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ABSTRACT 

 Fifty seven genotypes were evaluated for genetic divergence to identify thelikely desirable and potential parents 

for lathyrus breeding programme aimed at yield and earliness improvement. These genotypes were grown in randomized 

completed block design replicated thrice and observation were recorded for days to 50 % flowering, days to maturity, 

plant height (cm), number of primary branches plant
-1  

, number of pods plant
-1

 number of seeds pod
-1

 , 100 seed weight 

(g) and yield plant
-1

 and yield plant
-1 

 (g) . Mahalanobis generalized distance for eight characters was used in this study 

for computing genetic divergence. 

 The analysis of dispersion for eight corrected for eight corrected variables using Wilk‟s criterion, revealed 

highly significant difference between genotypes for aggregate of the eight characters. The 57 genotypes were grouped 

into eight clusters by Tocher‟s method. The maximum inter cluster distance was recorded between cluster IV and cluster 

VIII (110.67). The canonical analysis indicated that the plant height at maturity, pods plant
-1, 

 Yield plant
-1,

 days to 50 % 

flowering, seeds pod
-1.

, number of primary branches and days to maturity were significant and important sources of 

variation in the vector I, in vector II variation. In vector III days to 50 % flowering,, days to maturity, number of seeds 

pod
-1

 and 100 seed  weight were important source of variation. The genotypes belonging to distant cluster and exhibiting 

high performance in the desirable direction for plant height, yield plant
-1

, days to 50 % flowering and pods plant
-1

 were 

identified as the potential parents for hybridization programme. The 20 genotypes Viz., L-3, L-31, L-33, L-25, L-32, 

JRL-16, RLK-279, L-37, RLK-1045, L-44, L-14, L-07, L-08, RLK-240, L-39, L-05, RLK-602, L-16 and BioR-208 were 

identified as potential and diverse parents for their use in crossing programme. 

Key words: Lathyrus, Genetic divergence 

Lathyrus is an important pulse crop and 

considered as a model crop for sustainable agriculture. 

The cultivation of lathyrus is predominant in India, 

Bangladesh, Ethiopia and Nepal. In India, its cultivation 

is mainly confined to states of U. P., Bihar, West 

Bengal, Madhya Pradesh, Chhattisgarh, 

Maharashtraand also in small pockets of other states. It 

is a very sturdy crop with a deep penetrating root 

system and can be grown on a wide range of soil types. 

The important of this crop as a pulse is due to its high 

seed protein content(28%) as reported by Mehra (1991). 

Sharma and Padmanabham (1969) analysed and 

reported that the protein quality of lathyrus seed is 

better than any other pulse crop. When other crops fail, 

lathyrus often becomes the principal food source for the 

poor. Indeed, it may be the only source of food 

available during drought and famine. However, eating 

large amount of lathyrus can cause "neurolathyrism" an 

irreversible paralysis of the lowest limbs. Lathyrus 

varieties generally have low yield potential, poor plant 

type and high neurotoxin content which is unstable over 

environment (Ramanujam et al. 1980). First step in 

direction of lathyrus improvement is to create gene pool 

of superior line with desirable agronomical traits, from 

which the genetically diverse cultivars could be 

identified, evaluated and utilized in plant breeding 

programme, hence to know the performance of 

constantly emerging new accessories and genetic 

distance among themselves, genetic divergence need to 

be accessed for choice of parent for crop improvement 

programme. Therefore, the present study was conducted 

to study the genetic divergence in lathyrus 
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MATERIALS AND MEKTHODS 

 Fifty seven genotypes of diverse eco-

geographical background including fifty four genotypes 

and three checks Ratan, Pratik and Mahateora of 

lathyrus were grown in randomized complete block 

design with three replication during Rabi 2011 in the 

farm of Agril. Botany Section, College of Agriculture, 

Nagpur. Each genotype was grown in single row plot 

with inters and intra row spacing of 45 cm and 15 cm. 

The recommended cultural practices were followed to 

raise good crop. The data were recorded on five 

randomly selected plants in each replication on eight 

characters like plant height (cm). number of primary 

branches plant
-1, 

number of podsplant
-1, 

number of seeds 

pod
-1

 , 100 seed weight (g) and yield plant
-1

 (g) except 

days to 50% flowering and days to maturity for which 

all the plants in the row were considered. The data were 

subjected to the statistical and biometrical analysis. In 

order to assess the genetic diversity among distinct 

genotypes, the D
2
 statistics developed by Mahalanobis 

(1928) were utilized, Grouping of genotypes into 

different clusters and canonical analysis were done by 

using Tocher‟s method described by Rao (1952). 

Selection of parents for hybridization from different 

clusters was done on the basis of mean statistical 

distance as suggested by Bhatt (1970). 

RESULTS AND DISCUSSION 

 The mean squares for genotypes were highly 

significant for all eight characters i.e.days to 50% 

flowering, days to maturity, plant height at maturity, 

number of primary branches plant
-1

, number of pods 

plant
-1, 

100 seed weight and yield plant
-1

. This indicates 

significant variation among all the genotypes for the 

eight characters. The wide variability for yield plant
-1

, 

and yield contributing characters were also observed by 

Shanmugasundaram and Rangasamy (1994) in 

blackgram and Bhalekar (2008) inlathyrus. The 

genotype RLK-279 (65.67days) tookmaxium number of 

days to 50 % flowering whereas, the genotype L-03 

(50.67 days) and L-32 (50.67 days) was earliest as 

observed from table 1. The genotype BioR-231 (126.33 

days) took maximum number of days to maturity where 

as the maximum height was  recorded by genotype 

RLK-602 (76.93cm) and minimum by genotype l-03 

(38.40cm). The maximum numbers of primary branches 

were recorded by genotype BioR-222 (6.07) and 

minimum was recorded by genotype L-34 (3.47). The 

maximum seeds pod
-1

 was recorded by genotype Bio R-

208 (3.47) and minimum was recorded by genotype L-

41(2.0). The maximum pod plant
-1

was recorded by 

genotype JRL-16 (93.27) and minimum was recorded 

by the genotype L-03 (42.4). The genotype BioR-208 

(8.07) recorded maximum 100 seed weight while, the 

genotype L-36 (6.33 g) recorded minimum 100 seed 

weight. The maximum grain yield plant
-1 

was recorded 

by genotype BioR-208 (23.19 g) whereas minimum in 

genotype L-40 (6.45 g). On the basis of per se 

performance studied for yield and yield contributing 

characters among fifty seven genotypes, the genotypes 

L-14, L-44, BioR-208, BioR-222, JRL-16 and RLK-

1045 were found to be either significant superior or at 

par with Ratan for yield and important yield 

components like number of pods plant
-1

, number of 

seeds pod
-1

 and 100-seed weight (g). The per se 

performance of genotypes gives only some indication of 

their usefulness in selecting a potential genotype 

combination, and identifying the genotype 

combinations on the basis of genetic divergence will 

give the required information as compared to the 

information obtained from per se performance of 

genotypes. 

 The analysis of dispersion for test of 

significance of differences in the mean values based on 

Wilk‟s criterion revealed highly significant difference 

between the genotypes for aggregate of eight characters 

(X
2
=1.4660 E+03 at 448 d.f.). Therefore the data were 

further evaluated for D
2
 and cluster analysis. The per 

cent contribution of individual character toward genetic 

divergence is taken as the measure for  relative 

importance of the characters towards genetic 

divergence. In present study, the per cent contribution 

of individual characters towards genetic divergence  is 

presented in table 2. The plant height at maturity 

exhibited maximum contribution towards genetic 

divergence (36.59%) followed by seed yield plant
-1

 

(30.95%) and number of seeds pod
-1

 (14.79%). These 

observations were in conformity with those reported by 

Nambdoori (1997) that plant height, 100 seed weight 

and days to maturity exhibited maximum contribution 

towards genetic divergence. 

The grouping of 57 genotypes is presented in 

table 3 and fig 1. The entire genotypes on the basis of 

D
2
 statistics were grouped into eight clusters. Cluster II 

was the largest comprising of 20 genotypes. The next 

largest cluster was cluster V which included 16 

genotypes, cluster I and cluster VI included 12 and 5 

genotype each. Cluster III, cluster IV, cluster VII and 

cluster VIII included only one genotype each. The 

promising check Ratan and Mahateora were grouped in 

cluster V, fourteen other genotypes were also included 



ISSN:2395-1079                              Available online at http://www.Sajms.edwin.co.in 

South Asia Journal of Multidisciplinary Studies SAJMS August 2019, Vol. 5, No 7 
  
 

3 | P a g e  
 
 

in the same cluster. Similarly in cluster II, 19 genotypes 

along with promising check Prateek were included. The 

results on distribution of genotypes are not varying 

from check variety. But there were many genotypes 

distributed in other cluster which were deviating from 

promising check and hence offers scope for 

improvement. 

 The values of first three canonical vectors and 

canonical roots are presented in table 4 and table 5. The 

first two canonical roots accounted for 60.576% of the 

observed variability in material (ʎ1=38.464% and 

ʎ2=22.112%). The overall contribution of the three 

canonical roots to total variability among 57 genotypes 

was 70.729 % suggesting the completion of major 

portion of differentiation in first three phases. This 

indicated that differentiation for eight characters among 

57 genotypes was nearly completed upto 70.729 % in 

three phases and still 29.27% differentiation is yet to 

complete. Further the coefficient in the first three 

canonical vectors indicates that out of eight quantitative 

character the plant height at maturity, pods plant-
1
, pods 

lant
-1

, Days to 50 % flowering, seeds pod
-1

, number of 

primary branches and days to maturity were significant 

and important sources of variation in the vector I, which 

was major axis of differentiation accounting for 38.464 

percent of total variation. Primary branches, days to 

maturity, days to 50% flowering were secondary axis of 

differentiation which accounted for 22.11% of 

variation. Important characters in vector III were days 

to 50 % flowering, days to maturity, number of seeds 

pod
-1

 and 100 seed weight accounting to 10.153% of 

variation. This result suggested that parents selected on 

the basis of characters like days to 50 % flowering, days 

to maturity, plant height, number of seeds pod
-1

 number 

of primary branches and yield plant 
-1

 may be expected 

to be genetically diverse. 

Average intra and inter cluster statistical 

distance among eight characters are presented in table 

6. The intra cluster variation ranged from 0 to 27.39. 

Cluster Vi possessed highest intra cluster distance 

(D=27.639) followed by cluster V (D=13.25) and 

cluster II (D=7.24). Cluster III, IV and VII and VIII had 

zero intra cluster distance as these cluster groups  

consisted single genotype. The average inter-cluster 

distance was maximum between cluster IV and cluster 

VIII (D=110.67) followed by cluster I and cluster VIII 

(D=74.99). The inter-cluster distance was found to be 

minimum between cluster I and cluster IV (D=8.56). 

The cluster which are highly diverge would be more 

stable. Therefore, the genotype belonging to the distant 

clusters may be used in hybridization programme for 

obtaining a wide spectrum of variation among the 

segregates. These finding are in conformity with the 

findings of Bhalekar (2008), Rahman et al. (2010) in 

lathyrus. 

 Overall study for cluster means considering all 

the characters indicated that cluster VIII possessed the 

highest cluster mean for number of pods plant
-1

, number 

of seeds pod
-1

, 100 seed weight and grain yield plant
-1

. 

Cluster VII showed the maximum mean for plant height 

and number of primary branches. Cluster IV possessed 

lowest mean for days to 50% flowering and days to 

maturity. The variance of cluster means for all the 

characters indicated that the maximum variation was 

accounted by plant height (197.99), number of pod 

plant
-1 

(197.62), yieldplant
-1 

(28.22) and days to 50% 

flowering (17.69). The variance was lowest for number 

of primary branches (0.15), number of seed pod
-1

 (0.16) 

and 100 seed weight (0.17). 

 This observation is slightly deviating from 

results obtained on the basis of canonical method. 

However, three characters plant height, yield plant
-1, 

days to 50 % flowering were important source of 

variation as observed from both the methods studied. 

Hence, it is suggested that the selection of parent for 

hybridization and subsequent genetic improvement may 

be made on the basis of the characters, exhibiting 

maximum variation and expected to be genetically 

diverse. Thus from this study it can be reported that the 

parent may be selected for height, yield plant
-1, 

days to 

50 % flowering. 

 Bhatt (1973) suggested that the application of 

multivariate analysis method was more efficient than 

eco-geographical diversity method for selecting the 

parents and attempting crosses among them. In present 

study, all possible combination beyond the mean 

statistical distance ˉDˉ formed from different clusters 

have been arranged in descending order of magnitude of 

genetic distance and promising thirteen cluster 

combination are presented in table 8. The practical 

consideration like earliness. Seed yield plant
-1

, number 

of podsplant
-1 

 were also taken into account while 

choosing the genotypes from selected cluster 

combination. The present study projected the 

importance of 20 genetically diverse parents viz., L-3, 

L-31, L-25, L-32, JRL-16, RLK-279, L-37, RLK-1045, 

L-44, L-14, L-11, L-07, L-08, RLK-240, L-39, L-05, 

RLK-602, L-16 BioR-208 Which are recommended to 

be crossed to identify potential transgrates for high 

yield and adaptation. 



ISSN:2395-1079                              Available online at http://www.Sajms.edwin.co.in 

South Asia Journal of Multidisciplinary Studies SAJMS August 2019, Vol. 5, No 7 
  
 

4 | P a g e  
 
 

REFERENCES 

1. Bhalekar A.R. 2008. Genetic divergence and 

characteristics in lathyrus (M. Sc. Agri.) Thesis 

(Unpub) Department of Botany College of 

Agriculutre, Nagpur 

2. Bhatt G. M.1970. Multivariate analysis approach to 

selection of parents for hybridization aiming at in 

the improvement in self pollinated crop. Australian 

Journal of agriculture Research 21:1-7 

3. Mahalanobis P.C.1928.A statistical study of 

Chinese head measurements. Man in india 8:32-64 

4. Mehra R. B. 1991. Genetic improvement of 

lathyrus problem and potentialities. 

Genesticimnprovement of Pulses Crop 2:205-213 

5. Nambdoori R. V. 1997. Genestic divergence, 

correlation and path coefficient analysis in lathyrus. 

(M.Sc. Agri) Thesis (Unpub) Department of 

Botany College of Agriculture, Nagpur 

6. Rahaman S, Molla M.R., Nazim-ud-Dowla MAN. 

2010. Assessment of genetic diversity in grasspea 

(Lathyrussativus L.) genotypes using 

morphological markers. Academic Journal of Plant 

Sciences 3(2):85-91. 

7. Ramanujam S, Sethi K.L. and Rao SLN. 1980> 

Stability of neurotoxin in khesari. Indian Journal of 

Genetics 40;300-304 

8. Rao C. R. 1952. Advanced statistical methods in 

biometric research. John Wiley and Sons, Znc. 

Newyork. 

9. Shanmugasundaram P and Rangasamy SRS. 1994. 

Combining ability for yield and its components in 

blackgram. Indian Journal of Genetics 54(1): 6-9 

10. Sharma D.S. and Padmanabham. 1969. Food 

science and tech. In: IE Liener (Ed), Academic 

Press, New York Pp 209-233. 

 

Table 2. Contribution of individual character to divergence 

Sr. No. Source Time ranked I Contribution % 

1 Days to 50 % flowering 203 12.72 

2 Days to maturity 2 0.13 

3 Plant height at Maturity (cm) 584 36.59 

4 Number of primary branches plant
-1

 14 0.88 

5 Number of pods plant
-1

 46 2.88 

6 Number of seeds pod
-1

 236 14.79 

7 100 seed weight )g) 17 1.07 

8 Yield plant
-1

 (g) 494 30.95 

 Total 1596 100 

 

Table 1. Mean performance of genotypes for different characters 

Sr. 

No. 

Geno-types Days to 

50% 

flowering 

Days to 

maturity 

Plant height 

at Maturity 

(cm) 

No. of 

primary 

branches 

No. of 

pods 

plant
-1

 

No. of 

seeds 

pods
-1

 

100 seed 

weight 

(g) 

Yieldplant
-1 

(g)
 

1 L-01 52.33 118.67 42.13 4.13 51.13 2.33 6.97 6.46 

2 L-02 52.33 120.33 47.07 4.33 56.87 2.47 7.03 11.28 

3 L-03 50.67 118.00 38.40 3.93 42.40 2.13 6.70 6.72 

4 L-04 58.33 124.67 55.87 4.27 71.60 2.60 7.13 15.08 

5 L-05 52.00 119.00 45.80 4.07 63.13 2.47 7.20 7.82 

6 L-06 56.33 122.67 54.07 4.13 68.60 2.67 7.00 9.79 

7 L-07 51.33 121.33 58.27 4.00 66.27 2.33 6.83 9.78 

8 L-08 56.33 122.33 57.80 3.93 62.33 2.80 7.10 11.78 

9 L-09 58.00 121.00 53.47 3.67 59.47 3.07 7.37 15.34 

10 L-10 55.33 124.67 61.80 4.13 68.00 3.13 6.90 14.46 

11 L-11 57.67 124.00 59.80 4.67 70.87 2.27 7.10 9.71 

12 L-12 52.67 117.67 44.33 3.93 48.93 2.67 6.53 7.24 

13 L-13 57.33 123.67 54.20 3.73 64.93 2.67 7.03 14.36 
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14 L-14 56.33 123.00 57.33 4.20 85.73 3.00 7.33 20.64 

15 L-15 56.33 124.33 64.13 5.13 81.80 2.60 7.30 17.52 

16 L-16 54.67 119.67 45.80 3.80 55.67 2.80 7.00 9.97 

17 L-17 58.33 124.00 53.13 4.13 69.73 2.27 6.60 7.94 

18 L-18 56.33 123.67 56.53 4.40 71.93 2.47 7.37 12.56 

19 L-19 59.33 124.33 63.80 5.20 79.13 3.33 7.47 15.74 

20 L-20 54.67 120.33 47.13 3.80 54.53 2.33 6.43 7.43 

21 L-21 54.33 121.33 52.20 4.20 50.27 2.67 7.40 10.65 

22 L-22 57.67 122.33 54.73 4.60 68.40 2.40 7.27 9.77 

23 L-23 56.00 124.67 50.53 3.67 48.73 2.20 7.53 6.80 

24 L-24 54.67 1222.33 56.60 4.33 63.47 2.73 6.63 10.18 

25 L-25 54.67 121.00 50.93 4.20 56.87 2.40 6.70 7.41 

26 L-26 58.33 123.67 57.40 5.20 70.67 2.93 7.10 11.42 

27 L-27 61.67 124.33 55.07 4.20 54.33 2.80 7.03 13.54 

28 L-28 60.33 124.67 53.20 4.60 69.87 2.53 6.90 13.79 

29 L-29 52.33 118.00 42.93 3.67 48.13 2.33 6.93 7.16 

30 L-30 55.67 122.33 49.00 3.67 61.27 2.73 6.97 14.15 

31 L-31 55.33 123.33 53.47 4.20 57.27 2.60 6.73 7.81 

32 L-32 50.67 119.33 48.53 4.00 64.20 2.27 7.23 13.08 

33 L-33 55.33 122.67 53.13 4.27 56.20 2.47 7.20 7.52 

34 L-34 58.33 122.67 48.07 3.47 53.53 2.47 6.87 111 

35 L-35 60.67 125.33 60.60 5.27 72.00 2.47 7.33 14.50 

36 L-36 59.33 126.00 58.73 5.13 81.27 2.93 6.33 19.28 

37 L-37 51.00 119.33 44.87 3.53 51.33 2.67 7.13 13.24 

38 L-38 56.67 118.67 54.13 3.73 56.07 2.87 6.77 7.82 

39 L-39 54.67 120.33 47.67 4.40 66.47 2.20 6.93 8.00 

40 L-40 56.33 120.67 46.60 4.13 47.73 2.27 6.83 6.45 

41 L-41 51.33 119.00 48.67 4.80 64.13 2.00 6.47 9.72 

42 L-42 58.33 126.00 63.93 5.33 83.93 2.20 6.80 17.56 

43 L-43 55.67 124.33 62.53 4.86 62.80 2.20 6.60 9.47 

44 L-44 52.33 119.67 66.33 5.60 87.00 2.93 7.27 20.87 

45 BioR-208 61.67 125.67 76.40 4.13 85.93 3.47 8.07 23.19 

46 BioR-231 60.33 126.33 67.20 4.73 80.13 2.60 7.60 18.92 

47 Bio-222 59.33 117.67 76.60 6.07 87.47 2.87 6.93 20.26 

48 JRL-16 64.67 119.67 54.93 4.20 93.27 2.47 7.93 23.11 

49 JRL-115 63.67 118.67 69.87 4.53 87.27 2.80 8.00 15.85 

50 RLK-1093 56.67 120.67 74.60 4.40 74.40 2.67 7.00 17.96 

51 RLK-602 60.00 122.33 76.93 4.93 78.27 2.53 7.33 10.53 

52 RLK-1045 62.67 119.33 65.60 4.00 86.00 3.20 7.17 22.78 

53 RLK-279 65.67 118.00 51.80 3.87 54.93 2.40 6.83 8.58 

54 RLK-240 63.33 120.67 55.60 4.40 62.20 2.40 6.53 8.05 

55 Ratan 62.67 1222.33 60.73 4.60 67.67 2.53 6.87 14.27 

56 Prateek 56.67 120.67 56.60 4.47 57.40 2.07 6.73 7.42 

57 Mohateora 63.00 125.33 63.60 4.80 65.53 2.80 7.13 11.46 

 Grand Mean 56.99 121.88 55.99 4.35 66.13 2.59 7.04 12.32 

 S. E. (m)+- 1.1107 1.6688 1.7021 0.3025 4.2653 0.1020 0.2579 0.8716 

 CV% 3.3756 2.3718 5.2657 12.0216 11.1714 6.8273 6.3422 12.2588 

 CD 5% 3.1122 4.6762 4.7693 0.8478 11.9517 0.2858 0.7227 2.4424 
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Table 3 Grouping of 57 genotypes of lathyrus in different clusters 

Cluster Total no. of genotypes Genotypes 

I 12 L-01,L-05,L-12,L-16,L-20,L-25,L-29,L-31,L-33,L-34,L-39,L-40 

II 20 L-02,L-04,L-06,L-07,L-08,L-09,L-11,L-13,L-17,L-18,LL-21,L-22,L-

23,L-24,L-26,L-27,L-28,L-30,L-38, Prateek 

III 1 L-32 

IV 1 L-3 

V 16 L-10,L-14,L-15,L-19,L-35,L-36,L-42,L-43,L-44,BioR-231,BioR-

222,JRL-115,RLK-1093,RLK-1042, Ratan, Mahateora 

VI 5 L-37,L-41,JRL-16,RLK-279,RLK-240 

VII 1 RLK-602 

VIII 1 BioR-208 

 

Table 4. The value of first three canonical vectors and canonical roots 

Vector  Days to 

50 % 

Days to 

maturity 

Plant height 

at maturity 

(cm) 

No. of 

primary 

branches 

plant
-1

 

No. of 

pods 

plant
-1

 

No. of 

seeds 

pods 
-1

 

100 seed 

weight 

(g) 

Yield 

plant
-1

 

I 0.343 30.304 0.502 0.308 0.414 0.319 -0.067 0.406 

II 0.068 0.229 0.156 0.489 -0.261 -0.373 -0.601 -0.332 

III 0.772 0.276 -0.038 -0.411 -0.318 0.066 0.066 -0.217 

 

Table 5. Value of three canonical root and their contribution expressed as per cent of the total variation 

Root Value Contribution in % 

ʎ1 3.077 38.464 

ʎ2 1.769 22.112 

ʎ3 0.812 10.153 

Total 5.658 70.729 

Sum of canonical root 7.999 - 

Residual 2.3415 29.271 
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Abstract 

The “TCS GenY Survey 2012-13” that targeted the „Post-Millennial‟ generation received responses of more 

than 17,000 students. The survey stated that mobiles were learner‟s favorite gadget and the y used internet for 

more than 60 minutes every day.  In an era where the content on internet is overvalued by the youth the 

question arises, who takes the authenticity of the data and who guides the students to critically analyze it and 

then utilize it. It is the role of the educators at every level to instruct them about the data they are accessing 

and train them to properly examine it before putting into any use. This process includes reading, analyzing, 

criticizing and questioning the messages presented in any text. The present paper brings out a Critical Literacy 

initiative through various activities that gave the learners an opportunity to participate in discussions and 

making deductions after reading the text.  They have also presented their opinions a nd views through 

redesigning of the text in innovative formats.  

Keywords: Critical Literacy,  

Introduction 

The globe is enveloped by the impending 

impact of social media which has a potential to either 

build or destroy human consciousness to an unexpected 

measure. The overflowing content on the social sites, in 

majority does not authorise its authenticity nor adhere 

to responsibility of doing so. Every single day our youth 

is exposed to such multimodal data and is equally 

influenced by its alluring dispositions. Ironically, 

adolescents appraise social media for its proficiency of 

keeping loved ones closer and also for its tremendous 

informational nature; nevertheless they themselves are 

most vulnerable to the ill effects of it. Most of them are 

in a hurry of savouring the data no sooner it is 

uploaded. The whole process is sans any thoughtful 

observation or any critical evaluation of the messages, 

images or videos on the sites or apps that often leads to 

critical and sometimes, life threatening implications. In 

India especially where reading English text is still a 

mammoth task, comprehending it becomes challenging 

and critically examining becomes nearly impossible. 

Learners who are at undergraduate level struggle with 

English language and constantly find ways of avoiding 

it. At this point, it is a challenging task for the teacher to 

make students critically think of what they are studying. 

Yet in this scenario there is a hope that teachers can 

provide learners different opportunities to explore in 

hand – on way. For achieving this, the tutor should 

primarily understand the appropriate parameters of 

learning stages, those varies for different ages as 

postulated by experts and theorists of their respective 

fields. 

Understanding Learner’s Profile through Piaget’s 

stages to learning and development: 

The cognitive-developmental theory of moral 

character development that dominated during the 1970s 

is based on the work of Piaget (1969) and Kohlberg 

(1984). It proposes that all children are predisposed to 

engage in moral and ethical thinking, feeling, choosing, 

and behaving. Morality is viewed as the result of the 

development of moral thinking based on a concept of 

justice. Moral schemas, which are cognitive structures 

that provide a way to organize important aspects of a 

moral events or ideas, are thought to guide thinking 

about moral issues with thinking providing a guide to 

behaviour. They acknowledge that a child‟s interactions 

with the environment are powerful influences, yet 

propose that thinking is the primary process that allows 

the child to move into the moral realm. (1).Piaget has 

categorised four universal stages of child‟s development 

that are sensorimotor stage, pre-operational stage, 

concrete operational stage and the last as formal 

operational stage. We as teachers are principally 

concerned with the formal operational stage as it is 

structured upon the cognitive development of 

adolescents we are supposed to deal with. Following is 

Piaget‟s proposed analysis of formal operational stage.
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The learners at this stage start incorporating 

the above methods of understanding and are capable to 

deducing fairly rational judgements without any 

concrete objects. They are entering an adult mode 

forming their own hypothesis and deriving solutions 

from it. However these facets of cognitive development 

in isolation will not help in attaining required maturity 

.In this respect it highly essential to strengthen the 

cognitive development of the learner through learner‟s 

active participation in physical and social world. For 

them to explore, experiment , discover ,question,  

discuss and analyse these things , they should be given 

access to group works, focused group discussions, 

alternative perspectives, multimodal texts etc.As 

Behrman (2006) stated, “Often teachers find that to 

develop a critical perspective, traditional classroom 

texts need to be supplemented by other works of fiction, 

nonfiction, film, or popular culture” (p. 492). 

Furthermore, “Reading multiple texts encourages 

students to understand authorship as situated activity” 

(p. 493). Supplementing canonical, traditional texts, or 

even the textbook, can help students gain a critical 

perspective of those traditional texts as well as better 

understand the subjectivity of authors (McLaughlin & 

DeVoogd, 2004). Furthermore, it can better engage 

students with traditional texts that they might not 

identify with otherwise (Chun, 2009; Lesley, 2008; 

Wood & Jocius, 2013).   

Considering the above suggestions the learners were 

engaged in the following activities especially designed 

for the under Critical Literacy Programme:  

1. Focus group discussions: Discussions were 

carried out in the class as well as official Whatsapp 

groups formed for academic purpose only. 

2. Incorporate multimodal texts: Movies having 

similar concepts were used to compare in order to 

understand the text in through different formats.  

3. Preparing alternative forms of Text: Photo 

Article, Posters and Paintings were produced based 

on the text. 

Research Design 

Objectives:  

1. To develop critical thinking of the learners by 

means of prescribed text.  

2. To enhance learners‟ creative aptitude by 

reproducing the text in their own way. 

Hypothesis of the study 

The incorporation and implementation of 

Critical Literacy Modules will help learners develop 

their deducing faculties that will in turn create an 

affirmative and constructive environment for them as 

well as for community.  

Scope and limitations of the study 

 The present experiments were carried out only for 

only for B.S- I, Faculty of Science students 

(Age16-17years).  

 The texts used were from the prescribed syllabus. 

Experiment Number 1:  Poetry on Canvas: 

Step1. Teaching the Poem: Ecology  

Step 2. Discussion  

Experiment Number2:  Photo Article Writing 

Step1. Teaching the Prose: The House  

Step 2. Group Discussion and Watching the movie “ 

Bhootnath”  

Experiment Number 3. Poster Making 

Step1. Read the text: Freedom at Midnight  

Step 2. Watch the Movie: Gadar: Ek Prem Katha 

Step 3. Compare the Text and the Movie 

Showcases: 

1. The final presentations were made by the learners 

in groups on the topic „Ecology‟. In this poetry on 

canvas activity they dealt with social, personal and 

cultural issues portrayed in the poem. Each group 

emphasised on different viewpoints of mother, son 

and nature according to their perspectives.   

2. The second activity was a redesign of the original 

prose „The House‟. Each one of them composed a 

Photo Article based on the story. The majority of 

them wrote about their feelings, outlook and 

association with their own house.  

3. The critical analysis of Movie „Gadar: Ek Prem 

Katha and the Prose‟ Freedom at Midnight‟ was 

presented in the form of a Poster. The poster 

projected their understanding of partition of India 

and Pakistan and a group discussion showed what 

they felt about its repercussions in today‟s world. 

Conclusions: 

According to Janks (2010) effective critical 

literacy pedagogy considers the interdependence of the 

four orientations of power, access, diversity and design. 

She observes that teachers tend to emphasise one or the 

other dimension in their critical literacy instruction. She 

Deductive 

reasoning

ning 
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abstract ideas 

Logical 

thinking
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argues that if educators are to take critical literacy 

seriously, the crucial interdependence of the four 

orientations must be evident in their pedagogy because 

„any one of the [orientations] without the others creates 

a problematic imbalance‟ (Janks, 2000, p. 178).(1). The 

conclusions are based on Four Orientations of Janks‟ 

Critical Literacy Synthesis Model. 

Power: This experiment gave the learners an 

opportunity to deconstruct the text by understanding the 

writer‟s intensions and postulations while producing the 

text. They in the process dealt with the composers 

approach towards readers, his presumed reasons for 

writing the text, what kind of personality type must be 

the writer and also his views about the reader. It also 

helped the learners to delve the text with deeper insights 

such as; the view of the world, learner‟s prior 

knowledge in understanding the text, the most 

appealing factor of the text, learner‟s agreement or 

disagreement with the text. Through the process, the 

learners were given opportunity to seek their views on 

dominant features of the text, the underpinning, 

concealed emotions, and universal implications of the 

text as well. 

Access: Janks argues that literacy educators should 

provide learners with access to dominant languages, 

linguistic varieties, knowledge, literacies, modes of 

visual representation and cultural practices to enable 

them to use their linguistic, social and cultural capital 

(Bourdieu, 1986). She also suggested the use of the 

home languages as it harmonises with their social and 

cultural experiences that further streamline their thought 

process. Taken into consideration the above postulation 

by Janks the learners in the experiment were asked to 

watch a Hindi movie based on the similar concept of the 

Text. Ironically in the present online era the learners 

using these sources for academic purpose in marginal or 

mostly negligible. Therefore still it observed that the 

teacher is the one who provides them with various 

analogous resources and give them an innovative 

learning experience. One of the positive outcomes of 

such indulgence may be the learners make efforts to 

access resources on their own and develop autonomous 

learning.  

Diversity: Janks (2000) defines the „diversity‟ 

orientation as acknowledging students‟ „different ways 

of reading and writing the world in a range of 

modalities‟ (p. 177). However in Indian context, 

learners may have come from multilingual or 

multicultural background but their social values remain 

same .Their multiplicity does not hinder their identity as 

an Indian, which is the best part during teaching. For 

example: when the learners were asked about their 

opinions on ones attachment to materialistic things, 

majority of them answered in the same tone despite 

their diversity. The students emphasised on the negative 

side of the concept of attachment and strongly 

recommended that one should not grieve over the loss 

of any materialistic things, rather should adopt let go 

approach and move on in life. They also minutely 

pointed out that the loss of such materialistic things 

eventually leads to anxiety depression. Some of them 

also accepted that it is very natural to get attached to 

materialistic things in life and suddenly negating them 

is not possible, as they are bought or achieved with lot 

of hard work and toil. A highly appreciable comment 

came from one of the learners that even if things are 

lost they can be gained again by hard work and honesty. 

(Re) design  

Janks (2010) chooses the word „design‟ to 

encompass all forms of critical text production. Janks 

points out that critical deconstruction of power relations 

in discourses is not enough. A critical literacy teacher 

also enables students to critically „produce texts that 

matter to them in different formats and for different 

audiences and purposes using a range of semiotic 

resources‟ (Janks, 2010, p. 156). Considering the above 

deliberation the experiment not only focused and 

worked towards identifying learner‟s creative 

capabilities but also helped learners produce text in 

different formats. The texts were reconstructed in 

various structures that included images and 3 D effects 

also. This attempt made the learners use the textual 

concept through designing several layouts and 

producing the same text in an unusual form. They made 

Posters, Photo Articles and Paintings as different forms 

of the studied text. Jank postulates that redesigning 

gives the learners an opportunity for contributing in 

social change.“By providing students with the 

opportunity to design their own texts, deconstruct them, 

and eventually redesign them to portray more equitable 

representations, teachers can enable students to rethink 

their assumptions and remake their world (Janks, 2010).   
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HkfDr] vkReleiZ.k] fo”okl ,oa vkLFkk ds ek/;e ls ekufld  

vkjksX; dh lEHkkouk;sa ,d v/;;u 
 

MkW0 lquhy ukSfV;ky 

Mh0,l0ch0 ifjlj] dqekÅW fo”ofo|ky;] uSfurky 

Lkkajk”k   

    HkfDr ekxZ esa Hkxoku dh uo/kkHkfDr dk fo/kku fd;k x;k gS] tks bl izdkj gS & Jo.k] dhrZu] Lej.k] ikn&lsou] vpZuk] 

oUnuk] nkL; lka[; vkSj vkRe fuosnuA buesa ls çR;sd ekxZ dk bruk egRo gS fd dsoy mlh dks lPps ân; ls vaxhdkj dj 

ysus ls euq"; eks{k dk Hkkxh gks tkrk gS] tks lHkh izdkj dh 'kfDr dk vk;kstu djrs gSa vkSj mlesa vkRe leiZ.k dj nsrs gSaA 

muds Hko&lkxj ikj gksus esa rks fdlh dks lansg gks gh ugha ldrkA
 
ftlls lk/kd ekufld vkjksX;rk dks Lor% gh izkIr dj 

ysrk gSA vr% izLrqr ”kks/k i= esa HkfDr] vkReleiZ.k] fo”okl ,oa vkLFkk ds ek/;e ls ekufld vkjksX; dh lEHkkoukvksa ij 

leh{kkRed ppkZ djus dk iz;kl fd;k tk;sxk A 

dwV ”kCn % xhrk] gBiznhfidk] jkt;ksx] ikrUtyh ;ksx lw=] n ykbQ Mhokbu]A         

Ikfjp;%                                                            

 ftlesa Hkxoku dk vkJ; fy;k tk,] mudh 

“kj.k xzg.k dh tk;A vius ân; dks iw.kZr% Hkxoku esa 

yhu dj fn;k tk, og ^HkfDRk;ksx* dh voLFkk gksrh gSA 

bldk vk’k; ;gh gS fd tc euq"; fdlh LokFkZ] ykylk 

;k Hk; ds dkj.k ugha oju~ eu dh LokHkkfod izo`fÙk ds 

dkj.k Hkxoku dh rjQ tkrk gS vkSj mUgha esa rYyhu gks 

tkrk gS rks og HkfDr;ksx dk vf/kdkjh ekuk tkrk gS vkSj 

og mlh ds }kjk vkRe&lk{kkRdkj rFkk czâk lk{kkRdkj esa 

leFkZ gksrk gSA  

 HkfDr ekxZ esa Hkxoku dh uo/kkHkfDr dk fo/kku 

fd;k x;k gS] tks bl izdkj gS & Jo.k] dhrZu] Lej.k] 

ikn&lsou] vpZuk] oUnuk] nkL; lka[; vkSj vkRe fuosnuA 

buesa ls çR;sd ekxZ dk bruk egRo gS fd dsoy mlh dks 

lPps ân; ls vaxhdkj dj ysus ls euq"; eks{k dk Hkkxh 

gks tkrk gS] tks lHkh izdkj dh 'kfDr dk vk;kstu djrs 

gSa vkSj mlesa vkRe leiZ.k dj nsrs gSaA muds Hko&lkxj 

ikj gksus esa rks fdlh dks lansg gks gh ugha ldrkA
 
ftlls 

lk/kd ekufld vkjksX;rk dks Lor% gh izkIr dj ysrk gSA  

bu ekxksZ esa lk/kd dks fuEufyf[kr ckrkssa dk /;ku j[kuk 

pkfg;s& 

1- J)k % HkfDr rFkk vkRe leiZ.k esa J)k dk fo’ks"k egRo 

gSA J)k og ifo= Hkkouk gS tks fd lk/kd dh gj 

çfrdwyrk dks vuqdwyrk esa cny nsrh gSA egf"kZ O;klnso 

th us vius Hkk"; esa ^J)k* 'kCn dh O;k[;k bu 'kCnksa esa 

dh gS& 

J)k psrl% lEizlkn lk fg tuuho dY;k.kh ;ksfxua ikfr 

vFkkZr~ fpÙk dh izlUurk dks gh J)k dgk tkrk gSA og 

;ksx dk gj rjg ls dY;k.k djrh gS vkSj ekrk dh rjg 

lnSo mldh j{kk djrh gSA 

 lk/kd pkgs dksbZ Hkh gks mlesa lQyrk J)k ij 

gh fuHkZj djrh gSA pkgs lRlax gks] rhFkZ;k=k gks] xaxk 

Luku gks ;k fdlh izdkj dk gks tc rd mls iw.kZ J)k ls 

u fd;k tk;s mlesa ;Fks"V ykHk ugha gks ldrkA  

 blfy;s J)k dk ikyu egRoiw.kZ gSA tc lk/kd 

bZ”oj dh HkfDr djrk gS] vius dks bZ”oj esa iw.kZ lefiZr 

djrk gSA ;fn ;g lc djrs gq, lk/kd esa J)k bZ”oj ds 

izfr ugha gksxh rks lk/kd vius y{; esa ugha igqWp ldrk 

rFkk ekufld vkjksX;rk dks Hkh izkIr ugha dj ldrkA 

J)k bZ”oj ds izfr j[kus ij gh lk/kd ekufld vkjksX;rk 

dks izkIr dj ldrk gSA 

2- lRlax ,oa ladhrZu % lRlax dk vFkZ gS & Js"B iq:"kksa 

dk lax lRiq:"kksa ds pj.kksa esa J)k iwoZd cSBuk] mudh 

ve`re;h ok.kh dks HkfDrHkko ls lquuk vkSj muds mins”kkssa 

ij vkpj.k djuk gh lRlax dgykrk gSA  

 vk/kkfRed Kku dh izkfIr ds fy;s lRlax dk 

gksuk cgqr t:jh gSA  

ßukjn HkfDr lw=Þ esa lRlax dks vR;Ur nqyZHk vkSj 

dY;k.kdkjh crk;k x;k gSA  

 jkepfjr esa dgk x;k gS & tUe&tUekUrj ds 

iq.;ksa ds mn; gksus ij gh lUrksa ds n”kZu gqvk djrs gSa] 

fcuk iq.; ds lUr ugha feyk djrsA 

 fu%lUnsg vusd tUeksa ds iq.;ksa ds QyLo:i 

izkIr gksus okyk ;g nqyZHk lRlax lk/kd dk m)kj dj 

nsrk gSA vr% lRlax esa fo’ks"k :fp j[kuh pkfg;sA ;fn 

nSo;ksx ls lRlax lqyHk u gks lds rks larksa ds ikou 

pfj= ,oa mins”k iqLrdksa ls Ik<+dj vFkok nwljksa ls 

lqudj gh lRlax dj ysuk pkfg;sA lRlax ds }kjk lk/kd 

bZ”oj ls feyu dj bZ”oj ds izfr viuh iw.kZ fu"Bk o 

HkfDr j[kdj ekufld vkjksX;rk dks izkIr djrk gSA  
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 Hkko&foHkksj gksdj ijekRek ds fnO; xq.kksa vkSj 

ifo= yhykvksa dks xkuk ^ladhrZu^ dgykrk gSA ;g fpÙk 

dh papyrk ,oa f[kUurk nwj djus rFkk vius vkjk/; 

b"Vnso ls lEcU/k tksM+us dk ,d ljyre rFkk loksZre 

lk/kd gSA  

 dhrZu gekjs vUnj HkfDr Hkkouk tkxzr djrk gS 

,oa eu dks ,dkxz djrk gSA blls eu dh rUe;rk bruh 

c<+ tkrh gS fd gesa czká txr dk dksbZ Kku ugha jgrkA 

;gkW rd fd dqN {k.kksa ds fy;s gesa vius 'kjhj dh Hkh 

lq/kcq/k ugha jgrhA 

 HkDr lwjnkl] Jh pSrU; egkizHkq rFkk ehjkckbZ 

vkfn Js"B HkDr dhrZu ds izHkko ls lnk lekf/kLFk jgk 

djrs FksA orZeku esa Hkh gekjs dbZ lk/kd HkkbZ&cfgu ^izHkks 

ikfg vkiUuekeh’k'kEHkks* dh ladhrZu /ofu ds lkFk 

lekf/kLFk gks tk;k djrs gSa vkSj dbZ ckj mudh lekf/k 

?k.Vksa ckn [kqyk djrh gSA ftlls os ekufld :i ls 

larqfyr jgrs gSaA   

 dhrZu dh efgek Lo;a Hkxoku~ esa vius 

eq[kkjfoUn ls of.kZr dh gS & gs ukjn! tgk¡ esjs HkDrtu 

esjk xq.kxku djrs gaS] eSa ogkW mifLFkr jgk djrk gwWaA 

 vr% lk/kuk esa fo’ks"k izxfr ds fy;s dhrZu esa 

:fp j[kuh pkfg;sA ;fn ladhrZu ds fy;s nwljs xk;d 

lkFkh u fey lds rks vdsys gh izHkq dks fnO; yhykvksa ls 

lEcfU/kr dksbZ nksgk] pkSikbZ “yksd ;k xhr xquxqukras jguk 

pkfg;sA ftlls lk/kd izR;sd {k.k ekufld vkjksX;rk dks 

izkIr djrk gSA  

ljyrk] fu;ekuqofrZrk ,oa vkgkj 'kqf)  

tks O;fDr ftruk ljy gksrk gS og Hkxoku~ ds mruk gh 

fudV gksrk gS vkSj blds foijhr dqfVy vkneh mUgsa 

mruk fiz; ugha gksrkA e;kZnk iq:"kksÙke Hkxoku~ jke ,oa 

bl ckr dks Lohdkj djrs gSa & eu] ok.kh vkSj deZ esa 

,d:irk dk gksuk gh ljyrk gSA Js"B iq:"k ogh gS 

ftldk LoHkko ljy gks tSls& egkRekvksa ds eu esa tks 

ckr gksxh] ogh mudh ok.kh esa gksrh gS vkSj mlh ds 

vuq:i gh os O;ogkj fd;k djrs gSaA fdUrq nqtZuksa esa ;g 

ckr fcYdqy foijhr gksrh gS vFkkZr~ os lksprs dqN gSa vkSj 

djrs dqN vkSj gh gSaA bl izdkj dk vkneh ekufld :i 

ls vLoLFk jgrk gS ysfdu ljy LoHkko okyk O;fDr 

ekufld :i ;s LoLFk jgrk gSA 

ekufld vkjksX;rk izkIr djus ds fy;s lk/kd dks 

fu;ekuqofrZrk dk ikyu djuk pkfg;sA fu;ekuqofrZrk dks 

gh xhrk eas ;qDr fogkj dgk x;k gSA ftldk vfHkizk; gS 

fd lk/kd dh fnup;kZ ifo= gks ,oa lk/kuk ds vuqdwy 

gksA mldk lksuk] tkxuk] Hkkstu] Hktu] Hkze.k] /;kukH;kl 

vkfn lHkh ;kSfxd fØ;k;sa fu;e le; ij] fu;r le; ds 

fy;s vkSj fu;ekuqlkj gks rHkh og ekufld :i ls LoLFk 

jg ldrk gS rFkk nq%[kksa dks u"V djus okyk ;g ¼HkfDr½ 

;ksx mlh O;fDr dks fl) gksrk gS & ßftldk vkgkj 

lkfRod gks] fnup;kZ Js"B ,oa ifo= gks] fopkj ifo= gks 

rFkk tks O;fDr u vf/kd lksrk gS vkSj u tkxrk gh jgrk 

gksÞ vFkkZr~ mi;qZDr lHkh ckrksa esa tks O;fDr fu;ekuqofrZr 

dk ikyu djrk gS ogh ;ksx flf) dk vf/kdkjh gSA  

 vkgkj ls gh fopkj curs gSa vkSj fopkjksa ds 

vuq:i gh euq"; vkpj.k Hkh djrk gSA vr% HkfDr o 

vkReleiZ.k ds fy;s vkgkj 'kqf) dk cM+k egRo gSA lk/kd 

dks ,slk vkgkj xzg.k djuk pkfg;s tks LoHkko ls gh 

lkfRod] ifo=rkiwoZd rS;kj fd;k x;k ,oa ifo= dekbZ 

dk gksA lkFk gh mls xzg.k djrs le; eu esa ifo= 

Hkkouk;sa ,oa bZ”oj leiw.kZ cqf) gSA  

'kkL=ksa eas dgk x;k gS & ßvkgkj”kq)kS lRo”kqf)Þ vFkkZr~ 

vkgkj] vkgkj 'kqf) ls vURk%dj.k dh 'kqf) gksrh gSA yksxksa 

esa ;g dgkor vke izzpfyr gS & ßtSlk vUu oSlk euAÞ 

blfy;s vkgkj 'kqf) ds }kjk gh lk/kd HkfDr ,oe~ 

vkReleiZ.k J)k o iw.kZ HkfDrHkko ls bZ”oj ds izfr j[kdj 

ekufld vkjksX;rk dks izkIr dj ysrk gSA  

 bZ'oj ds izfr HkfDr Hkko j[kdj lk/kd tku 

ysrk gS fd lalkj dh izR;sd oLrq uk”koku gSA blfy;s 

uk”koku oLrq ds fy;s nq%[kh gksuk lgh ugha gS D;ksafd ftl 

oLrq dk uk”k gksuk fuf”pr gS mlds fy;s nq%[kh] grk”k] 

fujk”k ugha gksuk pkfg;s D;ksafd ßfujk”kk ¼vga½] eSa vkSj esjk 

ls mRiUu gksrh gSA blfy;s bl Hkkouk ls Åij mBuk 

pkfg;sAÞ
 
tc lk/kd Hkwy tkrk gS fd l̀f"V dk fuekZ.k 

bZ”oj dk ,d [ksy gS rFkk lk/kd ml [ksy esa lgk;rk 

dj jgk gSA rHkh nq[k% vkSj d"V lk/kd ds ikl vkrs gSaA 

ân; Hkkjh gks tkrk gS] ij tSls gh lk/kd le>uk çkjEHk 

djrk gS fd bZ”oj us l`f"V dk fuekZ.k fd;k gS rFkk ge 

lc muds [ksy ds lkFkh gSa rkss ân; esa Hkkjhiu ugha 

jgrkA og 'kkUr vkuUfnr gksrs gq, thou dks Hkksxrk gS 

rFkk ekufld :i ls LoLFk jgrk gSA og tkurk gS fd 

lc bZ”oj dk [ksy gS og bZ”oj dh HkfDr dj vius dks 

iw.kZ bZ”oj ds izfr lefiZr dj nsrk gSA 

 HkfDRk rFkk vkReleiZ.k bZ”oj ds izfr j[kus esa 

lk/kd fdlh izdkj dk Ø;&foØ; bZ”oj ls ugha j[krk 

D;ksafd tgkW dgha fdlh cnys dh vk”kk jgrh gS ogkW 

;FkkFkZ izse ¼HkfDr½ dHkh ugha gks ldrhA lk/kd Hkxoku ls 

blfy;s izse ;k HkfDr djrk gS fd os izsekLin gS] lPps 

HkDr ds bl nSoh izse dk vkSj dksbZ gsrq ugha jgrk 

Ø;&foØ; ls eu ls v”kkfUr] cspSuh] ruko vkrk gSA 

blfy;s HkfDr dk Ø;&foØ; bZ”oj ls ugha fd;k tkrk] 
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ftlls HkDr “kkar] ruko jfgr o ekufld vkjksX;rk dks 

izkIr djrk gSA  

HkfDr ;ksx ds vuqlkj ßlc dqN mUgha dk gS os esjs fiz;re 

gSa] eSa muls çse djrk gw¡ÞA lk/kd esa bZ”oj ds izfr tc 

rd ;g Hkkouk iw.kZ :is.k eu o vkRek esa vk tkrh gSA rks 

lk/kd d.k&d.k esa bZ”oj dks ns[krk gS rFkk lalkj dh 

izR;sd oLrq ls izse djus yxrk gSA ftlls lk/kd ds ?k`.kk] 

Øks/k] vga bR;kfn Hkkouk;sa nwj gks tkrh gSa rFkk og 

ekufld :i ls LoLFk jgrk gSA  

 bZ'oj dks viuh lUrku le>dj çse djus ls 

cgqr lh lUrkughu L=h;k¡ ^okRlY; çse dks izkIr dj 

larku u gksus ds ekufld }U} ls NqVdkjk ik ldrh gS  

D;ksafd HkfDr esa gh lk/kd bZ”oj ls ml pje lhek rd 

çse djus yxrk gSA tgk¡ og bZ”oj dks ,d ckyd dh 

rjg I;kj djrk gSA mldks ugykrk] diM+s iSukrk] 

f[kykrk bR;kfn fØ;k;sa djrk gS ftlls og bZ”oj dh 

HkfDr es iw.kZ yhu jgrk gS rFkk ekufld rukoksa ls nwj 

jgrs gq, ekufld :i ls LoLFk jgrk gSA  

fu"d"kZ % 

 bZ”oj gekjs lc Hkkoksa ds ,dek= y{; gSA ;fn 

Øks/k djuk gS rks bZ”oj ls Øks/k djks] ;fn mykguk nsuh gS 

rks bZ”oj ls mykguk nks] Hkyk vU; fdls rqe fcuk Mj ds 

mykguk ns ldrs gks] D;ksafd bZ”oj gh l[kk gS] l̀f"V dk 

fuekZrk gS rFkk bZ”oj dks gh larku le>dj lk/kd izse 

djrk gSA bZ”oj gh loZK gS uk”koku oLrq ls izse dSlk 

;g ckrsa lk/kd le> ysrk gS rFkk bZ'oj dh HkfDr o 

vius dks bZ”oj ds izfr iw.kZ lefiZr dj ekufld 

vkjksX;rk dks izkIr djrk gSA  

      vlEçKkr lekf/k ;k dSoY; dks izkIr djus es ;fn 

lk/kd dks ck/kk izfrr gksrh gS rks lk/kd iartfyuqlkj 

crk;s bZ'oj çkf.k/kku dks viukdj Jh vjfoUn ds vuqlkj 

bZ'oj dks iw.kZ izkIr dj rFkk vius dks ;kSfxd fØ;k;sa 

djrk gqvk bZ'oj dh 'kj.k esa lefiZr djrk gS rks og 

'kkfUr] eu ,dkxz] izlUurk dks vuqHko djrs gq, ekufld 

vkjksX;rk dks izkIr djrs gq, vk/;kfRedrk dks izkIr djrk 

gSA 
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Abstract: 

There is a great problem of road accident in India. The main factor which influences the road accident due to 

the rapid growth of population coupled with increased economic activities also favored in tremendous growth of motor 

vehicles. This is the primary factor responsible for road accidents. It is observed that the work have been carried out on 

statistical analysis of accidents particularly happened on four-lane National Highways. The accidental data has been 

collected for last twenty five years.  

Keyword: Road accident in India, Rapid growth of population, four-lane National Highways. 

Introduction:  

Road transport is vital to the economic 

development and social integration of the country. Easy 

accessibility, flexibility of operations, door-to-door 

service and reliability have earned road transport an 

increasingly higher share of both passenger and freight 

traffic vis-à-vis other transport modes. The growth of 

vehicular traffic on roads has been far greater than the 

growth of the highways; as a result the main arteries ie 

Trunk roads face capacity saturation. Indian road 

network is the second largest in the world cumulating to 

33.00 lakhs Km out of which NH is about 2% to cater 

40% total road traffic in India. In recent times, there is 

drastic growth in all the infrastructural facilities, 

particularly in road network. All the trunk roads in India 

starting from Kashmir to Kanyakumari & Mumbai to 

Kolkata are connected by high speed corridors through 

various schemes such as Golden Quadrilateral and 

North South Corridors by National Highway 

Development Project (NHDP), the ambitious project of 

the Government covering 18,000 Kilometers of heavily 

trafficked national highways which has been 

Constructed with the best practices in respect of design, 

Construction, maintenance, and audit of road safety. 

While feeling proud of the above, Accidents and Road 

crashes had cost the Indian Subcontinent a huge loss of 

about Rs.75000 crores every year. It is hard to accept 

the fact that the above figure is equivalent to the project 

costs of works completed under NHDP Phase-I & II. 

Hence the accidents and road crashes are one among the 

major hindrances to development of India. 

Accidents are very complex events as these are 

combination of many factors such as highway 

geometry, driver behavior and human factors, speed 

limits, vehicle functions and environmental conditions. 

Targeting these factors and analyzing them may provide 

better understanding for developing measures to 

improve their safety performance.  Road accidents have 

emerged as a major public health problem globally. The 

alarming growth rate of causalities and damage to 

vehicles in road accidents since the recent past, coupled 

with gigantic vehicle growth all over the world have 

created complex problems of ensuring traffic safety on 

roads. Thus the aspect of traffic safety on roads has 

been attracting a lot of attention in all countries of the 

world. The importance of preventing road accidents will 

rapidly grow in near future. The analysis of accident 

characteristics is one of the most significant aspects that 

Engineers rely on during the design of road networks 

and the safety performance evaluation of roadway 

systems.  In this study effort will be   made to analyze 

accident for National Highway section NH-24 in the 

area of District Moradabad. The traffic and accident 
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characteristics of National highways are entirely 

different from other highways.  

Global Scenario of Accidents: 

World Health Organization (WHO) said in a 

statement that 12,50,000 people die each year as a result 

of  road traffic crashes  annually throughout the world 

and those injured are many fold. Developing countries 

are having huge fatality rate in comparison to the 

developed countries. Many countries are experiencing 

an annual vehicle growth rate of around 15%. Examples 

are India (17%), China (18%), Vietnam (18%) and 

Malaysia (15%). The number of deaths and injuries has 

been reducing steadily in the developed countries where 

as the number of deaths in Asian countries is rising at 

alarming rates. During 1981-1993, the number of road 

accident deaths has increased in Asia Pacific region by 

95% where as total population has increased only by 

24%.  

Fridstrom et al. (1995) measured the 

contribution of Randomness, Exposure, Weather and 

Daylight to the variation in Road Accident counts. 

Using a generalized Poisson regression model, the 

variation in accident counts in 4 European countries 

were calculated into parts attributable to randomness, 

exposure, weather, daylight, or changing reporting 

routines and speed limits. A set of specialized 

goodness-of-fit measures were also developed by them. 

Pure randomness was seen to “explain” a major part of 

the variation in smaller accident counts (e.g. fatal 

accidents per county per month), while exposure was 

the dominant systematic determinant. The relationship 

between exposure and injury accidents appears to be 

almost proportional, while it was less than proportional 

in the case of fatal accidents or death victims. Together, 

randomness and exposure accounted for 80% to 90% of 

the observable variation in their data sets. 

Graham and Glaister (2003) examined the role 

of urban scale, density and land- use mix on the 

incidence of road pedestrian casualties. The study used 

English census wards as the spatial unit of study and 

developed negative binomial models to carry out the 

analysis. The study concluded that the incidence of 

pedestrian casualties and Killed and Seriously Injured 

(KSI) were higher in residential areas than in business 

areas. In addition, the relationship between urban 

density and pedestrian casualties were found in 

quadratic form with incidents reduced in highly 

populated wards. 

Noland and Quddus (2005) developed a 

disaggregate spatial analysis based on enumeration 

district area to examine the effect of congestion on 

traffic casualties (KSI and slight injuries). In this study, 

congestion was spatially controlled by proxy variables. 

Negative binomial models were used to analyze the 

factors affecting casualties during congested and 

uncongested periods. The study result showed that 

traffic casualties are likely to happen on higher speed 

roads and motorways but not during traffic congestion. 

Aguero-Valverede and Jovanis (2006) 

developed Full Bayesian (FB) and negative binomial 

models to carry out spatial analysis of fatal and injury 

crashes in Pennsylvania. The study used counties as the 

spatial unit. The study concluded that counties with a 

higher percentage of the population under poverty level, 

higher percentage of their population in age groups 0-

14, 15-24,25-63 and over 64, and increased road 

mileage and road density have significantly increased 

crash risk. The study also suggested that it was 

important to consider spatial correlation in road-

segment and intersection-level accident models. 

Wedagama and Dissanayake (2010) studied 

the influence of accident related factors on road 

fatalities considering Bali province in Indonesia as a 

case study. Logistic regression models were separately 

developed for fatal accidents considering motorcycles 

and all vehicles including motorcycles with data from 

Bali in Indonesia. Seven predictor variables were 

employed in the developed models. The study found the 

probabilities of female motorcyclists and motorists were 

about 79% and 72% respectively contributing more on 

motorcycle and motor vehicle fatal accident than males. 

In addition, age was also significant to influence all 

vehicle fatalities. Age was accounted for about 50% to 

influence all vehicle fatalities. 

Seva et al. (2012) studied the motorcycle 

accidents in the Philippines considering personal and 

environmental factors. The variables considered by 

them for study were age, lighting conditions, traffic 

movement, road character, junction type, day, surface 

conditions, and driving behaviour. Logistic regression 

was used to predict the likelihood of an accident from 

the variables considered and a logit model was thus 

developed. According to their study, three variables 

were found to be significant predictors of motorcycle 

accidents. They were age, driving behaviour, and 

junction type. Wald‟s and Hosmer- Lemeshow test were 

used by them as logistic regression for goodness of fit. 

The main conclusion from their study was that the 

younger drivers are more likely to be involved in 

accidents. 
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Anowar et al., (2013) analyzed the accident 

patterns at selected intersections of an urban arterial in 

Dhaka. Data show that intersection accidents represent 

around 40 percent of total accidents occurring in the 

Metropolitan city of Dhaka.Based on the data analysis, 

the study also attempted to shed some light on the major 

causes, factors and types of accidents in order to 

identify the problem intersections and suggest 

appropriate counter-measures to reduce such accidents.  

The study researched 2 types of intersections – Urban 

and Suburban Intersections with 4 types of accident 

patterns – fatal, grievous, simple and just collision. 

Accident Scenario in India: 

The road accidents are increasing rapidly on 

Indian Highways. The fatalities of road accidents have 

increased from 64,000 in year 1994 to 1,46,000 in year 

2015. The 2% of National Highways and 7% of state 

highway carry 70% of goods traffic. The National 

Highways though contribute about 27.5% of road 

accidents occur in India, out of which 27.7% lead to 

fatalities and 28% to injuries. And the state highway 

contribute about 27% of road accidents occur in India, 

out of which 34% lead to fatalities and 29% to injuries. 

Accidents in Moradabad in NH24 are increasing day by 

day due to faulty road design; 20-40 persons were killed 

per month in NH24 in Moradabad area. 

Below is showing a chart of accidents in NH24 in 

MORADABAD area from year 2012 to year 2015 

 
Below is showing the yearly pattern of accident in India 

from year 1970 to year 2003. 

 
Growth of Road Traffic Accidents in India 

 

Vehicle Accidents on Indian Road during the Year 1970 

– 2015 (in Thousands) 

       Year 
No of 

Accident 
Person Killed Person injured 

1970 114.1 14.5 70.1 

1971 120.2 15.0 70.7 

1972 122.3 16.1 76.4 

1973 121.6 17.6 79.3 

1974 114.3 17.3 76.7 

1975 116.8 16.9 77.0 

1976 124.7 17.8 82.5 

1977 135.4 20.1 95.6 

1978 146.3 21.8 99.5 

1979 144.4 22.6 102.9 

1980 153.2 24.6 109.1 

1981 161.2 28.4 114.0 

1982 166.2 30.7 126.0 

1983 177.0 32.8 134.1 

1984 195.0 35.1 156.2 

1985 207.0 39.2 163.4 

1986 215.5 40.0 176.4 

1987 234.0 44.4 189.0 

1988 246.7 46.6 214.8 

1989 270.0 50.7 229.7 

1990 282.6 54.1 244.1 

1991 293.4 56.4 255.0 

1992 260.3 57.2 267.2 

1993 280.1 60.7 287.8 

1994 320.4 64.0 311.5 

1995 348.9 70.6 323.2 

1996 371.2 74.6 369.5 

1997 373.7 77.0 378.4 

1998 385.0 79.9 390.7 

1999 386.4 82.0 375.0 

2000 391.4 78.9 399.3 

2001 405.6 80.9 403.8 

 

 

 

 

2002 407.5 84.7 408.7 

2003 

 
400.2 83.7 433.9 

2004 415.2 88.6 443.8 

2005 439.3 

 

95.0 465.3 

2006 460.9 105.7 496.5 
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2007 

 

479.2 114.4 513.3 

2008 484.7 119.9 523.2 

2009 486.4 125.7 515.5 

2010 499.6 134.5 511.4 

2011 497.7 142.5 468.8 

2012 490.4 138.3 509.7 

2013 486.5 137.6 494.9 

2014 489.4 139.7 493.5 

2015 501.4 146.1 500.3 

Source: (Ministry of Road Transportation and 

Highways) 

Vehicle accidents on Indian roads during the 

year 2006-2015 were 4876200 around1305100 killed 

and 5127100 injured in those. Uttar Pradesh is highest 

in these road deaths, around 1,52,400 persons were 

killed during the year 2005-2015 in U.P. 

 

 

 

 
 

Road Traffic Safety:  

The safety of road traffic is improved by 

conducting complex measures. A considerable portion 

of them is connected with improvement in the design of 

motor vehicles, beginning with the introduction of 

better braking systems and ending with the provision of 

such special contrivances as safety belts for drivers and 

passengers, a soft instrument panel and collapsing 

steering column. An appreciable role is planned by 

improving road traffic safety among drivers, the 

population and at schools. Traffic safety is also 

achieved, however, by improving the methods of 

designing streets, roads and highway and technology of 

performing separate road construction and maintenance 

jobs, in particular the method of imparting a smooth and 

non-skid surface to pavements. Road traffic safety can 

be ensured only by simultaneously complying with the 

number of requirements namely: 

(i) Strict observance by drivers and pedestrians of 

traffic rules and regulations in urban and rural 

areas. 

(ii) Power fitness of the vehicle and its inspection at 

frequent intervals. 

(iii) Provision of horizontal and vertical elements of 

roads that will ensure the unhampered running of 

motor vehicles in the planned number at a preset 

speed. 

(iv) Maintaining road in its proper service condition 

(proper surface texture, strength and skidding 

resistance of the pavements) by the road repair and 

maintenance. 

(v) Improvement in the general technical training of 

the drivers by providing the basic information 

related to roads and influence of road conditions on 

traffic safety. 

Thus traffic safety can be ensured only by the 

joint efforts of the specialists in the branch of science 

and engineering and the road users. 

Road Vehicle Driver System: 

Traffic accidents are caused by the complex 

interaction of “Road Vehicle Driver System”. So for 

any accident, either all the above three factors are 

collectively responsible or the combination of any of 

the sub-systems i.e. road vehicles, vehicle driver and 

road driver is responsible. Accident may also occur due 

to any individual factor including the environmental 

factor.  

Traffic safety is affected by: 

(1) Road characteristics: which include road conditions 

and geometric of road. 
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(2) Vehicular characteristics: 

(i) Dynamic – Dynamic characteristics include 

speed, acceleration and deceleration 

(ii) Static – Include size, weight, shape of vehicle 

etc. 

(iii) Tire – Include size, tread pattern, inflation 

pressure 

(3) Driver characteristics: Include age, sex and mental 

state of drivers 

(4) Traffic characteristics: Volume of traffic on the 

road, composition of traffic, presence of slow 

moving vehicles, bullock carts etc. are the traffic 

characteristics which affect the safety. 

(5) Environmental characteristics: 

(i) Locational characteristics – include location 

and alignment of the road. 

(ii) Atmospheric characteristics – presence of 

ice and water on the surface. 

(iii) Developmental characteristics – include road 

side development, presence of advertisement 

boards, distance of building from road way. 

 

Factors Influencing Accident Rates: 

The research done in various countries have 

shown that almost 80% of the cases, the main cause of 

road accidents is bad road conditions. The accident rate 

is a function of large number of factors, which include: 

(1) Volume of traffic 

(2) Road geometries 

(3) Locational characteristics of horizontal curves 

(4) Pavement characteristics 

(5) Density of the population 

(6) Driver‟s temperament 

Need of the Study: 

It is not possible to eliminate the accidents 

altogether on the roads, but they can be minimized 

Accidents may be minimized by improving the 

geometric parameters of the roads i.e. acute geometrical 

features such as sharp horizontal curves, steep gradients 

or combination of them. To assess the situation to know 

the cause of accidents, one has to conduct a 

comprehensive study on accidents and identification of 

cause‟s improvement measures that can be implemented 

to reduce the accidents. 

 
Objective of the Study: 

The objective of this study is to develop 

statistical relationship between accident rate and road 

features like curvature, vertical profile, horizontal 

profile pavement width traffic volume and number of 

intersections per unit length of road on NHs of Uttar 

Pradesh passing through Moradabad from Gajraula to 

Moradabad   (NH-24) . 

 

Methodology of the Study:  

First the literature study will be carried out and 

then the data about road characteristics on several 

sections of NHs will be collected with the old and 

modern instruments. The data about traffic volume will 

be collected from the concern division of R & B 

department. The data about road accident for the last  

few  years will be collected from the concerned police 

stations.
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The data such as road marking, lighting, traffic enforcement sign, speed traffic volume etc. will be collected.  

Data analysis and modeling:  

The test section will be divided into several 

subsections. Data will be collected for each subsection 

in the range.  The study involves the data collection 

from the police stations falling along the study route. 

The road characteristics and route characteristics will be 

collected at several intervals. In the road characteristics 

following information will be collected: Carriageway 

width, Number of lanes, shoulder type, shoulder width, 

surface roughness etc. Access density, curve density, 

roadside development index etc are comes under route 

characteristics will also be collected stimulatingly. This 

information shall then be analyzed in the lab to model 

the accidents. Stochastic approach Negative binomial 

modeling will be applied.   

Modeling for Fatality Rate: 

Based on the accident data and various 

geometric features various accident models relating the 

fatality rate with geometric features will be tried. 

Models will be evolved carrying out nonlinear 

regression analysis. Although, accident is a complex 

phenomenon involving a large number of parameters 

which cause and influence the accident but an attempt 

will be made to model accident data. Different models 

adopted: 

      i.    Single and multivariate deterministic models 

i. Stochastic models 

ii. Multiple – logistic models 

iii. Artificial intelligence approaches 

iv. Fault tree analysis 

A. Deterministic models  

Deterministic models assume that the number 

of crashes is continuous and the error of the dependent 

variable is normally distributed with a constant 

variance. This assumption is misleading because the 

occurrence of accidents is random, discrete, and rare. At 

first researchers only paid attention to relationship 

between accidents and single variables. The different 

forms of deterministic model are 

Methodology of the Study 



ISSN:2395-1079                              Available online at http://www.Sajms.edwin.co.in 

South Asia Journal of Multidisciplinary Studies SAJMS August 2019, Vol. 5, No 7 
  
 

21 | P a g e  
 
 

1) Single variable models 

The dependant variable is expressed as a 

function of single variable. The value of dependent 

variable is completely determined by a single 

independent variable. Mathematically such relation can 

be described as  

Y = F(X) + C + ζ                                 

      -------- (2.1) 

Where Y      = Dependent variable 

    F(X) = Independent variable 

 C      = Constant    

 ζ       = Error term 

Using this principal various relationships were 

studies, such as relationships between the number of 

lanes and accident rates, traffic volume and accident 

rates,
 
shoulder and lane width and crash rates.

 
Traffic 

volume was believed to have a significant influence 

upon the occurrence of accidents. It is generally 

believed that the single-vehicle accident rate decreases 

while traffic volume increases, whereas the multiple-

vehicle accident rate increases with increasing traffic 

volume. 

In one of the studies, Zegeer et al.
1
*

 
reviewed 

30 highway safety studies and selected four, and from 

which they extracted data to develop relationships 

between vehicle safety and lane width, shoulder width, 

and shoulder type. Garber et al.** studied the influence 

of causal factors on the occurrence of accidents. Speed 

variance was shown to have a positive relationship with 

the accident rate in this study. Recognizing the 

complexity of accidents, researchers realized the 

necessity of using multivariate models in modeling 

accidents. 

2) Multivariate models: 

Multivariate models are an extension of the 

single variable model. Unlike the single variable model 

the multivariate models have two or more independent 

variables. But these models are difficult to analysis, 

though they account the influences of multiple factors. 

The mathematical form the model is as mentioned 

below 

Y = b0 + b1 X1 + b2 X2 + b3 X3 + b4 X4 + ………. + bn 

Xn  + ζ ----- (2.2) 

Where Y         = Dependent variable 

 X        = Independent variable 

 b0       = A constant 

 b1….n   = multiplication factor         

                                                           
1
Zegeer et al.*, Garber et al.**

   
Okamoto et al

***
. 

Garber et al.
 

developed multivariate 

deterministic models of highway accidents. In their 

study, sever significant independent variables were 

identified, which included mean speed, standard 

deviation of speed, flow per lane, lane width, and 

shoulder width. Their model showed that speed 

variance had a significant influence on the crash rate. 

Single and multivariate deterministic models 

show the influences of some causal factors over the 

occurrence of accidents, but the resulting quantitative 

relationships were not consistent. This is because; 

deterministic models lack the ability to explain the 

stochastic occurrence of accidents.   

B. Stochastic Models: 

Stochastic   models are logical alternative for 

events that occur randomly and independently over 

time.Unlike deterministic models stochastic models 

assume accident as  random event. Early in 1989, 

Okamoto et al
***

. suggested that the occurrence of 

traffic crashes follows  stochastic distribution. Garber 

et al. developed several models to describe the 

occurrence of crashes in using stochastic modeling 

techniques,like Poisson regression and Negative 

Binomial Regression. More stochastic models are 

Negative Binomial regression model, which include 

ZIPRMs and ZINBRMs.  

1) The different forms of stochastic model are: 

2) Poissons regression models:  

The basic assumption in Poissons models is 

that vehicle crashes are independent and follow 

Poissons distribution.  to demonstrate the application of 

a Poissons regression in accident frequency analysis, 

consider a set of i road sections. Let Yij, a random 

variable, be the number of roadway accidents during a 

one month period, j, 

 
!

)()(
ij

n

ij

ijijij
n

e
nPnNP

ijij 




     ------- (2.3) 

Where P(nij) is the probability of the 

occurrence of  n roadway accident on a roadway section 

I in month j, and λij  is the expected value (mean) of nij  

)exp()( ijijij XnE    ------- (2.4) 

for a roadway section i in month j, β is a vector of 

unknown regression coefficients and can be estimated 

by the standard maximum likelihood methods (Greene, 

1997)*. Xij describes roadway section geometric 

characteristic and other relevant roadside feature 

conditions for highway section   i in month j. 
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The Poisson regression models assume that the 

variance of the dependent variable is equal to the mean. 

The possibility of over-dispersion (having variance 

exceeding the mean, rather than equaling the mean as 

the poissons required) is always a concern in modeling 

accident frequency and may result in biased, inefficient 

coefficient estimates.   

3) Negative binomial regression models: 

One of the limitations with the Poissons 

regression  model is over – dispersion. Negative 

binomial regression was developed to be an 

improvement on the Poisson regression process. It 

corrects the over – dispersion caused by Poissons 

regression model by using a Gamma-distributed error 

term (Miaou, Shankar et al., Milton and Mannering)
**

. 

The negative binomial model is derived by rewriting 

equation such that, 

)exp()( ijijijij XnE    ------- (2.5) 

Where )exp( ij is a Gamma-distributed error 

term, and this addition allows the variance to exceed the 

mean as below: 

2][][]}[1]{[][ ijijijijij nEnEnEnEnVar  

      -------- (2.6) 

The negative binomial distribution has the 

following formulation: 

(Greene, 1997)*, (Miaou, Shankar et al., Milton and 

Mannering)
**
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ijij
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
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/1

!)/1(

))/1((
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/1

      -------- (2.7) 

Standard maximum likelihood methods can be 

used to estimate λij (Greene, 1997)*. Using equation 

2.7, the likelihood function for the negative binomial 

regression model is, 


  











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


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      -------- (2.8) 

where N is the total number of roadway 

sections, and 

  T  is the last month of roadway accident data. 

  α is the rate of over dispersion.  

This maximum likelihood function is used to 

estimate the unknown parameters, β and 1/α. 

4)  Zero inflated regression models: 

To address the possibility of zero-inflated 

accident counting processes on roadway section, the 

zero-inflated Poison (ZIP) and zero-inflated negative 

binomial (ZINB) regression models have been 

developed for handling zero-inflated count data. Both 

zero-inflated Poison (ZIP) and zero-inflated negative 

binomial (ZINB) assume that two different processes 

are at work for some zero accident count data. The 

zero-inflated Poisson (ZIP) assumed that the events, Y 

= (Y1, Y2,……, Yn)‟, are independent and 

Yi = 0 with probability pi + (1 – pi)e
-λ
        -------- (2.9) 

Yi = y with probability !/)1( yep y

ii
i

 ,   y = 1, 2,  

------- (2.10) 

Where y is the number of traffic accidents, and 

the mean and variance of Yi can be shown to be 

y

iii pYE )1()(               ------- (2.11) 

2][
1

][)( i

i

i

ii yE
p

p
YEYVar


 ---- (2.12) 

The zero-inflated negative binomial (ZINB) 

regression model follows a similar formation and 

assumes that the events, Y = (Y1, Y2, ……, Yn)’, are 

again independent and  

Yi=0 with probability 






/1

)/1(

/1
)1( 












i

ii pp      ------- (2.13) 

Yi = k with probability 















!)/1(

)1())/1((
)1(

/1

k

uuk
p

k

ii

i


 

, k = 1, 2, . .  

----(2.14) 

The maximum likelihood estimates (MLEs) 

are used to estimate the coefficients of a ZIP regression 

and ZINB regression model. Greene, 1997* 

5) Model developed in road user cost study: 

The work was carried out by the Central Road 

Research Institute, Delhi. The attempt was to 

investigate into the relationship between the accident 

rate and the road characteristics. Three important 

features were considered for understanding the accident 

rates.  

i. Average horizontal curvature in Degree per km 

(CV) 

ii. Vertical profile of the road (RF) 

iii. Number of road junction (J) 

Road accident data for a period from 1974 to 

1979 was collected and average was calculated and has 

been used as the dependent variable. The models are 

built upon the accident data and road geometry using 

multiple linear regression analysis technique. The 

correlation matrix was prepared between the dependent 
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variable and each of the three independent variables 

(Table 2.1). 

Table: 2.1 Correlation Matrix Table. 

RF CV J AR(1)  

1.0000 0.6134 -0.3725 0.1113 RF 

0.6134 1.0000 -0.2335 0.2784 CV 

-0.3725 -0.2335 1.0000 0.7436 J 

0.1113 0.2784 0.7436 1.0000 AR(4) 

From the correlation matrix they concluded 

that the accident rate on the Bombay– Pune road is 

positively correlated to each of the three geometry 

variables. Relating the geometry variables to the 

accidents they developed the following multivariate 

models: 

The developed model clearly shows that as the 

number of intersection increases, accident rate also 

increases. Another study was conducted by CRRI in 

which two new addition variables were added. The 

effect of pavement width and the average daily traffic 

was also taken into account. The following twelve 

equations were developed; six each for  

i. Accident rate per km per annum (AR 1), and 

ii. Accident rate in million vehicle km per annum (AR 

4) 

From this study it was demonstrated how the 

road accident rates is related to the simple road 

geometry characteristics and the traffic volume. The 

main drawback to these models is that it does not takes 

accounts the other road geometry features such as the 

sight distance, the condition of shoulders, etc. which are 

also important in understanding the road accidents 

deeply.  

6) Model developed for Virginia’s Highway: 

Garber J. N. et al.
(5)

, developed Multivariate 

Ratio of Polynomials model to relate crash rates and the 

characteristics of speed and flow. The following model 

was recommended by them:  

))MEAN(*)09E875.2(                          

)MEAN(*)FPL(*)12E143.3()MEAN(*)SD(*)07E72.1(                          

)MEAN(*)05E509.6()FPL(*)15E527.8()FPL(*)SD(*)10E256.1(                          

)FPL(*)08E071.2()SD(*)07E65.8()SD(*)03E591.1()322.0((CRASHRATE

4

2222

2422

242









 Where: 

CRASH RATE = Crash rate 

SD = Standard deviation of speed 

FPL = Flow  per lane 

MEAN = Mean speed 

The R
2
 value is 0.5156 and the AIC is -562.11. 

The graphical representations of the model are shown in 

Figure. 

It has shown that the crash rate increases as the 

standard deviation (SD) of speed increases at a low 

value of the flow per lane. For relatively high flow per 

lane, the crash rate decreases as the standard deviation 

of speed increases.  
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fo|kfFkZ;kas dh baVjusV vklfDr ij ifjos”k ds  

izHkko dk v/;;u 

 

eukst iVsy 

“kks/k Nk=  

euksfoKku] jkuh nqxkZorh fo”ofo|ky;] tcyiqj 

 

MkW- Jherh “kksHkuk [kjs 

lsok fuo`Ÿk izk/;kid  

“kkldh; egkdkS”ky dyk ,oa okf.kT; Lok”kklh egkfo|ky; tcyiqj
 

 

Jh HkwisUnz fuxe 

lsok fuo`Ÿk dkWmlyj  

“kkldh; f”k{kk euksfoKku ,oa lan”kZu egkfo|ky;] tcyiqj 

lkjka”k& 

baVjusV dEI;wVjksa dks vkil esa fcuk rkj ds tksM+us okys usVodksaZ dk usVodZ ;kuh U;wehfM;k dk ewyHkwr dkjd gSA ;g fo”o 

Hkj ds “kS{kf.kd] vkS|ksfxd] ljdkjh vkSj xSj&ljdkjh laLFkkvksa vkSj O;fDr;ksa dks vkil esa tksM+rk gSA izLrqr “kks/k esa 

fo|kfFkZ;ksa dh baVjusV vklfDr ij ifjos”k ds izHkko dk v/;;u fd;k x;k gS ftleas “kgjh ,oa xzkeh.k {ks= ds mPPkrj 

ek/;fed fo|ky;ksa ds 200 Nk= ,oa 200 Nk=kvksa dks U;kn”kZ ds :Ik esa ;kn`fPNd fof/k ls fy;k x;kA “kks/kdk;Z esa “kks/kdrkZ 

}kjk fufeZr ekudhd`r baVjusV vklfDr ekiuh dk iznŸk laxzg gsrq mi;ksx fd;k x;kA v/;;u ls tks izeq[k fu’d’kZ fudys 

muls Kkr gqvk fd& Nk=] Nk=k ,oa Nk=$Nk=kvksa dh baVjusV vklfDr ij ifjos”k dk lkFkZd izHkko ugha iM+k gSA fyax 

fHkUurk ds lanHkZ esa “kgjh {ks= ds Nk= ,oa Nk=kvksa dh baVjusV vklfDr esa lkFkZd varj ugha gS tcfd xzkeh.k {ks= ds Nk=ksa 

dh baVjusV vklfDr Nk=kvksa dh vis{kk vf/kd gSA  

izeq[k “kCn & baVjusV vklfDr] ifjos”k 

izLrkouk%& 

baVjusV dEI;wVjksa dks vkil esa fcuk rkj ds 

tksM+us okys usVodksZa ;kuh U;w ehfM;k dk ewyHkwr dkjd 

gSA baVjusV vkSj eksckby ,lksfl;s”ku vkWQ bafM;k dh 

fjiksVZ ¼vDVwcj 2015½ ds vuqlkj Hkkjr esa 35 djksM+ ls 

vf/kd yksx baVjusV dk iz;ksx dj jgs gSaA fo”o ds 160 

ls vf/kd ns”k blds lnL; gaS vkSj nqfu;k¡ esa lok pkj 

vjc ls vf/kd yksx blds iz;ksxdrkZ gSaA ;gh dkj.k gS 

fd bls fo”o dk usVodZ ekuk tkrk gSA ;g fo”o Hkj ds 

“kS{kf.kd] vkS|ksfxd] ljdkjh vkSj xSj&ljdkjh laLFkkvksa 

vkSj O;fDr;ksa dks vkil esa tksM+rk gSA ;g fo”o Hkj ds 

vyx&vyx IysVQkeZ ij dke djus okyh usVodZ 

iz.kkfy;ksa dks ,d ekud izksVksdksy ds ek/;e ls tksM+us esa 

l{ke gSA bldk dksbZ dsUnzh; izkf/kdj.k ugha gSA ek= 

fofHkUu usVodksZa ds chp ijLij lgefr ds vk/kkj ij 

bldh ifjdYiuk dh x;h gSA ;g lgefr bl ckr ij gS 

fd lHkh iz;ksxdrkZ laLFkk,¡ bl ij lans”k ds vknku&iznku 

ds fy;s ,d gh izs’k.k Hkk’kk ;k izksVksdksy dk iz;ksx djsaxhA 

lu~ 1969 esa foaVj lQZ us baVjusV lkslk;Vh dk xBu 

fd;k Fkk vkSj dqN *esuÝse* dEI;wVjksa dks ijLij tksM+ 

fn;k FkkA baVusV lkslk;Vh ek= LoSfPNd laLFkkvksa dk 

laxBu gS] tks baVjusV ds ekudksa dk fu/kkZj.k djrh gS 

vkSj mlds ek/;e ls rduhdh fodkl ij utj j[krh gSA 

de mez esa rduhdh ds ,DliVZ cu jgs cPPks csf>>d 

lks”ky usVofdaZx lkbV~l dk mi;ksx dj jgs gSa tks cgqr 

fpark tud gSA okf.kT; ,oa m|ksx laxBu *,lkspSe* ds 

lks”ky MsoyiesaV QkamMs”ku dh losZ fjiksVZ ds vuqlkj 

jkstkuk 13 lky rd dh mez ds yxHkx 76 izfr”kr cPps 

ohfM;ks lkbV~l ;w&V~;wc ij lfQaZx dj jgs gSaA vkt ds 

le; iwjh nqfu;k¡ fleV dj gekjh maxfy;ksa ij vk x;h gS 

vkSj ;g lc laHko gks ik;k gS dsoy lwpuk izkS|ksfxdh ds 

dkj.k vkSj bl lwpuk izkS|ksfxdh dk lkjk vk/kkj 

gS&baVjusVA nqfu;k esa lcls T;knk baVjusV mi;ksx djus 

okyksa dh la[;k phu esa gS vkSj Hkkjr tSls ns”k esa Hkh 

yxHkx 30 djksM+ yksx orZeku le; esa baVjusV dk 

mi;ksx dj jgs gSaA dkSj] djethr ¼2015½ us volkn ds 

lanHkZ esa fd”kksjksa esa baVjusV vklfDr dk v/;;u fd;kA 

v/;;u ls tks izeq[k fu’d’kZ fudys muls Kkr gksrk gS fd 

“kgjh fd”kksj ,oa fd”kksfj;ksa ds baVjusV vklfDr ,oa 

volkn ds e/; lkFkZd /kukRed lglaca/k ik;k x;k tks 
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xzkeh.k fd”kksj&fd”kksfj;ksa esa ugha FkkA “kks/kdrkZvksa dk 

vfHker gS fd blls ;g irk pyrk gS fd tks baVjusV 

vklfDr ls xzflr gksrs gSa muesa volkn ds gksus dh 

laHkkouk jgrh gSA bjtsosV ,- lh- fudksfyl Mªkxkuk 

tsfjd] vksytk fuflQksjksfod lqjdksfod ¼2015½ us 

v/;;u esa ;g ik;k x;k fd fo|kfFkZ;ksa esa baVjusV dk 

cgqr vf/kd izpyu Fkk ftlesa Qslcqd ,oa ;w&V~;wc dk 

lokZf/kd mi;ksx fd;k tk jgk FkkA baVjusV ds mi;ksx 

dk eq[; mís”; euksjatu ds fy;s fd;k tk jgk FkkA 18-7 

izfr”kr fo/kkFkhZ baVjusV vklDr FksA “kekZ MkW- dfiy nso] 

xqIrk MkW- bZ”oj n;ky] MkW- xqatu] MkW- foHkk “kekZ] MkW- 

jkts”k “kekZ ,oa MkW- fnO;k ¼2016½ us Kkr fd;k fd 28-

57% fo|kFkhZ baVjusV vklDr FksA Nk= ,oa Nk=kvksa ds 

baVjusV vklfDr essa lkFkZd varj FkkA Nk=ksa esa baVjusV 

vklfDr dh ek=k vf/kd FkhA vf/kd vk;q ds fo|kfFkZ;ksa 

dh rqyuk esa] de vk;q ds fo|kfFkZ;ksa esa baVjusV vklfDr 

de Fkh rFkk baVjusV dk yxkrkj mi;ksx djus vkSj de 

mi;ksx djus okyksa esa lkFkZd varj FkkA lkSUn;Z Vh- ,- 

vkSj ekmusl irj ¼2018½ ds v/;;u ls tks fu’d’kZ fudys 

muls Kkr gksrk gS fd “kgjh {ks= ds 83-3 izfr”kr ,oa 

xzkeh.k {ks= ds 78 izfr”kr fo|kFkhZ U;wu baVjusV vklfDr 

ls xzflr FksA nksuksa lewgksa ds Nk= ds fy, LekVZQksu ,oa 

baVjusV dk mi;ksx djus esa fcrk;k x;k le;] *fjLd* 

dkjd FksA euksoSKkfud “kks/kksa ls irk pyrk gS fd baVjusV 

dh ;g yr MªXl ;k “kjkc dh yr ftruh [krjukd vkSj 

uqdlkunk;d gSA cPps vkSj ;qok oxZ *baVjusV ,fMD”ku 

fMlvkWMZj* ls T;knk ihfM+r gksrs tk jgs gSaA vkWuykbu 

xsfeax] lks”ky usVofdaZx lkbV~l Qslcqd] okV~lvi dk 

?kaVksa mi;ksx v”yhy phtsa ns[kus dh vknr blds 

“kq:vkrh y{k.k gSa vkSj fQj gkykr dqN ,sls gks tkrs gSa 

fd baVjusV dk mi;ksx u dj ikus ls cSpsuh] fpM+fpM+kiu 

vkSj xqLlk vkus yxrk gSA pkbuht ,dsMeh vkWQ lkbal 

}kjk fjlpZ ds vuqlkj baVjusV dh cqjh yr gekjs fnekx 

vkSj izfrj{kk ra= dks detksj dj nsrh gS] ftlds dkj.k 

gekjh chekfj;ksa ls yM+us dh {kerk esa deh vk ldrh gSA 

izLrqr “kks/k esa baVjusV vklfDr ij ifjos”k ds izHkko dk 

v/;;u fo|kfFkZ;ksa dks baVjusV vklfDr ds nq’izHkko ls 

cpkus esa lgk;d gksxk ftlls muds ekufld LokLF; ij 

foijhr izHkko u iM+sA   

Pkj& 

Lora= pj & ifjos”k ¼”kgjh@xzkeh.k½ 

Ikjra= pj & baVjusV vklfDr 

fu;af=r pj & vk;q 16&18 o’kZ mPPkrj ek/;fed 

 

 

mís”; &  

1- “kgjh ,oa xzkeh.k {ks= ds Nk=@Nk=k@fo|kfFkZ;ksa 

dh baVjusV vklfDr dk rqyukRed v/;;uA 

2- “kgjh@xzkeh.k {ks= ds Nk= ,oa Nk=kvksa dh 

baVjusV vklfDr esa fyax fHkUurk dk v/;;uA 

ifjdYiuk,¡ &  

1- “kgjh ,oa xzkeh.k {ks= ds Nk=@Nk=k@fo|kfFkZ;ksa dh 

baVjusV vklfDr esa lkFkZd varj ugha gksrk gSA  

2- “kgjh@xzkeh.k {ks= ds Nk= ,oa Nk=kvksa dh baVjusV 

vklfDr esa lkFkZd fyax fHkUurk ugha gksrh gSA  

U;kn”kZ& izLrqr “kks/k dk;Z gsrq tcyiqj ftys ds “kgjh 

vkSj xzkeh.k mPPkrj ek/;fed fo|ky; ds Nk=&Nk=kvksa 

dk p;u ;knf̀PNd fof/k ls fd;k x;k ,oa mudk 

foHkktu fuEu rkfydk ds vuqlkj fd;k x;k& 

rkfydk Øekad&1 

U;kn”kZ 

ifjos”k Nk= Nk=k,¡ ;ksx 

xzkeh.k 100 100 200 

“kgjh 100 100 200 

;ksx 200 200 400 

ijh{k.k& 

“kks/kdk;Z esa ekudhd̀r baVjusV vklfDr ekiuh 

¼”kks/kdrkZ }kjk fufeZr½ dk iz;ksx fd;k x;k gSA 

fof/k&  

tcyiqj laHkkx ds “kgjh ,oa xzkeh.k mPprj 

ek/;fed fo|ky;ksa ds Nk=&Nk=kvksa dk *lsEiy fMtkbu* 

ds vuqlkj p;u fd;k x;kA bu fo|kfFkZ;ksa ij “kks/kdrkZ 

}kjk fufeZr ,oa ekudhd̀r baVjusV vklfDr ekiuh dk 

iz”kklu dj ifj.kke izkIr fd;s x;sA  

Ikfj.kkeksa dk fo”ys’k.k ,oa O;k[;k& bls fuEukuqlkj fd;k 

x;k gS& 

Rkkfydk Øekad &2 

“kgjh ,oa xzkeh.k {ks= ds Nk=] Nk=k ,oa Nk=$Nk=kvksa ds 

baVjusV vklfDr laca/kh rqyukRed ifj.kke 

lewg {ks= Lka[;k e/;eku 
Ekkud 

fopyu 

Økafrd 

vuqikr 

^ih^ 

eku 

Nk= 
“kgjh 100 21.23 9.38 

1.73 >0.05 
Xkzkeh.k 100 23.73 11.06 

Nk=k 
“kgjh 100 20.15 9.77 

1.07 >0.05 
Xkzkeh.k 100 18.56 11.26 

Nk=$ 

Nk=k 

“kgjh 200 20.69 9.59 
0.90 >0.05 

Xkzkeh.k 200 21.64 11.54 

Lora=rk ds va”k&198@398  0-05 Lrj dk U;wure eku &1-97@1-97 

                0-01 Lrj dk U;wure eku & 2-60@2-59 
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 mijksDr lkj.kh esa “kgjh ,oa xzkeh.k {ks= ds 

Nk=]Nk=k ,oa Nk=$Nk=kvksa ds baVjusV vklfDr laca/kh 

ifj.kke iznf”kZr fd;s x;s gSaA bu ifj.kkeksa ls Li’V gks 

tkrk gS fd “kgjh ,oa xzkeh.k {ks= ds rhuks lewgksa ds fy;s 

baVjusV vklfDr esa lkFkZd varj ugha gSA izkIr Økafrd 

vuqikrksa ds eku Øe”k% 1-73] 1-07 ,oa 0-90 gSa tks 

lkFkZdrk ds U;wure lkj.kheku dh vis{kk de gSaA  

vr% mijksDr ifj.kkeksa ds vk/kkj ij fu’d’kZ 

Lo:i dgk tk ldrk gS fd “kgjh ,oa xzkeh.k {ks= ds 

Nk=] Nk=k ,oa Nk=$Nk=kvksa ds lfEefyr lewg dh 

baVjusV vklfDr esa lkFkZd varj ugha gS vFkkZr~ “kgjh ;k 

xzkeh.k gksus dk baVjusV vklfDr ij lkFkZd izHkko ugha 

iM+rk gSA   

rkfydk Øekad 03 

“kgjh@xzkeh.k {ks= ds Nk= ,oa Nk=kvksa dh baVjusV 

vklfDr esa varj laca/kh rqyukRed ifj.kke 

{ks= fyax Lka[;k e/;eku 
Ekkud 

fopyu 

Økafrd 

vuqikr 

^ih^ 

eku 

“kgjh 
Nk= 100 21.23 9.38 

0.80 >0.05 
Nk=k 100 20.15 9.77 

Xkzkeh.k 
Nk= 100 23.73 11.06 

3.20 <0.01 
Nk=k 100 18.56 11.26 

Lora=rk ds va”k & 198          0-05 Lrj dk U;wure eku & 1-98 

                            0-01 Lrj dk U;wure eku & 2-60 

mijksDr lkj.kh esa “kgjh ,oa xzkeh.k {ks= ds 

Nk=&Nk=kvksa ds baVjusV vklfDr ds ifj.kke iznf”kZr 

fd;s x;s gSaA buls Kkr gksrk gS fd “kgjh fo|ky;ksa ds 

Nk= ,oa Nk=kvksa ds baVjusV vklfDr dk izkIr Økafrd 

vuqikr dk eku 0-80 gS tks 0-05 Lrj ij lkFkZd ugha gSA 

xzkeh.k lewgksa esa Økafrd vuqikr eku 3-20 gS tks 0-01 

Lrj ij lkFkZd gSA xzkeh.k Nk=ksa dh baVjusV vklfDr 

Nk=kvksa dh vis{kk vf/kd gSA mijksDr ifj.kkekssa ds vk/kkj 

ij fu’d’kZ Lo:Ik dgk tk ldrk gS fd “kgjh {ks= ds 

Nk= ,oa Nk=kvksa dh baVjusV vklfDr eaas fyax fHkUurk ugha 

gSa tcfd xzkeh.k {ks= ds Nk=ksa dh baVjusV vklfDr] 

Nk=kvksa dh vis{kk vf/kd gSA “kgjh ,oa xzkeh.k {ks= ds 

Nk=@Nk=k@fo|kfFkZ;ksa ds baVjusV vklfDr esas lkFkZd 

varj ugha gksrk gSA Nk=&Nk=kvksa ,oa buds lfEefyr 

lewg dh baVjusV vklfDr ij ifjos”k dk lkFkZd izHkko 

ugha iM+rk gSA blls Li’V gksrk gS fd “kgjh ,oa xzkeh.k 

{ks= ds rhuksa lewgksa dh baVjusV vklfDr esa lkFkZd varj 

ugha gSA vr% mijksDr ifj.kkeksa ds vk/kkj ij iwoZ esa yh 

x;h ifjdYiuk vLohd`r  ugha gksrh gS vFkkZr~ baVjusV 

vklfDr ifjos”k ds izHkko ls Lora= gSA  

orZeku esa baVjusV ds {ks= esa pgaqeq[kh fodkl 

gqvk gSA baVjusV dh lqfo/kk,¡ “kgjh ,oa xzkeh.k lHkh {ks=ksa 

esa vklkuh ls miyC/k gSaA fo|ky;ksa esa Hkh baVjusV mi;ksx 

dk izf”k{k.k fu;fer :Ik ls fn;k tkrk gS pkgs os “kgjh 

“kkyk,¡ gks vFkok xzkeh.kA LekVZ Qksu dh miyC/krk us 

baVjusV dk mi;ksx vkSj Hkh lgt dj fn;k gS fo|kfFkZ;ksa 

dks ikB~; lkexzh [kkstus ,oa izkstsDV ds dk;Z esa baVjusV 

dk mi;ksx djus dh lykg nh tkrh gSA T;knkrj fo|kFkhZ 

baVjusV ls izkIr lwpukvksa ds izfr tkx:d gS ,oa os 

bldk fu;fer mi;ksx dj jgs gSaA ,slh fLFkfr esa ifjos”k 

dk egRo mruk ugha jg tkrk ,oa laHkor% “kgjh ,oa 

xzkeh.k fo|kfFkZ;ksa esa yxHkx leku baVjusV vklfDr ds 

vkus dk ;g ,d dkj.k gks ldrk gSA  

musjh vkstMsu lqdjku ,oa dsuu rkefnj ¼2011½ 

us gkbZLdwy ds fo|kfFkZ;ksa ds ,d lewg ds baVjusV 

vklfDr dk ewY;kadu fd;kA tks izeq[k fu’d’kZ fudys 

muls Kkr gksrk gS fd baVjusV esa O;rhr fd;s x;s le; 

,oa volkn ekiuh ds izkIrkadksa dk baVjusV vklfDr ekiuh 

ds izkIrkadksa ds lkFk ldkjkRed lg&laca/k FkkA Nk=ksa esa  

baVjusV vklfDr] Nk=kvksa dh vis{kk vf/kd FkhA lkSan;Z Vh- 

,- vkSj ekmusl iRkj ¼2018½ ds v/;;u ls tks fu’d’kZ 

fudys muls Kkr gksrk gS fd “kgjh {ks= ds 83-3 izfr”kr 

,oa xzkeh.k {ks= ds 78 izfr”kr fo|kFkhZ U;wu baVjusV 

vklfDr ls xzflr FksA nksuksa lewgksa esa Nk=] LekVZQksu ,oa 

baVjusV dk mi;ksx djus esa fcrk;k x;k le; *fjLd* 

dkjd FksA “kks/kdrkZvksa us ;g lq>ko fn;k fd fo|kfFkZ;ksa 

dks ckg~; xfrfof/k;ksa ,oa f”k{kk esa layXu djus dks egRo 

nsuk pkfg;s] ftlls baVjusV vklfDr dh jksdFkke gks ldsA 

bl izdkj ;g Li’V gks tkrk gS fd baVjusV vklfDr 

ifjos”k ds izHkko ls Lora= gSA ;g laHkor% bldh vklkuh 

ls miyC/krk ,oa dsUnz ,oa jkT; “kklu }kjk blds 

“kS{kf.kd mi;ksx fd;s tkus dh ;kstukvksa ds QyLo:Ik 

gSA xzkeh.k {ks= esa Nk=kvksa dh rqyuk esa Nk= baVjusV dk 

vf/kd mi;ksx dj jgs gaS D;ksafd ml ifjos”k esa Nk=kvksa 

dks vHkh mruh Lora=rk izkIr ugha gq;h gSA xzkeh.k 

vfHkHkkodksa dk mudh ckfydkvksa ij ckydksa dh rqyuk esa 

vf/kd dBksj fu;a=.k gSA “kks/k ifj.kke ;g iznf”kZr dj 

jgs gSa fd xzkeh.k {ks=ksa ds fodkl esa baVjusV dh vge~ 

Hkwfedk gks ldrh gS ftlls “kgjh ,oa xzkeh.k {ks= ds 

fodkl leku :Ik ls gks ldsaxsA orZeku le; esa lsVsykbV 

lqfo/kkvksa ds dkj.k baVjusV dk mi;ksx gj {ks= esa vR;ar 

O;kid gks x;k gS tks xzkeh.k {ks= ds fodkl esa lgk;d gks 

jgk gSA  

fu’d’kZ& 

1- Nk=] Nk=k ,oa Nk=$Nk=kvksa dh baVjusV vklfDr ij 

ifjos”k dk lkFkZd izHkko ugha iM+rk gSA 
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2- “kgjh {ks= ds Nk= ,oa Nk=kvksa dh baVjusV vklfDr 

esa lkFkZd varj ugha gSA 

3- xzkeh.k {ks= esa Nk=ksa dh baVjusV vklfDr Nk=kvksa dh 

vis{kk vf/kd gSA 

lanHkZ%&  

1- eksgEen] lqyseku ,oa fjtokuk rjauqe 

¼2006½&euksfoKku esa iz;ksx ,oa ijh{k.k] ubZ fnYYkh] 

eksrhyky cukjlhnkl] izFke laLdj.k] i`-la- 407&427 

2- flag] v:.k dqekj ¼2001½&vk/kqfud vklkekU; 

euksfoKku] fnYyh] eksrhyky cukjlhnkl] izFke 

laLdj.k] i`-la- 206&232 

3- JhokLro] Mh- ,u- ¼2011½&vk/kqfud lekt 

euksfoKku] vkxjk] vxzoky ifCyds”ku] r`rh; 

laLdj.k] i`-la- 563&600 
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EXCLUSION ALGORITHM FOR MANETS 
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 Department of Computer Science and Engineering, 

Velammal Institute of Technology, Chennai, India  

Abstract— In Mobile Ad Hoc Networks, while solving the mutual exclusion problem, there may be issues related to 

connectivity and mobility. Also there may be very high broadcasting overhead and link failure. In order to overcome 

these issues, in this paper, we propose a reliable and fault-tolerant mutual exclusion algorithm. When the nodes are 

deployed in the network, a leader node is elected and it enters into critical state. When it exits the CS, it determines the 

expected resident time (ERT) of each requested nodes, based on the link quality, residual energy and mobility 

parameters. Then it grants the token to the node with highest ERT. If multiple resources are free, then the nodes are 

sorted in the descending order of ERT and granted access accordingly. If the node does not receive any response from the 

leader node for tokens for a pre-defined time, then it initiates a leader election process. By simulation results, we show 

that the proposed technique minimizes the link failures and increases the network connectivity. 

Index terms— MANETs, Fault-tolerant, Mutual Exclusion, ERT, Mobility.  

I. INTRODUCTION 

1.1 Mobile Ad-Hoc Networks (MANETs) 

A mobile ad- hoc networks is a network which 

has no fixed infrastructure and is combination of mobile 

nodes and some immobile infrastructure. Ad-hoc 

network has dynamic topology. Nodes in ad-hoc system 

can communicate directly only with thenodes that are 

immediately within their transmission range. To 

communicate with the other nodes, an intermediate 

node is required to forward the packet from the source 

to the destination. Therefore, in ad hoc system, nodes 

are required to cooperate in order to maintain 

connectivity and each node may act as a router in 

routing data through the network.[1] The mobile ad-hoc 

wireless network (MANET) is a collection of mobile 

nodes that communicate over paths composed of one or 

a sequence of wireless links. A wireless link is 

established only if two nodes are within a certain 

transmission radius. Moreover, the nodes mobility 

pattern creates unpredictable wireless links formation 

and removal; as a consequence a path between two 

nodes can change very frequently due to topology 

change.[2] 

The MANETs differentiate themselves from 

others by the following facts. Firstly, they are self-

organizing and relies on no fixed infrastructure (no base 

stations, access points, remote servers etc.). All network 

functions are performed by the nodes forming the 

network, and each node performs the functionality of 

host and router, relaying data to establish connectivity 

between source and destination nodes not directly 

within each other‟s transmission range. Secondly, 

MANETs are peer systems with distributed control and 

without central nodes. Last but not least, MANETs have 

constrained resource, such as communication resource, 

computation resource and energy. [3]. 

1.2 Distributed Mutual Exclusion Algorithm 

In distributed computing environment, there 

are many resources that are shared among multiple 

processors. Thus, a number of processors often compete 

to have exclusive access to such shared resources. In 

order to avoid conflict, we need sophisticated algorithm 

to control the access to such resource. Such algorithms 

are called mutual exclusion algorithms. [4] The facility 

that ensures that only one node is in its critical section 

(CS) at any given time, namely mutual exclusion in a 

distributed system such as a MANET has received 

attention from various researchers recently. In general, 

distributed mutual exclusion algorithms may be 

classified as permission based or token based. In the 

permission-based algorithms, a node would enter a CS 

after receiving permission from all of the nodes in its 

set for the CS. In token-based algorithms however, the 

possession of a system-wide unique token would 

provide the right to enter a CS [10]. 

Concurrency and waiting time are important 

performance measures for a distributed group mutual 

exclusion algorithm. Concurrency means the number of 

processes that are executing their respective code 

simultaneously, and higher concurrency is always better 

for system throughput. Waiting time is the time that a 

process must wait to enter the CS after it issues a 
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request. The design of an algorithm that achieves high 

concurrency and small waiting time is nontrivial when 

processes in different groups make requests 

simultaneously. Consider the situation that some 

processes are in the CS and a process in the same group 

makes a request. If the request is granted immediately, 

concurrency increases. On the other hand, requests by 

other processes in different groups must wait to be 

granted permission to CS. The difficulty of algorithm 

design is the trade-off between concurrency and waiting 

time. [5]. 

II. RELATED WORKS 

Ashish Hhanna et al [4] have proposed a 

solution to the k-local mutual exclusion problem in 

MANETs. The algorithm uses a leader-based approach 

and the leader is equipped with a token. It is suited to 

handle mobility that triggers the dynamism in topology 

of ad hoc networks. The algorithm satisfies safety, 

starvation freedom and l-deadlock avoidance properties. 

The best case message complexity of their algorithm is 

O(1) whereas the worst case message complexity is 

O(N). To the best of our knowledge, it is the first 

algorithm to solve k-local mutual exclusion problem in 

MANETs. The solution to token loss problem is also 

included in the present exposition. 

PratvinaTalele et al [5] have presented a 

distributed algorithm for the group mutual exclusion 

problem in distributed systems for MANET. In this 

algorithm, a process that obtains a token can enter a 

critical section. To reduce message complexity, it uses a 

set of quorums, each of which is a subset of the process 

set, and any two quorums share at least one process. 

SayaniSil and Sukanta Das [6] have proposed 

a distributed mutual exclusion algorithm for MANET in 

which the network is clustered hierarchically. It uses a 

token passing scheme to get the mutual exclusion. Each 

node generates a Request message if it wants to execute 

the critical section (CS). In clustered tree network, each 

node points to some other node in the tree where from 

the node can get the token. After getting the token, the 

requesting node executes the CS, and after completion 

of execution the token remains with the node. The token 

is not circulated if it is not requested. 

Moharram Challenger et al [7] have proposed a 

new hybrid algorithm which gains from powerful 

aspects of both Token-based algorithms and Raymond‟s 

& Suzuki-Kasami‟s algorithms. Raysuz‟s algorithm (the 

proposed algorithm) uses a clustered graph and 

executes Suzuki-Kasami‟salgorithm (intra clusters) and 

Raymond‟s algorithms (inter clusters). 

 

FaranehZarafshan et al [8] have proposed a new 

dynamic algorithm as a solution for mutual exclusion in 

partitioned distributed systems. The correctness of the 

algorithm is proven. This algorithm also prolongs the 

lifetime of service to mutual exclusion for full and 

partial topologies especially for the situations where 

there is no majority. Furthermore, it needs less number 

of messages transmitted. Finally, it is simple and easy 

to implement. 

MuraliParameswaran and ChittaranjanHota [9] 

have presented a novel permission-based algorithm 

which introduces a HOLD message to ensure that the 

requesting nodes be aware of the node currently 

executing in the critical section. It uses an adaptable 

timeout mechanism which can handle critical sections 

having varying execution times. It also presents an 

algorithm that can handle situations where the node in 

critical section itself can fail. 

III. PROPOSED SOLUTION 

3.1 Mutual Exclusion Algorithm 

   Let LNi be the leader node. 

Let NNi be the neighbor node. 

Let CR be the critical state of the node. 

Let T_REQ be the token request message. 

Let L_Mes be the leader information message. 

Let R_Ack be the request acknowledgement 

message. 

The steps involves in the fault tolerant K-Local Mutual 

Exclusion Algorithm are as follows: 

3.1.1 Access Provision 

1. When the nodes are deployed in the network, 

LNiis elected. 

2. LNi broadcast the Leader Information message 

(L_Mes) to all nodes and it enters into CR. (i.e. 

the node which has access to resource). 

3. If any node wishes to enter into CR, it measures 

the link quality, residual energy andmobility 

information periodically and sends it along with 

the token request message T_REQ to LNi. 

4. LNi stores the T_REQ into the queue and sends 

the R_Ack to the requested node. 

5. When LNi exits CR, it estimates the expected 

resident time (ERT) of each requested node.  

6. LNi grants the token (T) to the node with highest 

ERT. 

Where T includes a variable Qf which refers to the 

number of free resources at time t. 
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7. If multiple resources are free, then the nodes are 

sorted in the descending order of ERT and granted 

access accordingly. 

3.1.2 Failure Detection 

1. If a node does not get any R_Ack from LNi for a 

predefined time t, then it sends a voting message 

its neighbors NNi. 

2. NNi will send their vote for the leader. 

3. If NNi receives any positive acknowledgement 

from LNi during time t, then it is casted with 

either 1 or 0 vote. 

4. The number of votes are collected and based on 

the count, then LNi will be marked either as failed 

or efficient. 

5. If it is failed, then another node (with high ERT) 

from the neighbor list is elected.  

For example 

 
Figure 1. Network Architecture 

 Initally N5 is chosen as leader node. It broadcast 

the Leader Information message (L_Mes) to all 

nodes. 

 When N3 wish to enter into CS, it sends a T_REQ 

to LN2. 

 LN2 stores the T_REQ and sends the R_Ack 

message to N3. 

 Similarly, N1 and N4 also sends T_REQ message 

 When LN2 exits the CR, it estimates the expected 

resident time (ERT) of each requested node based 

on the link quality, residual energy and mobility 

parameters. 

 LNi grants the token (T) to the node N1 with 

highest ERT. 

 When a node leaves the CR state, it determines the 

expected resident time (ERT) of each requested 

nodes using the fuzzy logic. The node parameters 

such as link quality, residual energy and mobility 

are considered as inputs parameters. The input 

parameters are used to make decision rules and 

based on the outcome of the rules i.e. combined 

score (CS). The node with maximum CS will have 

highest ERT. 

In the following table , LQ, RE and M are given as 

inputs and the output represents the combined 

score.  

 
IV. SIMULATION RESULTS 

4.1 Simulation Parameters 

We use NS2 to simulate our proposed 

Reliable and Fault-tolerant Mutual Exclusion 

Algorithm (RFLMEA). We use the IEEE 802.11 for 

wireless sensor networks as the MAC layer protocol. It 

has the functionality to notify the network layer about 

link breakage. In our simulation, the rate is varied as 

250, 500, 750, 1000 and 1250Kb. The area size is 1500 

meter x 300 meter square region for 50 seconds 

simulation time. The simulated traffic is Constant Bit 

Rate (CBR). 

Our simulation settings and parameters are 

summarized in table 2 

 
4.2 Performance Metrics 

We evaluate performance of the new protocol 

mainly according to the following parameters. We 

compare the KLMEA [6] protocol with our proposed 

RFLMEA protocol. 
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Average Packet Delivery Ratio: It is the ratio of the 

number of packets receivedsuccessfully and the total 

number of packets transmitted. 

Throughput: The throughput is the amount of data 

that can be sent from the sources tothe destination. 

Packet Drop: It is the number of packets dropped 

during the data transmission 

4.3 Results & Analysis 

The simulation results are presented in the next 

section. 

A. Based on Rate 

In our first experiment we vary the transmission rate as 

250, 500, 750, 1000 and 1250Kb. 

 
Figure 2: Rate Vs Throughput 

 
Figure 3: Rate VsDeliveryRatio 

 

Figure 4: Rate Vs Drop 

Figures 2 to 4 show the results of delivery ratio, packet 

drop and throughput by varying the rate from 250 to 

1250Kb for the CBR traffic in RFLMEA and KLMEA 

protocols. When comparing the performance of the 

two protocols, we infer that RFLMEA outperforms 

KLMEA by 47% in terms of delivery ratio, 25% in 

terms of drop and 47% in terms of throughput. 

B. Based on Speed 

In our second experiment we vary the mobile speed as 

5,10,15,20 and 25m/s. 

 

Figure 5: Speed VsDeliveryRatio 

 

Figure 6: Speed Vs Drop 

 
Figure 7: Speed Vs Throughput 

Figures 5 to 7 show the results of delivery ratio, packet 

drop and throughput by varying the speed from 5 to 

25m/s for the CBR traffic in RFLMEA and KLMEA 

protocols. When comparing the performance of the 

two protocols, we infer that RFLMEA outperforms 

KLMEA by 50% in terms of delivery ratio, 42% in 

terms of drop and 50% in terms of throughput. 

CONCLUSION 

In this paper, we have proposed a reliable and 

fault-tolerant mutual exclusion algorithm. When the 

nodes are deployed in the network, a leader node is 

elected and it enters into critical state. When it exits 

the CS, it determines the expected resident time (ERT) 

of each requested nodes, based on the link quality, 
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residual energy and mobility parameters. Then it 

grants the token to the node with highest ERT. If there 

are multiple resources are free, then the nodes are 

sorted in the descending order of ERT and granted 

access accordingly. If the node does not receive any 

response from the leader node for tokens for a pre-

defined time, then it initiates a leader election process. 

By simulation results, we have shown that the 

proposed technique minimizes the link failures and 

node dyeing due to energy drain and increases the 

network connectivity. 
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छत्तीसगढ़ में पोषणीय कृषष प्रणाली अपनाने में कृषकों को पे्रररत करने वाले एवं इसमें बाधा उत्पन्न 

करने वाले कारकों का षवशे्लषण  

 

रषमम तोपपो  

शोध छात्रा  

 

डॉ षवनोद जोशी  

प्राध्यापक  

डॉ राधा बाई शा नवीन कन्या महाववद्यालय रायपरु  

सकें्षषपका 

bl 'kksèk dk;Z esa NÙkhlx<+ ‟"kdks ds }kjk iks"k.kh; ‟f"k ç.kkyh dks viukus esa ckèkd rRo dks Kkr djus dk 

fo'ys"k.kkRed vè;;u çLrqr fd;k x;k gSA 'kksèk dk;Z esa yksthfLVd çfrixeu i)fr dk mi;ksx dj ds Kkr fd;k 

x;k fd dhVksa dk çdksi iks"k.kh; ‟f"k viukus esa ,d ckèkd rRo gS ogÈ ‟"kd ds ikl i'kqvksa dh miyCèkrk] ‟f"k 

Hkwfe esa ty lzksr dh miyCèkrk ,oa iks"k.kh; ‟f"k ls mRiUu ‟f"k mRiknksa ds fy, ckt+kj dh miyCèkrk iks"k.kh; ‟f"k 

viukus dks çsfjr djus okys rRo gSaA 

1 भूषमका  

lEiw.kZ fo'o dh c<+rh gqbZ [kk|kUu vkSj 

xSj&[kk|kUu oLrqvksa dh ekax vkfFkZd fodkl ds fy;s 

,d xaHkhj pqukSrh gS] uohure d`f’k iz.kkfy;kaWa bl ekax 

dh iwfrZ djus esa egRoiw.kZ Hkwfedk fuHkkrh gSA vk/kqfud 

d`f’k iz.kkyh esa jklk;fud moZjdksa] dhVuk'kdksa] vkSj 

o`f)dkjdksa dk iz;ksx vf/kd ek=k esa fd;k tkrk gS 

ftlls u dsoy ,d vksj Ik;kZoj.k dk {kj.k gksrk gS 

cfYd “kL;fofo/krk Hkh de gksrh tkrh gSA 

Hkkjr esa tukf/kd ds dkj.k izkFkfed {ks= d`f’k esa d`f’k 

mRiknu dks c<+kus dk ncko vf/kd jgk gS] ifj.kker% 

vk/kqfud d`f’k iz.kkfy;ksa dk iz;ksx d`f’k {ks= esa c<+k 

gSA vk/kqfud d`f’k ds dkj.k d`f’k {ks= vf/kd le; 

rd iks’k.kh; ugha jg ldrkA blfy;s orZeku esa 

iks’k.kh; d`f’k dh /kkj.kk rsth ls QSy jgh gSA iks’k.kh; 

d`f’k esa izkd`frd lalk/kuksa dk laj{k.k ij fo'ks’k /;ku 

fn;k tkrk gS lkFk gh blls Ik;kZoj.k dks dksbZ Hkh 

{kfr uk igWqps vkSj Ik;kZoj.k dh xq.koRrk vizHkkfor 

jgrh gSA 

Ikks’k.kh; d`f’k esa Ik;kZoj.k dks fcuk dksbZ {kfr 

igWqpk;s tSfod d`f’k lalk/kuksa ds iz;ksx ds lkFk&lkFk 

lhfer ek=k esa ekuoh; vko';drk ds vuqdqy 

jklk;fud moZjdksa vkfn dk Hkh iz;ksx fd;k tkrk gSA 

iks’k.kh; d`f’k iz.kkfy;ksa bl izdkj ls fufeZr gksrh gS 

fd os orZeku esa miyC/k Hkwfe dh moZjrk ,oa typØksa 

dk uk dsoy mi;ksx djrh gSS cfYd izkd`frd ÅtkZ 

izokg dk iz;ksx mRiknu dks c<+kus ds fy;s bl izdkj 

ls djrh gS ftlls ekuo LokLF; dks dksbZ uqdlku u 

igWqp ik;sA vk/kqfud d`f’k iz.kkyh esa jklk;fud 

moZjdksa vkSj dhVuk'kdksa ij fuHkZjrk vf/kd gksdj dbZ 

leL;kvksa dks tUe nsrh gSA blesa izeq[k :Ik ls ns'kh 

fdLeksa ds {kj.k gksus dk [krjk gksrk gSA ns'kh fdLeksa 

dh Hkwfe esa uk dsoy lq[kk ;k izkd`frd foink ls 

yM+us dh {kerk gksrh gS cfYd ;s dhVjks/kh vkSj 

chekfj;ksa ls yM+us dh {kerk Hkh j[krs gS bl izdkj ;s 

leL;k,Wa vk/kqfud d`f’k esa yxkrkj cuh jgrh gSA bu 

d`f’k iz.kkfy;ksa esa tgkWa ,d vksj Ik;kZoj.k esa vkstku 

dk {kj.k gks jgk gS tks fd vYVªkok;ysV fdj.kksa ls 

j{kk dk dk;Z djrh gSA dhVuk'kdksa ds vf/kd Ikz;ksx 

ls Ik;kZoj.k iznw’k.k rsth ls QSyrk gS tks fd 

vizR;{kr% ekuo LokLF; dks gkfu igqWapkrk gSA  

Ikks’k.kh; d`f’k  dh izca/ku iz.kkfy;kWa vk/kqfud 

d`f’k ls fHkUu gksrh gS blds izeq[k pj.k fuEukuqlkj 

gksrs gS& “kL;fofo/krk dk laj{k.k] lajf{kr [kqnkbZ] 

ty foHkktu dk izca/ku ,dhd`r iks’kdks dk izca/ku] 

,dhd`r [kjirokj fu;a=.k] dhV fu;a=.k vkSj 

cgqQly izca/ku izeq[k gSA 
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Ikks’k.kh; d`f’k iz.kkyh dk mn~ns'; ;g gksrk gS 

fd iks’k.kh; d`f’k mRiknu bl izdkj ls izkIr fd;k 

tk;s fd [ksr esa gh fufeZr lk/kuksa dk bl izdkj ls 

iz;ksx fd;k tk;s] ftlls fcuk iznw’k.k vkSj izkd`frd 

lalk/kuksa dks U;wure uqdlku igWq apk;s iks’k.kh; 

mRiknu izkIr gksA  

Hkkjr esa orZeku esa iks’k.kh; d`f’k ij foxr nks 

n'kdksa ls dk;Z fd;k tk jgk gS ijUrq ;g larks’ktud 

ugha gSA ckjgoha iapo’khZ; ;kstuk es d`f’k {ks= dks 

egRo iznku djrs gq, 2-85 fefy;u gsDVs;j Hkwfe dks 

flapkbZ {ks= ds varxZr yk;k x;k gS] 99 y?kq vkSj 

e/;e flapkbZ ifj;kstukvksa dks iks’k.kh; d`f’k ds fy;s 

pquk x;k gS xzke iapk;rksa vkSj uxj ikfydkvksa dks 

xzkeh.k fo|qrhdj.k gsrq 100 izfr'kr y{; iznku fd;k 

x;k gSA iz/kkuea=h d`f’k flapkbZ ;kstuk ds ek/;e ls 

NksVs xzkeksa rd flapkbZ lqfo/kk dk foLrkj djuk 

izeq[krk ds lkFk y{; jgk gSA iks’k.kh; d`f’k vkSj ns'k 

ds fodkl esa vkilh laca/k fodflr djus ds fy;s 

ikWap o’kZ dk ,d jksM eSi Hkh rS;kj fd;k x;k gSA  

QkeZ esa fufeZr mRiknksa dks  Qly ds lk/ku ds :Ik esa 

iz;ksx djus ds mn~ns'; ls d`’kdksa ds fy;s Ms;jh 

fodkl ;kstuk fodflr djus dk y{; gS] ftlls 

tSfod moZjd d`f’k {ks= dks [ksrks esa gh micY/k gks 

tk;saA  

NRrhlx<+ jkT; Hkkjr ds uoxfBr jkT;ksa esa 

ls ,d gS] tks fd 2-55 djksM+ tula[;k ds lkFk ns'k 

esa 16osa LFkku ij gSA 12oha iapo’khZ; ;sktuk ds 

vuqlkj jkT; dk ldy ?kjsyw mRikn esa d`f’k dk 

;ksxnku 14 izfr'kr gSA th,lMhih dks 5okWaa fgLlk 

NRrhlx<+ esa d`f’k ls izkIr gksrk gSaA ;|fi 2011&12 

esa ;g lokZf/kd ;g 18-10 izfr'kr jgk gS ckn ds o’kksZ 

esa d`f’k dk ;ksxnku dqN ?kV x;k gSA lEiw.kZ Hkkjr 

o’kZ ds leku gh NRrhlx<+ esa Hkh jklk;fud moZjdksa] 

dhVuk'kdksa vkSj mUur fdLeksa ds chtksa dk iz;ksx dj 

[kk|ku mRiknu dh rhozrk vk;h gSA Rofjr vuqeku 

ds vuqlkj NRrhlx<+ jkT; esa Qlyks dk th,lMhih 

esa ;ksxnku 1798258 yk[k :Ik;s ls c<+dj 2014&15 

esa 2898953 gksus dk vuqeku FkkA NRrhlx<+ jkT; esa 

iks’k.kh; d`f’k gsrq ljdkj d`r ladYi gSA izns'k esa 

iks’k.kh; d`f’k ;kstuk ds varxZr moZjd xq.k fu;a=.k 

iz;ksx'kkyk] ;a= ijh{k.k] izf'k{k.k vdkneh] “kkdEHkjh 

uydwi ;kstuk izpyu esa gSA NRrhlx<++ jkT; esa 

jklk;fud vkSj tSfod [kkn dh fLFkfr dks ns[ks rks 

o’kZ 2015&16 esa 463 gtkj esfVªd Vu moZjd 

¼ukbVªkstu] lYQj vkSj iksVk'k½ forfjr fd;k x;k gS 

iks’k.kh; d`f’k gsrq tSfod [kkn dYpj ds :Ik esa 

forfjr dh x;hA o’kZ 2014&15 ds var rd 11 yk[k 

ls vf/kd iSdsV forfjr fd;s x;s tks fd 2016 rd 

11-50 yk[k iSdsV dk y{; j[kk x;k iks’k.kh; [ksrh 

dks izksRlkgu nsus gsrq ,d fo'ks’k ;kstuk izkjaHk dh xbZ 

bldss fy, 27 ftyksa esa 86 dYLVj dk p;u fd;k 

x;k gSA  

NRrhlx<+ jkT; esa vkt Hkh cgqrk;r es 

jklk;fud moZjdksa dk iz;ksx vf/kd ek=k esa d`’kdksa 

ds }kjk iz;qDr fd;k tkrk gSA ifj.kker% NRrhlx<+ 

dh moZjk feV~Vh tks fd /kku ds dVksjs ds :Ik esa 

fo[;kr Fkh] /khjs&/khjs viuh moZjk “kfDr de gksrh 

tk jgh gSA  

vko';drk bl ckr dh gS fd NRrhlx<+ jkT; dh 

orZeku d`f’k iz.kkfy;ksa dk v/;;u djrs gq, jkT; esa 

iks’k.kh; d`f’k dh izo`fRr;ksa dks Kkr fd;k tk,A jkT; 

esa iks’k.kh; d`f’k iz.kkyh dks izsfjr djus okys rRoksa 

tSls& tSfod d`f’k varxZr {ks=Qy] ldy vkSj uhjk 

flafpr  {ks=Qy Ik'kqikyu] tSfod [kknks dk iz;ksx 

bR;kfn dk fo'ys’k.k djuk vko';d gSA çLrqr 'kksèk 

dk;Z esa NÙkhlx<+ d`’kdks ds }kjk iks’k.kh; d`f’k 

iz.kkyh dks viukus esa ck/kd rRo dks Kkr djus dk 

fo'ys’k.kkRed v/;;u dh vko';drk gSA 

2 शोध पद्धषत एव ंषवशे्लषण   

çLrqr 'kksèk dk;Z esa iks"k.kh; ‟f"k i)fr;ksa 

dks viukus esa ckèkd rRoksa dk vè;;u fd;k x;k gSA 

blds fy, 'kksèk dk;Z esa yksthfLVd çfrixeu 

fo'ys"k.k i)fr dk ç;ksx fd;k x;k gSA 'kksèk dk;Z esa 

dqy 600 —‟"kdksa dk vè;;u fd;k x;kA bu ‟"kdksa 

dk p;u Luksc�y laiÇyx i)fr ls fd;k x;kA ‟

"kdksa esa dqN ‟"kd iks"k.kh; ‟f"k i)fr dks viuk, 

gq, Fks rFkk dqN ‟"kd iks"k.kh; ‟f"k i)fr dks ugÈ 

viuk;s Fks vr% dgk tk ldrk gS fd ‟"kdksa dk 

lewg fefJr FkkA nksuksa ‟"kdksa ls ,d leku pjksa ds 

lacaèk esa ç'u iwNs x, FksA ;g pj 'kksèk iqujkoyksdu 

ds e ls fuèkkZfjr fd, x, Fks vkSj ;g èkkj.kk ls fd, 

x, Fks ;s pj iks"k.kh; ‟f"k ç.kkyh dks viukus ,oa u 

viukus dks çsfjr ,oa ckfèkr dj ldrs gSa A ‟"kd us 

iks"k.kh; ‟f"k viukÃ gS vFkok ugÈ dks vkfJr pj 
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ekuk x;k gS ogÈ bu pjksa dks vkfJr pj dks çHkkfor 

djus okyk ekuk x;k gS। 'kksèk dk;Z esa lkFkZdrk ds 

Lrj dks nl çfr'kr j[kk x;k FkkA 

‟"kdksa fd vk;q] iks"k.kh; ‟f"k ls feyus okys 

ykHk] D;k ‟"kd iq#"k gS] ‟"kd dh f'k{kk] ‟"kd 

ifjokj dk eqf[k;k] ‟"kd ifjokj dk eqf[k;k f'kf{kr 

gS] ‟f"k Jfedksa dh miyCèkrk] {ks= esa dhVksa dk 

çdksi] ‟f"k ds vkèkqfud ;a=ksa rd igq¡p] i'kqvksa dh 

miyCèkrk] ‟f"k Hkwfe ij ty lzksr dh miyCèkrk] 

'kklu ls foÙkh; lgk;rk] Qly chek dh jkf'k dh 

miyCèkrk] cktkj dh miyCèkrk 

mijksä çLrqr pjksa ds fy, çkIr ‟"kdksa ds 

mÙkjksa dks ,lih,l,l dh lgk;rk ls fo'ysf"kr fd;k 

x;k mlls çkIr yksthfLVd çfrixeu ds ifj.kke dks 

uhps rkfydk esa çLrqr fd;k x;k gSA 

ताषलका 1 लोजीषटिक प्रषतपगमन के पररणाम 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1
a
 भवूम का आकार  .026 .014 3.175 1 .075 1.026 

कृषक वक आय ु .201 .024 69.860 1 .000 1.222 

पोषणीय कृवष से वमलने वाले लाभ  1.531 .486 9.907 1 .002 4.620 

क्या कृषक परुुष ह ै .393 .614 .411 1 .521 1.482 

कृषक की वशक्षा  1.656 .728 5.180 1 .023 5.239 

कृषक पररवार का मवुिया  .089 .461 .037 1 .847 1.093 

कृषक पररवार का मवुिया वशवक्षत ह ै .560 .555 1.018 1 .313 1.751 

कृवष श्रवमकों की उपलब्धता  -.099 .489 .041 1 .839 .905 

क्षेत्र में कीटों का प्रकोप  -1.250 .996 1.574 1 .049 .287 

कृवष के आधवुनक यंत्रों तक पह ुँच  -14.254 8577.106 .000 1 .999 .000 

पशओु ंकी उपलब्धता  .953 .489 3.800 1 .051 2.592 

कृवष भवूम पर जल स्रोत की उपलब्धता   1.167 .578 4.077 1 .043 3.212 

शासन से ववत्तीय सहायता 1.450 .854 2.884 1 .089 4.264 

फसल बीमा की रावश की उपलब्धता   -.978 .633 2.385 1 .123 .376 

बाजार की उपलब्धता  1.954 .581 11.313 1 .001 7.059 

Constant -17.677 2.234 62.589 1 .000 .000 

 

mijksä rkfydk ls Li"V gksrk gS fd ‟"kdksa fd vk;q] 

iks"k.kh; ‟f"k ls feyus okys ykHk]‟"kd dh f'k{kk] {ks= 

esa dhVksa dk çdksi] i'kqvksa dh miyCèkrk] ‟f"k Hkwfe 

ij ty lzksr dh miyCèkrk] 'kklu ls foÙkh; 

lgk;rk] cktkj dh miyCèkrk vkfJr pj vFkkZr ‟

"kd iks"k.kh; ‟f"k dks viuk;sxk vFkok ugÈ dks 

çHkkfor djrs gSaA {ks=ksa esa dhVksa dk çdksi ckèkd rRo 

ds :i esa „f"Vxr gksrk gS ogÈ vU; pj tks fd 

rkfydk 1 esa gjs jax ls n'kkZ;s x;s gSa çsfjr djus okys 

rRo ds :i esa „f"Vxr gksrs gSaA   

 

 

3 षनष्कषष एव ंसझुाव  

'kksèk dk;Z ls ;g Li"V gksrk gS fd iks"k.kh; 

‟f"k ç.kkyh dks NÙkhlx<+ dk ‟"kd viuk,xk vFkok 

ugÈ ;g ‟"kdksa fd vk;q] iks"k.kh; ‟f"k ls feyus okys 

ykHk]‟"kd dh f'k{kk] {ks= esa dhVksa dk çdksi] i'kqvksa 

dh miyCèkrk] ‟f"k Hkwfe ij ty lzksr dh miyCèkrk] 

'kklu ls foÙkh; lgk;rk] cktkj dh miyCèkrk tSls 

dkjdksa ij fuèkkZfjr djrk gSA dhVksa ds çdksi dks 

NksM+ dj lHkh dkjd iks"k.kh; ‟f"k ç.kkyh dks çsfjr 

djus okys rRo gSaA ‟"kd ds ikl i'kqvksa dh 

miyCèkrk gks rks ‟"kd dks [kkn ds fy, vfèkd O;; 
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ugÈ djuk iM+sxkA i'kqvksa ls çkIr gksus okyh [kkn 

jlk;fud [kkn ij fuHkZjrk dks de djsxh ftlls ‟

f"k mRikn tSfod xq.kksa esa vfèkd gksxk vkSj jlk;fud 

xq.kksa esa deA bl vfèkd xq.k okys ‟f"k mRikn ds 

fy, vxj cktkj miyCèk gS vkSj ewY; Hkh vfèkd çkIr 

gksrs gSa rks ‟"kd iks"k.kh; ‟f"k dks viuk,xkA iks"k.kh; 

‟f"k viukus esa ,d çeq[k ckèkd rRo tks Kkr gqvk 

og Fkk dhVksa dk çdksiA iks"k.kh; ‟f"k ç.kkyh esa 

dhVuk'kdksa ds ç;ksx dks de djus dk ç;kl gksrk gS 

vkSj u fd tSfod ‟f"k dh rjg ç;ksx u djus dkA 

ijarq de dhVuk'kdksa ds ç;ksx ls vxj Qly ij 

dhVksa dk vlj ugÈ gqvk rks Qly dks {kfr igq¡p 

ldrh gSA vr% vfèkd dhV çdksi okys {ks= ds ‟"kd 

iks"k.kh; ‟f"k dh vksj #>ku ugÈ çLrqr djrs gSa vkSj 

bls ckèkd rRo ds :i esa ns[krs gSaA vko';drk gS fd 

vxj iks"k.kh; ‟f"k dks lQy cukuk gS rks iks"k.kh; 

ç.kkyh ds varxZr dhVksa ls fuiVus ds mfpr mik; 

fuÆer ,oa [kkst djus gksaxsA  
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**”kkjhfjd :Ik ls pqukSrhiw.kZ cPpksa dh laosxkRed cqf)  dk muds fo|ky;hu 

lek;kstu ij izHkko dk v/;;u** 

 

Jherh “khyk vxzoky 

“kks/k Nk=k] f”k{kk ladk;] jkuh nqxkZorh fo”ofo|ky;] tcyiqj 

MkW-¼Jherh½ ds- tkSgj 

lsok fuoŸ̀k izkpk;Z] “kkldh; f”k{kk egkfo|ky; tcyiqj 

Jh HkwisUnz fuxe 

lsok fuoŸ̀k dkWmlyj] “kkldh; f”k{kk euksfoKku ,oa lan”kZu egkfo|ky;] tcyiqj 

lkjka”k 

izLrqr “kks/k dk;Z esa ;g ns[kus dk iz;kl fd;k tk jgk gS fd D;k fnO;kax fo|kfFkZ;ksa dh laosxkRed cqf) muds 

fo|ky;hu lek;kstu dks izHkkfor djrh gS\ O;fDrRo fodkl esa f”k{kk dh egŸoiw.kZ Hkwfedk gksrh gSA fo|ky;ksa esa f”k{kk dh 

xq.koŸkk ds fy, fo|kfFkZ;ksa dk lek;kstu rFkk laosxkRed cqf) cgqr vf/kd egŸoiw.kZ gSA lek;kstu dks bl lanHkZ esa ,d 

miyfC/k dh rjg ys ldrs gSa fd dSls ,d O;fDr thou ds fofHkUu {ks=ksa tSls& O;olk;] f”k{kk ,oa vU; lkekftd xfrfof/k;ksa 

esa vius dŸkO;ksa dk fuogZu djrk gSA lqlek;ksftr O;fDr gh jk’Vª mRFkku esa viuk ;ksxnku ns ldrk gSA O;fDr esa vius 

laosxksa dks le>us o O;ofLFkr djus dh tUetkr ;ksX;rk gksrh gS ftlds QyLo:Ik og lQyrkiwoZd Lo;a dks okrkoj.k ds 

lkFk lek;ksftr dj ikrk gSA  

fnO;kaxtukas dh “kkjhfjd ,oa euksoSKkfud fo”ks’krk,¡] lkekU; O;fDr;ksa ls fHkUu gksrh gaSA vr% buds O;ogkj ,oa 

lek;kstu esa dfBukbZ vkus dh lEHkkouk jgrh gSA lkekU; :Ik ls lek;kstu dk egŸo cqf) dks le>us ds izR;; ls gS vkSj 

dgk Hkh tkrk gS fd ckSf)d Lrj] lek;kstu djus dh {kerk ij fuHkZj djrk gSA O;ogkj cqf) ls izHkkfor gksrk gSA ,slh 

fLFkfr esa fnO;kax fo|kFkhZ tks fo|ky;ksa esa v/;;ujr~ gaS] mudk fo|ky;hu lek;kstu mudh laosxkRed cqf) ls fdl izdkj 

izHkkfor gksrk gS ;g tkuuk vfr vko”;d gS ,oa ftldk lek/kku fd;k tkuk vko”;d izrhr gksrk gSA ,slh ekU;rk gS fd 

laosxkRed cqf) dks izf”k{k.k ds ek/;e ls ifjekftZr fd;k tk ldrk gS rFkk fo|kfFkZ;ksa dh laosxkRed cqf) dks i zf”k{k.k ,oa 

dk;Z”kkykvksa }kjk fodflr djds buds lek;kstu dks rqyukRed :Ik ls vPNk djus dk iz;kl fd;k tk ldrk gSA 

izLrkouk%& 

izR;sd O;fDr esa xq.kksa] ;ksX;rkvksa vkSj pqukSfr;ksa 

dh ,d O;fDrxr :Ikjs[kk gksrh gS] tks vf/kxe vkSj 

fodkl ds izHkko ds dkj.k gks ldrh gSA izR;sd O;fDr 

viuh {kerkvksa vkSj ;ksX;rkvksa ds vk/kkj ij lalkj esa 

vyx egŸo j[krk gSA bl lalkj esa dksbZ Hkh O;fDr fQj 

os tqM+ok gh D;ksa u gks ,d gh izdkj ds ugha  gksrs] u rks 

muds jkLrs ;k fopkj ,d ls gksrs gSa vkSj u gh os fdlh 

mn~nhid ds izfr lekurk n”kkZrs gSaA ;g vlekurk gh 

O;fDr esa O;fDrxr fHkUurk dk vk/kkj gSA ;g O;fDrxr 

fofHkUurk euq’; esa mlds laKkukRed O;kogkfjd] “kkjhfjd] 

euksoSKkfud] laosnh ;k fQj vkSj Hkh dbZ xq.kksa esa gks ldrh 

gSA dHkh&dHkh ;s fHkUurk;sa bruh vf/kd gksrh gSa fd 

O;fDr viuh lkekU; fLFkfr ls fopfyr gks tkrk gSA blh 

fLFkfr dks fnO;kaxrk dgk tkrk gSA fnO;kaxrk O;fDr esa ;k 

rks tUetkr gksrh gS ;k fQj dqN ekuo fufeZr ;k 

izkd`frd vkinkvkssa ds dkj.k gks ldrh gSA vf/kdka”kr% ;g 

ns[kk tkrk gS fd fnO;kax O;fDr “kkjhfjd] lkekftd vkSj 

“kSf{kd :Ik ls misf{kr gksrs gSaA orZeku esa fnO;kax O;fDr 

dbZ leL;kvksa dk lkeuk dj jgs gSaA ftlds dkj.k fnu 

izfrfnu muesa fpM+fpM+kiu] fpUrk] ruko rFkk laosxkRed 

vfLFkjrk mRiUu gks jgh gSA tc O;fDr laosxkRed :Ik ls 

vfLFkj gksrk gS rks mldh eq[; leL;k lek;kstu dh 

gksrh gSA blds dkj.k O;fDr dh le>us] lkspus rFkk 

fopkj djus dh ;ksX;rk ,oa leL;k lek/kku dh {kerk 

izHkkfor gksrh gSA ;s lHkh dkjd fnO;kax fo|kfFkZ;ksa dh 

izR;{k ;k vizR;{k :Ik ls y{; izkfIr esa ck/kd gksrs gSaA  

orZeku esa fnO;kax ¼”kkjhfjd :Ik ls pqukSrhiw.kZ½ 

O;fDr;ksa ds izfr u dsoy Hkkjr esa vfirq iwjs fo”o esa 

tkx:drk c<+ jgh gSA foKku ds cgqeq[kh fodkl us ,oa 

fur u, vkfo’dkjksa us ekuo thou dks tgk¡ ,d vksj iw.kZ 

lqfo/kk ;qDr cuk fn;k gS] ogha nwljh vksj fnO;kax O;fDr;ksa 

dks csgrj lsok,sa Hkh miyC/k djk;h gSaA fnO;kax O;fDr;ksa 

ds {ks= esa lkekftd] vkfFkZd ,oa fpfdRldh; lqfo/kkvksa 

dh c<+ksŸkjh gqbZ gSA fdlh le; lekt ij cks> le>s 

tkus okys fnO;kaxksa dks vkt lekt dh eq[; /kkjk esa 

lfEefyr fd;s tkus ds iz;kl fd;s tk jgs gSaA bl ubZ 

/kkj.kk ds dkj.k fo”o ds gj ,d {ks= esa fnO;kaxksa us vius 

vlk/kkj.k iz;kl ,oa dk;Z ls lekt esa lEekuh; LFkku 

izkIr fd;k gSA  

fdlh Hkh {ks= esa “kks/kdk;Z djus ds fy, “kks/k 

leL;k dk gksuk vfr vko”;d gSA “kks/k leL;k ds p;u 
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,oa lhekadu ds lkFk pjksa ds laca/k esa fo”ys’k.k ,oa iwoZ 

vuqla/kku dh Hkwfedk egŸoiw.kZ gksrh gSA fnO;kax cPpksa dh 

lcls eq[; leL;k lek;kstu dh gksrh gSA ;fn bu 

ckydksa dks lekt dh eq[; /kkjk esa lfEefyr djuk gS rks 

budh bl leL;k dks u dsoy le>uk gksxk vfirq blds 

lek/kku Hkh [kkstus gksxasA lkFk gh ;g Hkh le>uk gksxk 

fd ,sls cPPkksa dk ckSf)d vkSj laosxkRed fodkl dSls 

fd;k tk;sA lkekU;r% fnO;kax ckyd laosxkRed :Ik ls 

vfLFkj gksrs gSaA ftlls bu cPPkksa dk lek;kstu izHkkfor 

gksrk gSA vr% ;g le>uk gksxk fd laosxkRed cqf) dk 

buds fo|ky;hu lek;kstu ij D;k izHkko iM+rk gSA 

izLrqr “kks/k dk;Z dh :ijs[kk fuekZ.k esa dqN izeq[k 

vuqla/kku dk;ksZa dk mYys[k fuEukuqlkj gS& 

mEeh gchckg vCnqy jkuh] ukthc vgen ejtqdh 

¼2016½ us Jo.k ckf/kr fo|kfFkZ;ksa dh laosxkRed cqf)] 

euksoSKkfud LokLF; vkSj vkRe lEeku dk v/;;u fd;kA 

fu’d’kZ esa ik;k fd laosxkRed cqf)] euksoSKkfud LokLF; 

vkSj vkRe lEeku dk Lrj vkSlr FkkA dqekj lq”khy flag] 

,oa flag txr ¼2013½ us nf̀’V ckf/kr ,oa lkekU; nf̀’V ds 

fo|ky;hu fo|kfFk;ksa dh laosxkRed cqf) vkSj lek;kstu 

ds e/; laca/k dk v/;;u fd;kA fu’d’kZ esa ik;k fd 

laosxkRed cqf) vkSj lek;kstu ds e/; lkFkZd laca/k FkkA 

rkyqdnkj y{eh ¼2016½ us ewd cf/kj ,oa n`f’V ckf/kr 

cPpksa ds lek;kstu ,oa laosxkRed cqf) ds e/; laca/k dk 

v/;;u fd;kA fu’d’kZ esa ik;k fd buds lek;kstu vkSj 

laosxkRed cqf) ds e/; lkFkZd laca/k FkkA lkFk gh ;g Hkh 

ik;k fd ewdcf/kj cPps] n`f’V ckf/kr cPpksa dh rqyuk esa 

vPNk lek;kstu n”kkZrs Fks vkSj laosxkRed :Ik ls vf/kd 

cqf)eku gksrs FksA  

O;fDrRo ds fodkl esa f”k{kk egŸoiw.kZ Hkwfedk 

gksrh gSA fo|ky;ksa esa f”k{kk dh xq.koŸkk ds fy, fo|kfFkZ;ksa 

dk lek;kstu rFkk laosxkRed cqf) cgqr vf/kd egŸoiw.kZ 

gSA lek;kstu dks bl ifjizs{; esa ,d miyfC/k dh rjg 

ys ldrs gSa fd dSls ,d O;fDr thou ds fofHkUu {ks=ksa 

tSls& O;olk;] f”k{kk ,o vU; lkekftd xfrfof/k;ksa esa 

vius dŸkO;ksa dk fuoZgu djrk gSA lqlek;ksftr O;fDr gh 

jk’Vª ds mRFkku esa viuk ;ksxnku ns ldrk gSA O;fDr essa 

vius laosxksa dks le>us o O;ofLFkr djus dh tUetkr 

;ksX;rk gksrh gS ftlds QyLo:Ik og lQyrkiwoZd Lo;a 

dks okrkoj.k ds lkFk lek;ksftr dj ikrk gS rFkk lkFk 

gh ;fn og nwljs ds laosxksa dks Hkh le> ikrk gS rks og 

vUroSZ;fDrd laca/kksa dks Hkyh&Hkk¡fr le> vkSj O;ofLFkr 

dj ikrk gSA  

fnO;kax tuksa dh “kkjhfjd ,oa euksoSKkfud 

fo”ks’krk,¡] lkekU; O;fDr;ksa ls fHkUu gksrh gSaA vr% buds 

O;ogkj ,oa lek;kstu esa dfBukbZ vkus dh laHkkouk jgrh 

gSA izLrqr “kks/kdk;Z esa ;g ns[kus dk iz;kl fd;k tk jgk 

gS fd D;k fnO;kax fo|kfFkZ;ksa dh laosxkRed cqf) muds 

fo|ky;hu lek;kstu dks izHkkfor djrh gS\ lkekU; :Ik 

ls lek;kstu dk egŸo cqf) dks le>us ds izR;; ls gS 

vkSj dgk Hkh tkrk gS fd ckSf)d Lrj] lek;kstu djus 

dh {kerk ij fuHkZj djrk gSA O;ogkj cqf) ls izHkkfor 

gksrk gSA ,slh fLFkfr esa fnO;kax fo|kFkhZ tks fo|ky;ksa esa 

v/;;ujr~ gaS] mudk fo|ky;hu lek;kstu mudh 

laosxkRed cqf) ls fdl izdkj izHkkfor gksrk gS ;g ,d 

fopkj.kh; iz”u gS ftldk lek/kku fd;k tkuk vko”;d 

izrhr gks jgk gSA ,slh ekU;rk gS fd laosxkRed cqf) dks 

izf”k{k.k ds ek/;e ls ifjekftZr fd;k tk ldrk gSA ;g 

“kks/k dk;Z bl n`f’V ls egŸoiw.kZ gks tkrk gS fd ;fn 

fnO;kax fo|kfFkZ;ksa dk fo|ky;hu lek;kstu mudh 

laosxkRed cqf) ls izHkkfor gksrk gS rks fo|ky;hu 

lek;kstu dks rqyukRed :Ik ls vPNk djus dk iz;kl 

fd;k tk ldrk gS rFkk fo|kfFkZ;ksa dh laosxkRed cqf) dks 

fodflr djus ds fy, dk;Z”kkyk;sa ,oa izf”k{k.k vk;ksftr 

fd;s tk ldrs gSaA  

pj%& 

Lora= pj & laosxkRed cqf) 

ijra= pj & fo|ky;hu lek;kstu 

fu;af=r pj & 13&15 vk;q oxZ ds fnO;kax fo|kFkhZ 

mís”; &  izLrqr “kks/k dk;Z ds fuEufyf[kr mís”; gS& 

1- “kkjhfjd :Ik ls pqukSrhiw.kZ n`f’V ckf/kr fo|kfFkZ;ksa dh 

laosxkRed cqf) dk muds fo|ky;hu lek;kstu ij 

izHkko dk v/;;uA 

2- “kkjhfjd :Ik ls pqukSrhiw.kZ Jo.k ckf/kr fo|kfFkZ;ksa dh 

laosxkRed cqf) dk muds fo|ky;hu lek;kstu ij 

izHkko dk v/;;uA 

3- “kkjhfjd :Ik ls pqukSrhiw.kZ vfLFk ckf/kr fo|kfFkZ;ksa dh 

laosxkRed cqf) dk muds fo|ky;hu lek;kstu ij 

izHkko dk v/;;uA  

ifjdYiuk,¡ & “kks/kdŸkkZ }kjk fuEufyf[kr ifjdYiukvksa 

dk fuekZ.k fd;k x;k& 

1- “kkjhfjd :Ik ls pqukSrhiw.kZ n`f’V ckf/kr fo|kfFkZ;ksa dh 

laosxkRed cqf) dk muds fo|ky;hu lek;kstu ij 

lkFkZd izHkko ugha iM+rk gSA 

2- “kkjhfjd :Ik ls pqukSrhiw.kZ Jo.k ckf/kr fo|kfFkZ;ksa dh 

laosxkRed cqf) dk muds fo|ky;hu lek;kstu ij 

lkFkZd izHkko ugha iM+rk gSA 

3- “kkjhfjd :Ik ls pqukSrhiw.kZ vfLFk ckf/kr fo|kfFkZ;ksa dh 

laosxkRed cqf) dk muds fo|ky;hu lek;kstu ij 

lkFkZd izHkko ugha iM+rk gSA   
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U;kn”kZ& 

rkfydk Øekad &1 

izkFkfed U;kn'kZ 

pqukSrhiw.kZ cPpksa@ 

fnO;kax cPpksa ds izdkj 
Nk= Nk=k,sa ;ksx 

n`f’V ckf/kr 80 80 160 

Jo.k ckf/kr 80 80 160 

vfLFk ckf/kr 80 80 160 

dqy ;ksx 240 240 480 

mijksDr U;kn'kZ esa p;fur fo|kfFkZ;ksa ij 

laosxkRed cqf) lwph dk iz'kklu fd;k x;kA Qykadu ds 

mijkar mPp ,oa fuEu laosxkRed cqf) ds fo|kfFkZ;ksa dk 

p;u fuEukuqlkj fd;k x;k& 

rkfydk Øekad& 2 

laosxkRed cqf) ds fy, U;kn”kZ 

fnO;kax cPPkksa ds 

izdkj 

“kSf{kd 

vko”;drk 
Nk= Nk=k;sa ;ksx 

n`f’V ckf/kr 
mPp 11 28 39 

fuEu 19 06 25 

Jo.k ckf/kr 
mPp 35 28 63 

fuEu 19 18 37 

vfLFk ckf/kr 
mPp 15 15 30 

fuEu 15 20 35 

midj.k&  laosxkRed cqf) lwph& MkW- ,l-ds- eaxy ,oa 

Jherh “kqHkzk eaxy 

fo|ky; vfHk;kstuk vuqlwph& MkW- ,u-,e- Hkkfx;k 

fof/k& rhuksa izdkj ds p;fur fnO;kax fo|kfFkZ;ksa n`f’V 

ckf/kr Jo.k ckf/kr ,oa vfLFk ckf/kr ij laosxkRed cqf) 

lwph dk iz”kklu ,oa Qykadu fd;k x;kA mPPk ,oa fuEu 

laosxkRed cqf) ds fnO;kax fo|kfFkZ;ksa ij O;fDrxr :Ik ls 

fo|ky; lek;kstu vuqlwph dk iz”kklu dk Qykadu 

fd;k x;kA Qykadu ds mijkar lkexz fo|ky;hu 

lek;kstu ds izkIrkadksa dh ekLVj “khV rS;kj dh x;h ,oa 

lkaf[;dh x.kuk ds vk/kkj ij ifj.kke izkIr fd;s x;sA  

lkaf[;dh; fof/k;k¡& e/;eku]  ekud fopyu]  Økafrd 

Vh* ijh{k.k 

ifj.kkeksa dk fo”ys’k.k ,oa O;k[;k& 

rkfydk Øekad &03 

mPp ,oa fuEu laosxkRed cqf) ds n`f’V ckf/kr Nk=] Nk=k 

rFkk Nk= ,oa Nk=kvkas ds lexz fo|ky;hu lek;kstu ls 

lacaf/kr ifj.kke 

fyax 
laosxkRed 

cqf) 
Lka[;k e/;eku 

Ekkud 

fopyu 

*Vh* 

eku 
^ih^  

eku 

Nk= mPp 17 122.39 6.75 3.35 <0.01 

fuEu 13 133.39 5.95 

Nk=k 
mPp 7 128.25 5.62 

0.59 >0.05 
fuEu 27 126.47 4.83 

Nk= 

,oa 

Nk=k 

mPp 24 124.91 6.34 

0.59 >0.05 
fuEu 40 126.17 5.36 

Lora=rk ds va”k & 28]32]62 0-05 

Lrj dk U;wure eku & 2-05]2-04]2-00 0-01 

Lrj dk U;wure eku & 2-76]2-75]2-66 

mijksDr rkfydk esa mPp ,oa fuEu laosxkRed 

cqf) ds n`f’V ckf/kr Nk=kvksa rFkk Nk= ,oa Nk=kvksa ds 

lfEefyr lewgksa ds lexz fo|ky;hu lek;kstu ls lacaf/kr 

*Vh* eku Øe”k% 0-59 ,oa 0-59 gSa tks lkFkZdrk ds Lrj 0-

05 ij lkj.kh eku dh vis{kk de gaSA vFkkZr~ bu nks lewgksa  

ds lexz lek;kstu esa lkFkZd varj ugha gSA tcfd mPPk 

,oa fuEu laosxkRed cqf) ds n`f’V ckf/kr Nk=ksa ds lexz 

fo|ky;hu lek;kstu  esa lkFkZd varj gSA izkIr *Vh* eku 

3-35 gS tks lkFkZdrk ds Lrj 0-01 ij lkj.kh eku dh 

vis{kk vf/kd gSA bl lewg esa fuEu laosxkRed cqf) ds 

Nk=ksa dk lexz fo|ky;hu lek;kstu mPPk laosxkRed 

cqf) ds Nk=ksa dh vis{kk vPNk gSA  

rkfydk Øekad &04 

mPp ,oa fuEu laosxkRed cqf) ds Jo.k ckf/kr Nk=] 

Nk=k rFkk Nk= ,oa Nk=kvkas ds lexz fo|ky;hu 

lek;kstu ls lacaf/kr ifj.kke 

fyax 
laosxkRed 

cqf) 
Lka[;k e/;eku 

Ekkud 

fopyu 

Økafrd 

vuqikr 

^ih^  

eku 

Nk= 
mPp 32 134.32 5.57 

2.55 <0.05 
fuEu 22 128.73 5.72 

Nk=k 
mPp 21 131.86 5.56 

1.04 >0.05 
fuEu 24 134.27 5.41 

Nk= 

,oa 

Nk=k 

mPp 53 132.11 5.82 

0.34 >0.05 
fuEu 46 131.56 5.58 

Lora=rk ds va”k & 52]43]97 0-05 

Lrj dk U;wure eku & 2-01] 2-02]1-98 0-01 

Lrj dk U;wure eku & 2-68] 2-69]2-63 

mijksDr rkfydk esa mPp ,oa fuEu laosxkRed 

cqf) dh Jo.k ckf/kr Nk=kvksa rFkk Nk= ,oa Nk=kvksa 

ds lfEefyr lewgksa ds lexz fo|ky;hu lek;kstu 

ls lacaf/kr *Vh* eku Øe”k% 1-04 ,oa 0-34 gSa tks 

lkFkZdrk ds Lrj 0-05 ij lkj.kh eku dh vis{kk 

de gaSA vFkkZr~ bu nks lewgksa ds lexz fo|ky;hu 

lek;kstu esa lkFkZd varj ugha gSA tcfd mPPk ,oa 
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fuEu laosxkRed cqf) ds Jo.k ckf/kr Nk=ksa ds lexz 

fo|ky;hu lek;kstu  esa lkFkZd varj gSA izkIr *Vh* 

eku 2-55 gS tks lkFkZdrk ds Lrj 0-05 ij lkj.kh 

eku dh vis{kk vf/kd gSA bl lewg esa mPp 

laosxkRed cqf) ds Nk=ksa dk lexz fo|ky;hu 

lek;kstu] fuEu laosxkRed cqf) ds Nk=ksa dh vis{kk 

vPNk gSA  

Rkkfydk Øekad&05 

mPp ,oa fuEu laosxkRed cqf) ds vfLFk ckf/kr Nk=] 

Nk=k rFkk Nk= ,oa Nk=kvkas ds lexz fo|ky;hu 

lek;kstu ls lacaf/kr ifj.kke 

fyax 
laosxkRed 

cqf) 
Lka[;k e/;eku 

Ekkud 

fopyu 

*Vh* 

eku 

^ih^  

eku 

Nk= 
mPp 14 103.56 4.69 

4.37 <0.01 
fuEu 16 115.42 5.86 

Nk=k 
mPp 18 103.64 4.67 

0.31 >0.05 
fuEu 17 104.38 5.11 

Nk=  

,oa 

Nk=k 

mPp 32 103.51 4.59 

3.46 <0.01 
fuEu 33 109.72 5.68 

Lora=rk ds va”k & 28]33]63 0-05  

Lrj dk U;wure eku & 2-05] 2-03]2-00 0-01  

Lrj dk U;wure eku & 2-76] 2-72]2-66 

mijksDr rkfydk esa mPp ,oa fuEu laosxkRed 

cqf) ds vfLFk ckf/kr Nk=ksa rFkk Nk= ,oa Nk=kvksa ds 

lfEefyr lewg dk lexz fo|ky;hu lek;kstu ls lacaf/kr 

*Vh* Øe”k% 4-37 ,oa 3-46 gaS] tks lkFkZdrk ds 0-01 Lrj 

ij lkj.kh eku dh vis{kk vf/kd gSA rFkk Nk=kvksa ds fy, 

izkIr ^Vh^ eku 0-31 gS tks lkFkZdrk ds 0-05 Lrj ij 

lkj.kh eku dh vis{kk de gSA Nk=ksa rFkk Nk= ,oa 

Nk=kvksa ds lfEefyr lewg ds lexz fo|ky;hu lek;kstu 

ij laosxkRed cqf) dk lkFkZd izHkko iM+rk gSA nksuksa 

lewgksa esa fuEu laosxkRed cqf) okys lewg dk lexz 

fo|ky;hu lek;kstu] mPp laosxkRed cqf) okys lewg dh 

vis{kk vPNk gS tcfd Nk=kvksa ds lexz fo|ky;hu 

lek;kstu ij mPp ,oa fuEu laosxkRed cqf) dk lkFkZd 

izHkko ugha iM+rk gSA  

mPp ,oa fuEu laosxkRed cqf) dh n`f’V ckf/kr 

Nk=kvksa rFkk Nk= ,oa Nk=kvksa ¼fo|kfFkZ;ksa½ ds lexz 

fo|ky;hu lek;kstu esa lkFkZd varj ugha gSA izkIr *Vh* 

eku Øe”k% 0-59 ,oa 0-59 gSa tks lkFkZdrk ds U;wure 

lkj.kh eku dh vis{kk de gSaA n`f’V ckf/kr Nk=ksa dh 

laosxkRed cqf) dk muds lexz fo|ky;hu lek;kstu ij 

lkFkZd izHkko iM+k gSA blh izdkj Jo.k ckf/kr Nk=kvksa ,oa 

fo|kfFkZ;ksa ds lexz fo|ky;hu lek;kstu esa lkFkZd varj 

ugha gS tcfd Jo.k ckf/kr Nk=ksa dh laosxkRed cqf) dk 

muds lexz fo|ky;hu lek;kstu ij lkFkZd izHkko iM+k 

gSA mPPk laosxkRed cqf) ds Jo.k ckf/kr Nk=ksa dk lexz 

fo|ky;hu lek;kstu] fuEu laosxkRed cqf) ds Nk=ksa dh 

vis{kk vPNk gSA vfLFk ckf/kr Nk=kvksa dh laosxkRed cqf) 

dk lek;kstu ij lkFkZd izHkko ugha iM+k gSA blds 

foijhr vfLFk ckf/kr Nk=ksa rFkk fo|kfFkZ;ksa ds lfEefyr 

lewg ds lexz fo|ky;hu lek;kstu ij laosxkRed cqf) 

dk lkFkZd izHkko iM+k gSA  

bl izdkj mijksDr ifj.kkeksa esa Li’V gks tkrk gS 

fd n`f’V ckf/kr ,oa Jo.k ckf/kr Nk=] Nk=kvksa rFkk Nk= 

,oa Nk=kvksa ds lfEefyr lewg ds lexz fo|ky;hu 

lek;kstu ij laosxkRed cqf) dk vkaf”kd izHkko iM+k gSA 

vfLFk ckf/kr esa Nk=kvksa ds lexz fo|ky;hu lek;kstu 

ij laosxkRed cqf) dk izHkko ugha iM+k gSA ;g laHkor% 

blfy, gS fd ,d gh d{kk esa i<+us okys ,oa leku 

fnO;kaxrk dh izd̀fr ds dkj.k budh laosxkRed cqf) Hkh 

yxHkx leku gksrh gSA ;s Lo;a ds laosxksa ls ifjfpr gksrs 

gSsa rFkk vius gh led{k O;fDr;ksa dks o ifjos”k dks 

le>rs gSa vr% ;s vU; fnO;kaxksa ds laosxksa dks le>dj 

lgtrk ls muds lkFk Lo;a dks lek;ksftr dj ikrs gSaA 

vfLFk ckf/kr fnO;kaxksa ds lanHkZ esa Nk=ska rFkk fo|kfFkZ;ksa dh 

laosxkRed cqf) dk muds fo|ky;hu lek;kstu ij 

lkFkZd izHkko iM+k gSA Nk=ksa rFkk fo|kfFkZ;ksa ds lfEefyr 

lewg esa fuEu laosxkRed cqf) lewgksa dk fo|ky;hu 

lek;kstu vis{kkd̀r vPNk gSA laHkor% fuEu laosxkRed 

cqf) ds lnL; viuk vf/kd iz;kl vPNs lek;kstu ds 

fy, djrs gSa ftlls os d{kk ds vU; fo|kfFkZ;ksa ds led{k 

Lo;a dks lek;ksftr dj ldsaA  

fnO;kax cPPkksa dh laosxkRed cqf) ,oa lek;kstu 

ls lacaf/kr iwoZ “kks/k dk;ksZa ds fu’d’kksZa esa izks- dqekj lq”khy 

,ao izks- flag txr ¼2013½ us ik;k fd laosxkRed cqf) ,oa 

lek;kstu ds e/; lkFkZd laca/k gksrk gSA blh izdkj 

rkyqdnkj y{eh ¼2016½ us ewd cf/kj ,ao n`f’V ckf/kr 

fodykax cPpksa ds e/; esa ik;k fd ewd cf/kj fnO;kax 

cPpksa dk n`f’V ckf/kr fnO;kax cPPkksa dh rqyuk esa u dsoy 

vPNk lek;kstu gksrk gS cfYd mudh laosxkRed cqf) Hkh 

vPNh gksrh gSA  

bl izdkj izLrqr “kks/k dk;Z esa tgk¡ ,d vksj 

laosxkRed cqf) dk lek;kstu ij vkaf”kd izHkko] fnO;kaxrk 

dh izd̀fr esa ik;k x;k ogha nwljh vksj bu dkjdksa ls 

lacaf/kr tks iwoZ “kks/k dk;Z gq, gS] os Hkh vizR;{k :Ik ls 

dqN ek=k esa bUgha ifj.kkeksa ds ln`”; gSA   
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fu’d’kZ& 

1- “kkjhfjd :Ik ls pqukSrhiw.kZ ǹf’V ckf/kr Nk=kvksa rFkk 

Nk= ,oa Nk=kvksa ds lfEefyr lewg ds lexz 

fo|ky;hu le;kstu ij mudh laosxkRed cqf) dk 

lkFkZd izHkko ugha iM+k gSA bu nksuksa lewgksa ds lexz 

fo|ky;hu lek;kstu esa lkFkZd varj ugha gSA  

2- “kkjhfjd :Ik ls pqukSrhiw.kZ n`f’V ckf/kr Nk=ksa ds 

lexz fo|ky;hu lek;kstu ij laosxkRed cqf) dk 

lkFkZd izHkko iM+k gSA mPp ,oa fuEu laosxkRed cqf) 

ds Nk=ksa ds lexz fo|ky;hu lek;kstu esa lkFkZd 

varj gSA fuEu laosxkRed cqf) okys Nk=ksa dk lexz 

fo|ky;hu lek;kstu] mPp laosxkRed cqf) okys 

lewg ls vPNk gSA   

3- “kkjhfjd :Ik ls pqukSrhiw.kZ Jo.k ckf/kr Nk=kvksa rFkk 

Nk= ,oa Nk=kvksa ds lfEefyr lewg ds lexz 

fo|ky;hu lek;kstu ij laosxkRed cqf) dk lkFkZd 

izHkko ugha iM+k gSA nksuksa lewgksa ds lexz fo|ky;hu 

lek;kstu esa lkFkZd varj ugha gSA  

4- “kkjhfjd :Ik ls pqukSrhiw.kZ Jo.k ckf/kr Nk=ksa ds 

lfEefyr lewg ds lexz fo|ky;hu lek;kstu ij 

laosxkRed cqf) dk lkFkZd izHkko iM+k gSA mPp ,oa 

fuEu laosxkRed cqf) ds Nk=ksa ds lexz fo|ky;hu 

lek;kstu esa lkFkZd varj gSA mPPk laosxkRed cqf) 

ds Nk=ksa dk lexz fo|ky;hu lek;kstu fuEu 

laosxkRed cqf) ds Nk=ksa ls vPNk gSA  

5- “kkjhfjd :Ik ls pqukSrhiw.kZ vfLFk ckf/kr Nk=ksa rFkk 

Nk= ,oa Nk=kvksa ds lfEefyr lewg ds lexz 

fo|ky;hu lek;kstu ij laosxkRed cqf) dk lkFkZd 

izHkko iM+k gSA nksuksa lewgksa ds lexz fo|ky;hu 

lek;kstu esa lkFkZd varj gSA fuEu laosxkRed cqf) 

okys Nk=ksa rFkk Nk= ,oa Nk=kvksa ds lfEefyr lewgksa 

dk lexz fo|ky;hu lek;kstu] mPp laosxkRed cqf) 

okys lewgksa ls vPNk gSA  

6- “kkjhfjd :Ik ls pqukSrhiw.kZ vfLFk ckf/kr Nk=kvksa ds 

lexz fo|ky;hu lek;kstu ij laosxkRed cqf) dk 

lkFkZd izzHkko ugha iM+k gSA mPPk ,oa fuEu laosxkRed 

cqf) dh Nk=kvksa ds lexz fo|ky;hu lek;kstu esa 

lkFkZd varj ugha gSA  
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“THEIR SATISFACTION IS CRITICAL”, MEASURING LEVEL OF SATISFACTION AMONG  FIELD 
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ABDULAZIZ UNIVERSITY, JEDDAH, KINGDOM OF SAUDI ARABIA 

 

Jamal Qadah 
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Abstract 

Work based learning is highly critical for urban planning students. Specially the field training equips planning students 

with necessary skills required in job market. Field training supplements the traditional classroom based learning, indeed. 

A survey of 52 students with BSc Urban and Regional Planning students at Faculty of Environmental Design, King 

Abdulaziz University, Jeddah, Kingdom of Saudi Arabia, divulges that trainees are overall satisfied with the skills 

acquired from the field training however the training unit needs to go case by case and offer remedial support to the 

trainees who have shown their neutrality or less satisfaction with some of the field training components such as report 

writing among others.  

Key words: Work based learning, field training, urban and regional planning.  

 

Introduction 

Work based learning is integral in several 

specialised fields such as law, medical, engineering, 

management and finance, hence graduate programmes 

and institutions constantly attempts to make such type 

of learning effective by investing significant efforts and 

resources into harmony of  academic studies and field 

training (Freestone, Williams, Thompson, & 

Trembath,2007). Garrick & Kirkpatrick (1998) found 

work based learning into three forms namely: 

independent projects, individual seminars, and field 

training (fulltime).  

As far as  spatial planning and designing 

students are concerned, the field training shapes up 

their impending role as a practitioner of ethical 

decision-making in a certain condition (Wolf-

Powers,2013), it also offers students with an abundant 

opportunity to communicate with real world clients 

recommended by several scholars (Hoch,1994; 

Innes,1995). The real benefit of field training is to be 

instrumental in enabling fresh graduates with the 

necessary skills for the job market to perform well in 

the real setup (Jackson,2015).  

 

 

 

Skills and competencies from field training   

Guzzetta , & Bollens (2003) recognised four 

essential technical skills and competencies for planning 

and design students, namely: technical skills, 

quantitative skills, communication, and understanding 

public needs; while the latter two could be attained 

inside the campus a field training is obligatory for the 

formers. Field training cultivates some supplementary 

competencies among trainees including leadership, 

organizational development, and sophisticated policy 

analysis which is usually hard to learn inside traditional 

classrooms.  

Prospective role of urban planners 

Howe (1980) proposed a typology on the 

future role of urban planners-the politician, the 

technician, and the hybrid(Table 1).  In fact, a prior 

knowledge of the anticipated roles of urban  planners 

can make carrier choices easier for the learners and 

prevent them from any professional dilemmas that they 

might face in future (Steele,2009). A survey results 

from Osawa, and Seltzer (1999) prompts that planners 

should learn skills to work properly with colleagues, 

work with common people, and to appreciate the needs 

of people, and clients. 

       

Table-1 Prospective role of urban planners 

Roles Reference 

Politician, Technician, and Hybrid Howe,1980 

Network Managers and Metagovernors Sehested,2009 
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Urban planners and report writing skills  

In his survey of American planners Kuhel 

(1992) observed that writing reports are the most 

repeated and cherished task for the professionals 

practicing in the field of planning. In some sectors like 

municipalities and government ministries, all the 

planners remain engaged in writing reports all the time.    

Study Objective 

Quality assurance for work-based learning is a 

longstanding educational concern (Martin, 1998; Orrell, 

2004).Therefore, the key objective of the study was to 

evaluate level of satisfaction among the B.Sc.-Urban 

and Regional Planning students at the Faculty of 

Environmental Design-FED,King Abdulaziz 

University, Jeddah, Saudi Arabia, over the field training 

and to carry forward recommendations for improvement 

if any.  

Materials and Methods  

A semi-structured questionnaire was deployed 

to measure the level of satisfaction among learners 

based on 5-point Likert scale that is prevalent to 

determine attitudes since long (Ferguson,1941). Rating 

includes, 1-Highly dissatisfied, 2-Dissatisfied, 3-

Neutral, 4-Satisfied, and 5-Highly dissatisfied. A total 

of 52 samples were collected during the field training of 

summer 2019 and analysed alter on.  

Results and Discussion 

The training unit at the Faculty of 

Environmental Design-FED, King Abdulaziz 

University, Jeddah, Saudi Arabia acts as a bridge amid 

the trainees, training providers, and the faculty (Figure 

1).

 
Figure-1 The Organisational setup for field training 

Satisfaction with training unit 

Satisfaction of the trainees with the training 

unit was measured on the attendance, clarity of 

instructions, accessibility of templates, and report 

writing(Figure 2), as the followings:  

Q.1: Have you attended the workshop organized by the 

training unit 

It was noticed that majority of the students participated 

(96%) in the orientation workshop organised by the 

training unit.  

Q.2: Did you find the instructions of the field training 

clear and straightforward?  

Results of the survey reveals that most of the trainees 

were either satisfied (21.1%) or highly satisfied (71.2%) 

with the clarity and simplicity of the instructions given 

prior to the commencement of the field training.   

Q.3: Are the templates used in summer training are 

easily accessible?  

It was found that major part of the trainees was satisfied 

(13.4%) or highly satisfied (78.8%) with the 

accessibility of training templates.  

Q.4 Do you think you that report writing was easy for 

you? 

As discussed earlier, report writing is a major skill that 

a planner must practice repeatedly at his workplace. 

Noted that majority of the trainees  reported their 

satisfaction on the ease of report writing including 

26.9% satisfied, and 50% highly satisfied. It is 

important that 15.3 % trainees shown their neutrality 
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while rest 7.6% were dissatisfied with their report writing skills. 

   

 
Figure-2 Satisfaction of trainees with the training unit 

Training Providers 

The training unit had a clear impression that 

training providers are the actual implementor of the 

field training, hence satisfaction on their functions plays 

a vital role on the success of field training.  

Follwing items were included while measuring the 

satisfaction of trainees on the functioning of training 

providers:  

 Training plan developed by the training body. 

 Cooperation of training supervisor with the 

student. 

 Availability of necessary tools for the training. 

 Provision of apt place for the training. 

 Accessibility to the training place. 

 Overall skill attainment from the workplace. 

Q.5: Did you find the training plan for the field training 

by service provider was clear and straightforward?  

The survey tells that most of the trainees were either 

satisfied (34.6%) or highly satisfied (42.3%) with the 

clarity and ease of the training plan prepared by the 

service provider for the field training.   

Q.6 Did you find your training supervisor supportive?  

Most of the trainees was satisfied (13.4%) or highly 

satisfied (75%) with the support they received from 

their supervisors at the workplace during the field 

training.  

Q.7 Did you received necessary tools for the training at 

your workplace?  

Majority of the trainees were either satisfied (30%)or 

highly satisfied (40%) on the availability of necessary 

tools for the training at workplace.  

Q.8 Did you got a suitable workplace for the field 

training?  

 In fact, most of the trainees reported their pleasure on 

the suitability of the workplace as satisfied (19.2%) and 

highly satisfied(46.1%). However, a significant number 

of trainees were silent on the suitability of workplace 

reported as neutral (25%).  

Q.9 Was the training place easily accessible for you?  

It was also witnessed that majority of  the trainees were 

either satisfied (26.9%) or highly satisfied (57.6%) with 

the accessibility of training place.  

Q.10 How much was your overall satisfaction 

regarding skill attainment from the training?  

The survey results prompt that many of trainees were 

either satisfied (40%) or highly satisfied (44%) on the 

skill attainment from the field training. 
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Figure-3 Satisfaction of trainees with the service provider  

 

It was discovered from the above results that the level 

of satisfaction among trainees is more than 84% for all 

the questions except the followings: 

 Report writing. 

 Provision of necessary tools, and 

 Support from training supervisors. 

Training unit should work in coordination with all 

stakeholders to maximise the level of satisfaction 

among the trainees. Unit should formulate a win-win 

strategy to maximise employability of planning students 

as the field training is an important instrument that 

enriches the skills of students from the campus learning. 

A regular feedback from the trainees is also 

recommended,  

Conclusion 

Field training is not an alternative to classroom 

based learning however it is important in skill 

refinement and enhancement for better job 

opportunities. To maximise the benefits from the field 

training for urban planning students, the training unit 

should go case by case and propose sensible remedies 

for any shortcomings regarding satisfaction among 

trainees.       
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e`nk iznw"k.k % dkj.k ,oa fuokj.k 

 

MkW0 t; izdk'k iVsy 

64 ,] ch0,p0,l0 vYykiqj] iz;kxjkt] m0iz0 

 

vatw flag iVsy 

vfl0 izksQslj&fgUnh foHkkx 

Jh Vhdkjke dU;k egkfo|ky;] vyhx<+ 

lkjka'k 

 ekuo thou ds lqpk# lapkyu ds fy, Hkkstu vfuok;Z gSA orZeku fo'o dh c<+rh tula[;k ls ekuo ds fy, Hkkstu 

dk vHkko gks jgk gSA d`f"k ;ksX; mitkÅ Hkwfe dh deh fo'o leqnk; dks gks jgh gSA blh esa dqN euq";ksa dh fofo/krkiw.kZ 

Hkkstu djus dh izòfÙk leL;k dks fodjky dj fn;k gSA 'kknh&fookg vkfn lekjksg esa ;g ns[kdj nq%[kn gksrk gS fd dqN 

O;fDr [kkrs de gSa] p[kdj Fkkyh esa vf/kd NksM+ nsrs gSaA blls ,d vksj HkksT; lkexzh dk viO;; gksrk gS rks nwljh vksj 

i;kZoj.k iznw"k.k gksrk gSA vr% orZeku ifjfLFkfr dks ns[krs gq, ,d vksj HkksT; lkexzh dks cpkus dh t:jr gS rks nwljh vksj 

i;kZIr [kk|kUu gsrq d`f"k dh mit c<+kus dh vko';drk gSA vusd izdkj ds iznw"k.k ,oa dhVuk'kd nokvksa ls d`f"k ds fy, 

miyC/k e`nk Hkh iznwf"kr gks jgh gSA ge lHkh dk drZO; gS fd mitkÅ e`nk dks iznwf"kr gksus ls cpk;k tk;A blh ls [kk|kUu 

dh i;kZIr iSnkokj gksxh vkSj lHkh O;fDr;ksa ds fy, Hkkstu miyC/k gksxkA  

'kks/ki= 

 izkd`frd i;kZoj.k ekuo thou dk vfuok;Z 

fgLlk gSA izkd`frd i;kZoj.k ds vHkko esa ekuo thou dh 

dYiuk ugha dh tk ldrh gSA ekuo izkd`frd i;kZoj.k ds 

ek/;e ls viuh vf/kdka'k ewyHkwr vko';drk dh iwfrZ 

djrk gSA blh ls og Lo;a dks fodkl'khy ,oa fodflr 

dgykrk gSA fopkj.kh; iz'u ;g gS fd ekuo fodkl dh 

va/kk/kqa/k nkSM+ esa izd`fr iznÙk oLrqvksa dh mis{kk djus yxk 

gSA ftlls izd̀fr esa dbZ fo"kkDr inkFkksZa dk foy; gksus 

yxk gSA ekuo izkd̀frd lalk/ku dk mi;ksx dj 

tula[;k ,oa lq[k&lqfo/kkvksa dh lkexzh dks c<+krk tk 

jgk gSA blls izkd̀frd oLrqvksa dk {kj.k rhoz xfr ls gks 

jgk gSA blds foijhr izkd`frd oLrqvksa ds iquLFkkZiu ;k 

muds j{k.k esa euq"; iw.kZr% lQy ugha gks ik jgk gSA 

blls i;kZoj.k esa vuisf{kr inkFkksZa dh ek=k c<+rh tk jgh 

gSA bls lk/kkj.k 'kCnksa esa i;kZoj.k iznw"k.k dgk tkrk gSA 

i;kZoj.k iznw"k.k ds lEcU/k esa ,e0vkj0 'kekZ us fy[kk 

gS&^^i;kZoj.kh; rRoksa esa gksus okyk og gkfudkjd] 

vokaNuh; ifjorZu tks ekuoh; fØ;k&dykiksa ls mRiUu 

vif'k"Vksa }kjk gksrk gS rFkk ifjfLFkfrdh ra= esa vlarqyu 

mRiUu djrk gS] iznw"k.k dgykrk gSA**
1
 vkt iznw"k.k fo'o 

dh lcls fodV leL;k gSA i;kZoj.kfon~ iznw"k.k dks 

eq[;r% nks Hkkxksa esa foHkkftr djrs gSaA igyk HkkSfrd 

iznw"k.k vkSj nwljk lkekftd iznw"k.kA HkkSfrd iznw"k.k og 

gS&tc ekuo ds dk;ksZa ls HkkSfrd lalk/ku dh xq.koÙkk esa 

deh vkrh gSA HkkSfrd iznw"k.k dks dbZ Hkkxksa esa foHkkftr 

fd;k tk ldrk gSA tSls&ok;q iznw"k.k] /ofu iznw"k.k] tSo 

iznw"k.k] e`nk iznw"k.k] ty iznw"k.k] jsfM;ks/kehZ iznw"k.k vkfnA 

izLrqr ys[k esa flQZ e`nk iznw"k.k ds dkj.k ,oa fuokj.k ij 

fopkj fd;k tk jgk gSA  

 ge tkurs gSa fd iF̀oh ds Åijh ijr ij 

vf/kdka'k tho&tUrq ,oa isM+&ikS/ks mRiUu gksrs gSa vkSj 

fuf'pr le; ds mijkUr u"V gks tkrs gSaA bu e`rizk; 

tho&tUrq ,oa isM+&ikS/kksa ls Hkwfe dh Åijh ijr dh moZjk 

'kfDr esa òf) gksrh gS vkSj u, isM+&ikS/kksa ds mxus ;ksX; 

cu tkrh gSA lk/kkj.k Hkk"kk esa bls gh ènk dgrs gSaA fo'o 

esa lokZf/kd [kk|kUu blh e`nk ij gh iSnk gksrs gSaA ;g 

ekuo thou dk vk/kkj gSA ;g loZfofnr gS fd [kk|kUu 

ds vHkko esa ekuo thou dfBu gSA gekjs ikl pkgs ftruk 

lksuk] pkanh] ghjk] eksrh vkfn ewY;oku lkexzh gks] ijUrq 

ekuo thou ds lapkyu ds fy, :i;k ugha [kk|kUu dh 

t:jr gksrh gSA bl dkj.k dgk tk ldrk gS fd 

[kk|kUu mitkus ds dkj.k e`nk fo'o dh lokZf/kd 

ewY;oku oLrq gSA fo}kuksa dk ekuuk gS fd ìFoh ij 

xq.koÙkk;qDr [kk|kUu mit gsrq ek= 2 izfr'kr Hkwfe gSA 

;g Hkwfe ;k feV~Vh fdlh dkj.ko'k vius dk;Z esa vlQy 

gksrh gS ;k de leFkZ gksrh gS rks dgk tkrk gS fd e`nk esa 

iznw"k.k gks x;k gSA e`nk iznw"k.k dks ifjHkkf"kr djrs gq, 

MkW0 ,l0ds0 xxZ us fy[kk gS&^^izd`frtU; ,oa ekuotU; 

lzksrksa ls feV~Vh dh xq.koÙkk esa gzkl dks e`nk iznw"k.k dgk 

tkrk gSA**
2
 blh izdkj dk er i;kZoj.k fopkjd MkW0 

lqtkrk fo"V dk gS&^^Hkwfe iznw"k.k dk eryc gqvk Hkwfe dk 

nq:i;ksx vkSj mldk ,slk 'kks"k.k ftlls og vius 

izkd`frd fØ;k&dykiksa ds fy, mi;qDr u gks lds vkSj 
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fod̀r gks tk,A**
3
 e`nk iznw"k.k dh bu ifjHkk"kkvksa ls Li"V 

gS fd Hkwfe dh mitkÅ feV~Vh esa fdlh izdkj dk dksbZ 

vuisf{kr inkFkZ fey tkrk gS ftlls og vius LokHkkfod 

xq.k ls oafpr gks tkrh gS rks og ènk iznw"k.k gSA ènk 

iznw"k.k ds dkjdksa esa izkd̀frd ,oa ekuoh; dkjd ds :i 

esa foHkkftr fd;k tk ldrk gSA gkykafd fofHkUu fo}ku 

bl ckr ls lger gSa fd eǹk iznw"k.k ds fy, lcls 

vf/kd ekuo gh ftEesnkj gSA tSlk fd MkW0 ,l0ds0 xxZ 

us fy[kk gS&^^e`nk iznw"k.k ds fy, ekuo ds fØ;k&dyki 

T;knk ftEesnkj gSaA**
4
 

 e`nk iznw"k.k ds izkd`frd dkjd esa o"kkZ ,d 

dkjd gSA vf/kd o"kkZ gksus ls feV~Vh dk dVku gks tkrk 

gS vkSj Åijh mitkÅ feV~Vh dVdj ufn;ksa ;k leqnz esa 

pyh tkrh gSA feV~Vh ds dVko dks e`nk vijnu dgk 

tkrk gSA ^^feV~Vh dk ,d LFkku ls nwljs LFkku ij tkuk 

gh vijnu dgykrk gSA**
5
 gkykafd e`nk vijnu o"kkZ ds 

lkFk ok;q ls Hkh gksrk gS] ijUrq fo}kuksa dk ekuuk gS fd 

vf/kd o"kkZ ls e`nk vijnu Hkh vf/kd gksrk gSA o"kkZ ls gh 

[kfut yo.k u"V gks tkrs gSaA ftu {ks=ksa esa o"kkZ vf/kd 

gksrh gS vkSj ty Hkjko cuk jgrk gS] ogka dh Hkwfe ls 

vko';d iks"kd rRoksa esa deh vk tkrh gSA izkd̀frd :i 

ls vf/kd rkieku c<+us ls ;k Tokykeq[kh ds mn~Hko ls 

e`nk esa fuokl djus okys ikfjfLFkfrdh; fe= u"V gks tkrs 

gSa] ftlls e`nk ds mitkÅ iks"kd rRokas dk gzkl gks tkrk 

gSA blh izdkj e`nk iznw"k.k esa HkwdEi ,d egRoiw.kZ dkjd 

gSA HkwdEi ls /kjrh esa dgha xM~<+s gks tkrs gSa rks dgha 

feV~Vh mBdj ioZr cu tkrs gSaA blls /kjrh dk mitkÅ 

Hkkx fc[kj tkrk gSA bu izkd`frd dkjdksa ds vfrfjDr 

dbZ ekuoh; dkjd ls e`nk iznwf"kr gks tkrh gSA izkd̀frd 

dkjd rks dHkh&dHkh ?kfVr gksrs gSa tcfd ekuoh; dkjd 

izfrfnu ?kfVr gksrs jgrs gSaA ekuoh; dkjd esa loZizFke 

dy&dkj[kkuksa dh ppkZ djrs gSaA fofHkUu dy&dkj[kkuksa 

ls fu%l`r jklk;fud inkFkZ eǹk dks fo"kSyk djrs gSaA bu 

m|ksxksa ls lhlk] ikjk] vEy] {kkj] tLrk] dqN xSlsa& 

ehFksu] dkcZu eksuks vkDlkbM] dkcZu MkbZ vkDlkbM vkfn 

Hkwfe dh lrg ij iM+rh gS rks e`nk dk mitkÅiu de gks 

tkrk gSA bu m|ksxksa ls fudyus okys iznwf"kr ty ls Hkh 

e`nk {kj.k gksrk gSA fofHkUu izdkj ds [kfut tSls dks;yk] 

pwuk] vHkzd vkfn ds [kkuksa ls fudkyrs ,oa fuf'pr LFkku 

rd igqapkrs le; cgqr lkjh df.kdh; inkFkZ mM+dj 

tehau ij igqaprs gSa vkSj e`nk ij udkjkRed izHkko Mkyrs 

gSaA mnkgj.k ds rkSj ij >kj[k.M dh vHkzd isVh dh ppkZ 

djrs gSaA ;gka dksMjek] fxfjMhg vkfn {ks=ksa esa vHkzd dh 

NksVh&NksVh fpfIi;ka tehau ij fxj tkrh gSa vkSj tehu 

{kkjh; gks tkrh gS tks [kk|kUu;qDr Qlyksa ds fy, 

gkfudkjd gksrh gSA blh izdkj Bksl vif'k"V inkFkksZa dk 

mfpr fuLrkj.k u gksus ls e`nk dh gkfu gksrh gSA lhesaV] 

bZaV] iRFkj] ikyhFkhu] IykfLVd] dkap vkfn mitkÅ Hkkx 

ij iM+us ls NksVs&NksVs isM+&ikS/kksa dks uqdlku igqapkrs gSaA 

;s cgqr fnuksa rd feV~Vh esa iM+s jgrs gSa rks feV~Vh dh 

xq.koÙkk u"V gks tkrh gSA IykfLVd vif'k"V ds c<+rh 

fLFkfr ij fpark O;Dr djrs gq, MkW0 jke vkljs us fy[kk 

gS& ^^fodkl'khy ns'kksa esa IykfLVd dh ek=k 1 ls 4% 

rFkk fodflr ns'kksa esa bldh ek=k cgqr vf/kd gksrh gSA**
6
 

uxjh; vif'k"V tSls&ekuo ey] cktkjksa dh lM+h&xyh 

lfCt;ka] xVj dk dhpM+] lM+dksa ds fdukjs ejs i'kq vkfn 

e`nk dks izHkkfor djrs gSaA e`nk iznw"k.k ds ekuoh; dkjd 

ij fopkj O;Dr djrs gq, MkW0 vfuy dqekj feJ fy[krs 

gSa&^^tehau ij fxjus okys dhVuk'kd] fMVtsZaV ikmMj] 

jklk;fud inkFkZ] vdkcZfud moZjd] dy&dkj[kkukas dk 

eyck bR;kfn ,slh phtsa gSa] tks tehau dh mi;ksfxrk de 

dj nsrh gSA**
7
 ge tkurs gSa fd orZeku le; esa ekuo dh 

tula[;k c<+rh tk jgh gSA d`f"k ds fy, i;kZIr Hkwfe 

miyC/k ugha gksus ds dkj.k miyC/k Hkwfe ij vf/kd ls 

vf/kd mit iSnk djus dk iz;kl gks jgk gSA ,d rjQ 

leL;k ;g gS fd ouksa dks lkQ djds mitkÅ Hkwfe 

cuk;k tk; rks ou lalk/ku dk nksgu gksxk] nwljh rjQ 

Hkkstu dh leL;k nwj ugha gks ik jgh gSA gekjs oSKkfud 

fofHkUu rduhd ls de {ks= esa gh vf/kd mit nsus dk 

iz;kl dj jgs gSaA bu rduhdksa ls rRdky esa [kk|kUu dh 

mit c<+ tk jgh gS] ijUrq Hkfo"; esa dbZ ?kkrd ifj.kke 

vk ldrs gSaA tSlk fd MkW0 jke vkljs us fy[kk gS&^^d̀f"k 

moZjrk c<+kus ds fy, vk/kqfudre VsDukykWth dk iz;ksx 

fd;k tk jgk gS tks feV~Vh ds LokLF; ds fy, vR;Ur 

?kkrd gSA**
8
 ekuo tula[;k ds lkFk mldh egRokdka{kk 

Hkh c<+rh tk jgh gSA og vf/kd ls vf/kd /ku lEiUu 

gksuk pkgrk gSA blds fy, dbZ O;kikfjd dk;Z djrk gSA 

dqN O;fDr fdlh Hkh ifjfLFkfr ls xqtjdj iSlk dekuk 

pkgrs gSaA blh ds QyLo:i nw/k okyk nw/k esa ikuh 

feykrk gS] nqdkunkj nky esa dadM+ feykrs gSa] ydM+h 

O;kikjh ekSdk ikrs gh taxy ls vf/kd ydM+h dVok ysrs 

gSaA blh izdkj dqN O;fDr ;wdsfyIVl dk o`{k yxokdj 

'kh?kz gh vR;f/kd /ku dekuk pkgrs gSaA os tkurs gSa fd 

;wdsfyIVl dk o`{k i;kZoj.k ds fy, ?kkrd gSA bldh tM+sa 

tehau esa fo"kSyk izHkko NksM+rh gSaA ;fn vf/kd o"kksZa rd 

;wdsfyIVl ds isM+ yxk, tk; rks tehau catj gks tk,xhA 

dqN O;fDr vkus okys i;kZoj.k dh Hk;kog fLFkfr ij 

fopkj u djds rRdky /ku dh vis{kk j[krs gSaA blls e`nk 

ds izeq[k rRoksa dk {kj.k gks tkrk gSA e`nk iznw"k.k ds 

dkj.k ,oa izHkko ij fopkj djrs gq, MkW0 lqtkrk fo"V us 
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;gka rd dgk gS fd&^^gj o"kZ d`f"k ;ksX; Hkwfe dk ,d 

cgqr cM+k Hkkx viuh moZjrk [kksrk tk jgk gSA vxj ;gh 

fLFkfr jgh rks lSdM+ksa o"kksZa ckn ,d frgkbZ Hkwfe gh d̀f"k 

;ksX; jg tk,xhA**
9
 ;g ifjfLFkfr ekuo ds fy, vR;Ur 

dfBu gksxhA bl dkj.k fofHkUu ns'k ds fo}ku ènk iznw"k.k 

dks jksdus ds fy, fofo/k mik; [kkst dj jgs gSaA bl 

fo"k; ij dbZ jk"Vªh; ,oa vUrjkZ"Vªh; lEesyu gks jgs gSa] 

ftlls izkIr e`nk iznw"k.k ds de djus ds mik; dks 

fØ;kUo;u dh t:jr gSA  

 e`nk iznw"k.k ;k e`nk ls izeq[k rRoksa ds {kj.k dks 

jksdus ds fy, Qlyksa }kjk [kfut yo.kksa ds vi{k; dks 

jksduk gksxkA yxkrkj Qlyksa dks mxkus ls ukbVªkstu] 

vk;ju] iksVSf'k;e vkfn dbZ rRoksa dh deh vk tkrh gSA 

feV~Vh dh tk¡p djds mu rRoksa dks jklk;fud moZjdksa ls 

c<+k;k tk ldrk gSA ;g rF; vo'; fopkj.kh; gS fd 

ftu rRoksa dh deh gks mlh dks feyk;k tk;A tSls 

ukbVªkstu dh deh gksus ij ukbVªkstu gh feyk;k tk;A 

blh izdkj feV~Vh dh moZjrk dks cuk, j[kus ds fy, 

dEiksLV [kkn ¼xkscj] ?kkl] dwM+s vkfn lM+kdj½ dk iz;ksx 

fd;k tk;A lubZ ,oa <kaps vkfn dks [ksr esa gh tqrkbZ 

djkdj gjh [kkn cuk;h tkrh gSA blls e`nk dh moZjrk 

'kfDr c<+ tkrh gSA e`nk dh moZjrk dks cuk, j[kus ds 

fy, Qlyksa ij fNM+dus okyh fo"kSyh nokvksa ij izfrcU/k 

yxuh pkfg,A tSo dhVuk'kh d`f=e jlk;u dk foosdiw.kZ 

mi;ksx fd;k tkuk pkfg,A ;s dhVuk'kd Qlyksa ls gekjs 

'kjhj esa vk tkrs gSa] tks ekuo LokLF; ds fy, gkfudkjd 

lkfcr gksrs gSaA e`nk ds {kj.k dks jksdus ds fy, ikuh dk 

lgh la;kstu fd;k tkuk pkfg,A o"kkZ ds i'pkr~ [ksr dh 

tqrkbZ dj nsuh pkfg,A blls ,d rks o"kkZ ty uhps 

Hkwfexr gks tk,xk vkSj nwljk uhps pys x, [kfut rRo 

Åijh ijr ij vk tk,xsaA ;fn [ksr esa ikuh vf/kd fnu 

rd yxk gks rks ikuh ds fu"dklu dh O;oLFkk dh tk;A 

vf/kd fnuksa rd ikuh :dus ls e`nk dk {kj.k gksrk gSA 

ge tkurs gSa fd rst ls o"kkZ gksus ds dkj.k e`nk vijnu 

gksrk gSA bls jksdus ds fy, mfpr O;oLFkk dh tkuh 

pkfg,A igkM+ksa ij lh<+huqek [ksrh ,d izeq[k mik; ekuk 

tkrk gSA feV~Vh dh moZjrk cuk, j[kus ds fy, Qlyksa 

dks cny&cny dj cksuk pkfg,A fdlh ,d Qly dks 

,d gh [ksr esa ckj&ckj cksus ls mu rRoksa dh deh gks 

tkrh gS ftl rRo dk vo'kks"k.k og Qly djrh gSA bl 

deh dks nwj djus ds fy, nks&rhu Qlyksa dks ckjh&ckjh 

ls cksuk pkfg,A bl lEcU/k esa MkW0 ,l0ds0 xxZ us fy[kk 

gS&^^d`f"k esa Qly pØ viukdj e`nk dh xq.koÙkk esa of̀) 

dj e`nk iznw"k.k dks fu;af=r fd;k tk ldrk gSA**
10
 MkW0 

xxZ ds fopkj dks ,d mnkgj.k }kjk Li"V fd;k tk 

ldrk gSA Qyhnkj Qly vFkkZr~ puk] eVj] vjgj] mjn] 

ewax vkfn dh tM+ksa esa ukbVªkstu fLFkjhdj.k thok.kq ik, 

tkrs gSaA bu Qlyksa ds dVus ij buds tM+ksa dk 

ukbVªkstu feV~Vh esa fey tkrh gS vkSj feV~Vh vU; Qlyksa 

ds fy, Hkh mitkÅ gksrh gSA blls jklk;fud [kknksa dk 

iz;ksx de djuk gksxk vkSj e`nk dh mit lajf{kr jgsxhA 

e`nk laj{k.k ds fy, o`{kksa ds dVko dks jksduk gksxk vkSj 

NksVh&NksVh ?kklksa ,oa ouLifr;ksa dks cpkuk gksxkA ;s e`nk 

vijnu dks jksdus dk izeq[k mik; gSA gekjs ns'k esa gjs 

o`{k ds dVku ij jksd yxkdj ljdkj mfpr dne mBk 

jgh gSA rst gok dks jksdus esa ccwy] izkslksfil] dStqjkbuk 

vkfn o`{k vf/kd mi;ksxh gSaA ;s ikS/ks gok dh xfr dks 

/kheh dj nsrs gSa vkSj ok;q vojks/kd dh rjg lhuk rkudj 

[kM+s jgrs gSaA bl iquhr dk;Z esa ljdkj ds lkFk izR;sd 

ukxfjd dks vius drZO; dk ikyu djuk pkfg,A orZeku 

le; esa e`nk vijnu dks jksdus ds rjg&rjg ds mik; 

fd, tk jgs gSaA dbZ fdlku vius [ksr esa [kj&irokj 

Mky nsrs gSaA blls mitkÅ tehau <d tkrh gS vkSj gok 

;k ty dk izHkko bu [kj&irokj ij iM+rk gS ftlls 

e`nk vijnu :d tkrk gSA dqN fdlku [kj&irokj ds 

vis{kk o"kkZ _rq esa ikyhFkhu dh cM+h&cM+h pknj fcNk nsrs 

gSaA blls e`nk vijnu :d tkrk gSA e`nk vijnu ds 

fy, dqN ;kaf=d mik; fd, tk jgs gSaA tSls&ufn;ksa ij 

cka/k cukdj rhoz ty ds xfr dks de fd;k tkrk gSA bu 

cka/kksa ls ,d vksj flapkbZ ds fy, ikuh dh leL;k dk 

lek/kku gksrk gS rks nwljh vksj feV~Vh ds d.k dks jksdk 

tkrk gSA ufn;ksa dk ikuh cka/kksa ls ugjksa esa tkrk gS vkSj 

ugjksa ls [ksrksa esa tkrk gSA mitkÅ feV~Vh ds d.k Hkh 

ikuh ds lkFk [ksrksa esa igqap tkrs gSaA e`nk dh ih0,p0 ij 

Hkh fujUrj /;ku nsus dh t:jr gSA vkerkSj ij ns[kk 

tkrk gS fd e`nk dk ih0,p0 eku 6-5 ls 7-5 gksus ij 

lkekU; fLFkfr jgrh gSA blds de gksus ij feV~Vh vEyh; 

gks tkrh gS vkSj vf/kd gksus ij {kkjh; gks tkrh gSA ;fn 

feV~Vh vEyh; gS rks xzsfeuh tSls dqN ikS/kksa dk jksi.k 

fd;k tk ldrk gSA ;s vEy dks lg ysrs gSaA dqN d`f"k ds 

ikS/ks tSls xsgw¡] vkyw] VekVj] tkS] tbZ vkfn vEy ds lgu 

dk e/;e Lrj j[krs gSaA blh izdkj [ktwj] csj] pqdUnj] 

/kku] dikl vkfn o`{k ;k Qy {kkjh; feV~Vh dks lgu dh 

{kerk j[krs gSaA vylh] xktj] ikyd] I;kt] cjlhe ,oa 

ve:n e/;e Lrj ds {kkjh; feV~Vh esa Hkh vPNh mit nsrs 

gSaA orZeku i;kZoj.kh; ifjfLFkfr ,oa ekuo dh c<+rh 

tula[;k dks n`f"Vxr j[krs gq, e`nk iznw"k.k ij fu;a=.k 

vfr vko';d gSA vU;Fkk leLr tSo leqnk; dks u"V 

gksus dk [krjk gSA bl lEcU/k esa i;kZoj.k fopkjd 

f'kokuUn ukSfV;ky us fy[kk gS& ^^e`nk iznw"k.k dk fu;a=.k 
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u dsoy okaNuh; gS vfirq vfuok;Z gS D;ksafd ekuo 

leqnk; vkSj leLr tSo txr dk vfLrRo fefV~V;ksa ij 

Hkh fuHkZj djrk gSA**
11
 

 bl izdkj dgk tk ldrk gS fd e`nk laj{k.k 

fo'o dh vfuok;Z vko';drk esa 'kkfey gks x;k gSA bls 

ok;q ,oa ty dh rjg lajf{kr djus dh t:jr gSA ftl 

izdkj ekuo thou ds fy, ty ,oa ok;q vko';d gS mlh 

izdkj Hkkstu Hkh vfuok;Z gSA Hkkstu ds vHkko esa ekuo 

thou dh dYiuk fujFkZd gSaA tSls&tSls ekuo dh 

tula[;k esa o`f) gks jgh gS oSls&oSls [kk|kUu dh 

vko';drk c<+rh tk jgh gSA [kk|kUu dh iwfrZ ds fy, 

vFkkZr~ [kk|kUu dh mit ds fy, igys euq"; us taxy dks 

lkQ djuk izkjEHk fd;kA ifj.kkeLo:i i;kZoj.k larqyu 

fcxM+us yxkA rRi'pkr~ fofHkUu oSKkfudksa us feV~Vh dks 

vf/kd mitkÅ cukus ds fy, rjg&rjg dh rduhd dk 

btkn fd;k] ftlesa jklk;fud moZjd ,oa dhVuk'kd nok 

Hkh gSA ekuk fd dqN jklk;fud moZjd ,oa dhVuk'kd 

nok lkFkZd ifj.kke nh] ijUrq dbZ dhVuk'kd nok 

udkjkRed izHkko Mkyus yxhA blls feV~Vh dh moZjk 

'kfDr detksj gksus yxhA bl dkj.k orZeku le; esa e`nk 

laj{k.k dk eqn~nk fo'oO;kih gks x;k gSA vkt e`nk dks 

iznw"k.k ls cpkus ds fy, ljdkjh ,oa dbZ xSj ljdkjh 

laxBu iz;kljr gSaA bl iquhr dk;Z dks iw.kZ lQy cukus 

ds fy, leLr O;fDr;ksa dks vius&vius Lrj ij lg;ksx 

djuk gksxkA ftlls e`nk laj{k.k gks lds vkSj lHkh euq";ksa 

ds fy, i;kZIr Hkkstu miyC/k gks ldsA  
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