvM jvf K‡ib| 2008 mv‡ji RvZxq msm` wbe©vP‡b P‚ovšÍ 

cÖv_©x‡`i g‡a¨ bvixcÖv_©xi nvi wQj 3.6%| †gvU 1566 Rb cÖv_©xi g‡a¨ bvix wQ‡jb 57 Rb 

(gRyg`vi, 2018)| hv‡`i g‡a¨ Rqjvf K‡ib gvÎ 19 Rb| `kg RvZxq msm` wbe©vP‡b bvix 

cÖv_©xi msL¨v wQj 68 Rb (banga.bdnews24.com, 2018)| GB msL¨v AZx‡Zi †h‡Kv‡bv 

mg‡qi Zzjbvq †ewk n‡jI  cyiæl A‡cÿv bvixi AvbycvwZK nvi wQj LyeB Kg| ZvB ejv hvq, 

evsjv‡`‡k bvixi ivR‣bwZK AskMÖnY e„w× †c‡jI Zv Kvw•ÿZ gvÎvq GL‡bv †cu․Qvqwb| †fv‡Ui 

ivRbxwZ‡Z †fvUv‡ii msL¨v e„w× gv‡bB GUv ejv hvq bv †h, bvixi ivR‣bwZK AskMÖnY e„w× 

†c‡q‡Q|  mgv‡R bvixi ivR‣bwZK Ae¯’v‡bi ¸YMZ gvb wbf©i K‡i mgv‡R bvixi cÖwZ cyiæ‡li 

`„wófw½i Dci| †`‡k bvixi ivR‣bwZK AskMÖn‡Yi aviYv, aib I `„wófw½i BwZevPK BwZnvm 

j¶Yxq| fviZxq Dcgnv‡`‡k bvixi ivR‣bwZK AskMÖn‡Yi †M․i‡ev¾¡j Aa¨vq i‡q‡Q| 

cvwK Í̄vwb Dcwb‡ewkK †kvlY I wbcxo‡bi weiæ‡× G‡`‡ki bvixmgv‡Ri f‚wgKv wQj Amvgvb¨ 

(†eMg I nK, 2001,2004)| ¯̂vaxbZv‡Ëvi evsjv‡`‡ki wewfbœ Av‡›`vjb-msMÖv‡g bvixi 

AskMÖnY ivR‣bwZK ms¯‥…wZ‡Z †M․i‡ev¾¡j Aa¨v‡qi m~Pbv K‡i (†eMg, 2016)| wKš‘ eZ©gvb 

M‡elYvi gvVKg© n‡Z wfbœ wPÎ cwijwÿZ nq| †kÖwY •elg¨ I mvs¯‥…wZK •elg¨c~Y© †bwZevPKZvi 

Kvi‡Y bvix‡K ivR‣bwZK ÿgZv n‡Z ~̀‡i Ae¯’vb Ki‡Z nq| A_P, G‡`‡ki msweav‡bi 28(1) 

Aby‡”Q‡` ejv n‡q‡Q, Ò†Kej ag©, †Mvôx, eY©, bvix-cyiæl‡f‡` ev Rb¥ ’̄v‡bi Kvi‡Y †Kvb 

bvMwi‡Ki cÖwZ ivóª •elg¨ cÖ`k©b Kwi‡e bv|Ó Aciw`‡K msweav‡bi 29 (2) Aby‡”Q‡` ewY©Z 

i‡q‡Q, Ò†Kej ag©, †Mvôx, eY©, bvix-cyiæl‡f‡` ev Rb¥ ’̄v‡bi Kvi‡Y †Kvb bvMwiK cÖRvZ‡š¿i 

K‡g©i wb‡qvM ev c` jv‡fi A‡hvM¨ nB‡e bv wKsev †mB †ÿ‡Î Zuvnvi cÖwZ •elg¨ cÖ`k©b Kiv 

hvB‡e bv (msweavb, 2016)|Ó Avevi RvZxq bvix Dbœqb bxwZ, 2011 G ejv n‡q‡Q, bvix 

A_©‣bwZK, mvgvwRK, ivR‣bwZKmn wewfbœ AwaKvi †fvM Ki‡e (RvZxq bvix Dbœqb bxwZ, 

2011)| Aciw`‡K †UKmB Dbœq‡bi (SDGs) Gi Ab¨Zg jÿ¨ n‡jv †RÛvimgZv, bvixi 

ÿgZvqb Ges mKj ai‡bi AmgZv I •elg¨ gy³KiY (†UKmB Dbœqb Afxó, jÿgvÎv I m~PK 

mg~n, 2017)|  

evsjv‡`‡k weMZ 50 eQ‡ii g‡a¨ 1991 n‡Z 2023 mvj ch©šÍ ZË¡veavqK miKvi e¨e ’̄v e¨ZxZ 

cÖvq 33 eQiB miKvicÖavb wn‡m‡e bvix `vwqZ¡ cvjb K‡i Avm‡Qb| GQvov †`‡ki cÖavb 

ivR‣bwZK `j¸‡jvi `jxq cÖavbMYI bvix| G m‡Ë¡I †`‡ki †K›`ª n‡Z Z…Yg~j ch©šÍ ivR‣bwZK 

`j¸‡jvi KwgwU‡Z 33 kZvsk bvixi cÖwZwbwaZ¡ wbwð‡Zi AvBbMZ eva¨eaKZv _vK‡jI Zv 

ev¯Íevqb Kiv m¤¢e nqwb| BDwbqb, †c․imfv, Dc‡Rjv, †Rjv cwil` I wmwU K‡c©v‡ikbÑ ’̄vbxq 

miKv‡ii GB cuvP ¯Í‡i bvixi AskMÖnY msiwÿZ _vK‡jI G‡ÿ‡Î h_vh_ ÿgZvq‡bi Afve 

i‡q‡Q| BDwc, †c․imfv I wmwU K‡c©v‡ikb wbe©vP‡b cyiæl cÖwZwbwa‡`i Zzjbvq wZb¸b †fv‡U 

wbe©vwPZ n‡jI Dbœqb Kg©Kv‡Ð I wm×všÍMÖn‡Yi †ÿ‡Î bvixiv eiveiB D‡cwÿZ| Dc‡Rjv I 
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†Rjv cwil‡`i wPÎI cÖvq GKB iKg (miKvi, 2019)| 1997 mvj n‡Z BDwbqb cwil‡` cÖ_g 

bvix m`m¨c` jvf, 2008 mv‡j Dc‡Rjv fvBm †Pqvig¨vb c‡` wbe©vP‡bi my‡hvM, wewfbœ 

wmwUK‡c©v‡ikb GjvKvq bvix †gqi, msm‡` msiwÿZ Avmb e„w×mn bvixi ivR‣bwZK AskMÖnY 

e„w×i j‡¶¨ wewfbœ cwiKíbv MÖnY Kiv nq| Z_vwc ev¯ÍweK †ÿ‡Î bvixi ivR‣bwZK AskMÖn‡Yi 

wewfbœ aib m¤ú‡K© Z_¨ msMÖnKv‡j mvaviY bvix-cyiæ‡li DËi †_‡K Zv‡`i `„wófw½ m¤ú‡K© 

†bwZevPK aviYv cvIqv hvq| 

bvixi cÖvwZôvwbK ivR‰bwZK AskMÖn‡Yi wewfbœ aib  

eZ©gvb M‡elYvq g~jZ evsjv‡`‡k bvixi ivR‣bwZK AskMÖn‡Yi wewfbœ aib m¤ú‡K© ch©‡eÿY 

Kiv n‡q‡Q| †hLv‡b cÖvwZôvwbK (Conventional) ivR‣bwZK AskMÖn‡Yi AšÍ©fz³ welq¸‡jv 

we‡ePbvq †bIqv n‡q‡Q| A_©vr, †`‡ki RvZxq I ’̄vbxq wbe©vPb‡K †K›`ª K‡i ivR‣bwZK 

AskMÖn‡Yi hZ¸‡jv aib i‡q‡Q †hgb, wbe©vP‡b cÖv_©x nIqv, †fvU`vb, mfv-mgv‡e‡k †hvM`vb 

Ges AcÖvwZôvwbK ivR‣bwZK AskMÖn‡Yi g‡a¨ ÔAv‡›`vjbÕ‡K †e‡Q †bqv n‡q‡Q| †Kbbv Ab¨vb¨ 

AcÖvwZôvwbK aib¸‡jv †hgb niZvj, ag©NU, `v½v, nvgjv G welq¸‡jv m¤ú‡K© Z_¨cÖ`v‡b 

Z_¨`vZv‡`i gv‡S AbvMÖn cwijw¶Z nq|  

GLv‡b jÿ¨ wn‡m‡e wba©viY Kiv n‡q‡Q, †`‡ki mvaviY bvixi ivR‣bwZK AskMÖn‡Yi aib¸‡jv 

†Kgb, Zviv †Kvb aib‡K mg_©b K‡i, †KvbwU‡Z ¯̂v”Q›`¨‡eva K‡ib bv, aib¸‡jv mg_©b ev 

Amg_©‡bi KvibB ev Kx n‡Z c‡i Zv AbymÜvb Kiv|  

eZ©gvb M‡elYvq D‡jøL‡hvM¨ msL¨K bvix DËi`vZv hviv †ewkifvM ¯̂íwkwÿZ I Avw_©Kfv‡e 

g~j¨vqb‡hvM¨ †Kv‡bv KvR K‡ib bv, Zviv g‡b K‡ibÑ †fvU`vb e¨ZxZ Ab¨ †Kv‡bv ivR‣bwZK 

Kg©KvÐ bvixi Rb¨ bq, †m me cyiæ‡li KvR| bvixi ’̄‡j cyiæl AwaK †hvM¨Zv m¤úbœ e‡j Zv‡`i 

wekv̂m| ivRbxwZi wel‡q Avjvc-Av‡jvPbvi cÖ‡qvRbxqZv Zv‡`i Kv‡Q †bB| GLv‡b wewfbœ eqm 

I †ckvi gvbyl i‡q‡Qb; †hgb: M„wnYx, K…lK, QvÎ/QvÎx, e¨emvqx, PvKzwiRxex (e¨vsK Kg©KZ©v, 

wkÿKZv), M„nKg©x, w`bgRyi, mwµq ivR‣bwZK Kg©x I gmwR‡`i Bgvg| gvVch©v‡q Z_¨ 

msMÖnKv‡j mvÿvrKv‡i DËi`vZv bvix‡`i‡K bvix‡`i ivR‣bwZK Kg©Kv‡Ð AskMÖnY Zviv mg_©b 

K‡ib wK K‡ib bv, bvixi Rb¨ ivR‣bwZK AskMÖn‡Yi †Kvb aib‡K Zviv AwaK cQ›` K‡i Ges 

Zviv mvaviYZ †Kvb ai‡bi ivR‣bwZK Kv‡R AskMÖnY K‡i _v‡Kb, †m m¤ú‡K© Rvb‡Z PvIqv 

nq| wb‡¤œ mviwYi gva¨‡g bvix DËi`vZv‡`i DËi Dc ’̄vcb I we‡kølY Kiv n‡jv| 

mviwY 1- bvixi ivR‰bwZK AskMÖnY mg_©b cÖm‡½  

mg_©b wfwË wbiÿi-

5g 

6ô-gva¨wgK D”P gva¨wgK -

¯œvZK 

¯œvZ‡KvËi-

Z`~×© 

†gvU kZKiv 

mg_©b Kwi 07 08 07 10 32 40% 

mg_©b Kwi bv 13 22 11 02 48 60% 

†gvU 20 30 18 12 80 100% 

Z_¨m~Î: mv¶vrKvi †_‡K cÖvß Z‡_¨i wfwË‡Z| 
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wPÎ: mviwY 1 

mviwY 1-G †`Lv hvq, 80 Rb bvix DËi`vZvi g‡a¨ 32 Rb (40%) bvixi ivR‣bwZK AskMÖnY 

mg_©b K‡ib| hv‡`i g‡a¨ wkÿvMZ †hvM¨Zvq wbiÿi-5g †kÖwY ch©šÍ cov‡jLv K‡ib GB ch©v‡q 

Av‡Qb 07 Rb bvix | 08 Rb 6ô-gva¨wgK ch©šÍ, 07 Rb D”Pgva¨wgK-¯œvZK ch©šÍ Ges 10 Rb 

œ̄vZK‡Ëvi ch©šÍ cov‡jLv K‡ib| Ab¨w`‡K 48 Rb (60%) bvix DËi`vZv bvixi ivR‣bwZK 

AskMÖnY gb †_‡K †g‡b wb‡Z cv‡ib bv| G‡`i g‡a¨ wbiÿi-5g †kÖwY ch©šÍ cov‡jLv K‡ib 

Ggb DËi`vZvi msL¨v 13 Rb, 22 Rb 6ô- gva¨wgK ch©šÍ, 11 Rb D”Pgva¨wgK- œ̄vZK Ges 02 

Rb œ̄vZ‡KvËi ch©šÍ co‡jLv K‡ib| GLv‡b AwaKvsk †ÿ‡ÎB wkÿv‡ÿ‡Î wcwQ‡q _vKv bvixiv 

bvixi ivR‣bwZK Kg©Kv‡Ð AskMÖnY gb †_‡K mg_©b Ki‡Z cv‡ibwb| Zv‡`i g‡Z, ivR‣bwZK 

Kg©KvÐ bvixi Rb¨ bq, GUv cyiæ‡li KvR| Avevi wkÿvMZ †hvM¨Zvq GwM‡q _vKv 02 Rb gZ 

†`b, evsjv‡`‡ki ivR‣bwZK cwi‡ek Ggb †h, bvixi ivR‣bwZK AskMÖn‡Yi c‡ÿ Zv AbyK‚j 

bq| G Kvi‡b Zviv ivR‣bwZK Kg©Kv‡Ð bvixi AskMÖnY mg_©b K‡ib bv| 

mviwY 2- bvixi Rb¨ AwaK mg_©b‡hvM¨ aib cÖm‡½ 

aiY MYmsL¨v kZKiv 

mfv-mgv‡ek 12 37.5% 

wgwQj 3 9.37% 

ïaygvÎ †fvU`vb 8 25% 

wbe©vP‡b bvixi cÖvw_©Zv 5 15.62% 

Av‡›`vjb 4  12.5% 

†gvU 32 100% 

Z_¨ m~Î: mv¶vrKvi †_‡K cÖvß Z‡_¨i wfwË‡Z| 
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wPÎ: mviwY 2 

mviwY 2-G †`Lv hv‡”Q, 80 Rb bvix DËi`vZvi g‡a¨ 32 Rb bvixi ivR‣bwZK AskMÖnY mg_©b 

K‡ib| GB 32 R‡bi g‡a¨ mfv-mgv‡e‡k bvixi AskMÖnY AwaK cQ›` K‡ib 12 Rb (37.5%) 

DËi`vZv, wgwQ‡j bvixi AskMÖnY‡K cQ›` K‡ib 3 Rb (9.37%), bvixi Rb¨ ïaygvÎ 

†fvUcÖ`vb‡K cQ›` K‡ib 8 Rb (25%), wbe©vP‡b bvixi cÖvw_©Zv‡K cQ›` K‡ib 5 Rb 

(15.62%), cÖwZev` ev Av‡›`vj‡b bvixi AskMÖnY cQ›` K‡ib 4 Rb (12.5%) DËi`vZv| 

DËi`vZv‡`i DËi¸‡jv we‡kølY Ki‡j †`Lv hvq, hviv ïay †fvU cÖ`vb‡KB bvixi Rb¨ AwaK 

MÖnY‡hvM¨ AskMÖnY g‡b K‡ib, Zv‡`i AwaKvskB ¯̂í wkwÿZ| †ckvMZ w`K †_‡K Zviv M„wnYx 

Ges Zv‡`i AwaKvs‡ki eqm cuqZvwjø‡kvaŸ©| hviv mfv-mgv‡ek, wbe©vP‡b bvixi cÖv_©xZv I 

Av‡›`vjb‡K bvixi AskMÖn‡Yi Rb¨ cQ›`mB aib g‡b K‡ib, Zv‡`i †KD QvÎx, e¨emvqx I 

PvKwiRxex| me‡P‡q Kg cQ‡›`i aib n‡”Q wgwQj| G aibwU‡K cQ›` K‡ib e‡j Rvbvb 3 Rb| 

G‡`i GKRb QvÎx I 2 bvix ivR‣bwZK Kg©x| 

mviwY 3 - ivR‰bwZK AskMÖn‡Yi aib cÖm‡½ 

aiY MYmsL¨v  kZKiv 

mfv-mgv‡ek 9 11.25% 

wgwQj 3 3.75% 

†fvU`vb 78 97.5% 

wbe©vP‡b cÖv_©xZv  1 1.25% 

Av‡›`vjb 5 6.25% 

Z_¨m~Î: mv¶vrKvi †_‡K cÖvß Z‡_¨i wfwË‡Z| 
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