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Introduction 

Different standard recommendations related
to different technologies in agricultural
sector are available for different crops. It is
also usual and has been observed that the
farmers are deviating from recommendations
in adopting technologies due to their differ-
ent level of technical know-how and 

resource endowment. In case of tomato
(Lycopersion esculentum Mill) crop  produc-
tion  and adoption  of different  technologies,
there is no exception in Bangladesh. Tomato
is a nutritious vegetable crop generally
grown in the winter season (December -
April) in Bangladesh. It is the most popular
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Abstract

The study of real adoption impact (RAI) measure of technologies on tomato produc-
tion at farmers' level revealed that there was a positive and significant relationship
between yield and the values of RAI which was calculated utilizing the degrees of
deviations between standard recommendations for tomato and their level of applica-
tion at farmers' field. This study implies that the higher value of RAI resulting from
more proper adoption of tomato technologies would give higher yield. It was found
from the estimated model that 1 percent higher value of RAI would give more than 4
percent greater tomato yield. From this model it was also found that the expected
yield gap and observed yield gap of tomato were much greater than that of estimated
yield and observed yield indicating a scope to increase the yield of tomato. These
results exclusively indicate to a situation where tomato farmers were in complete
knowledge of the technologies but they were not using recommended doses of inputs
and also management practices properly and completely in production system. As a
result they could not reap the yield like research station yield of 80 t/ha. The farmers
were getting about 1/4th yield on an average and made a sharp and big yield gap of
tomato between on station and farmers' field. It calls for an intensive extension work
focused on tomato technologies and timely support with required inputs with a view
to minimize the yield gap for national interest.



vegetable and acts as a source of vitamins
and minerals (Table I). It contains a number
of nutritive elements almost double
compared to fruit apple and shows superiori-
ty with regard to food values. It is consumed
as a raw salad, cooked or as processed food
item such as Sauce, Ketchup, Jam, Jelly,
Pickles Soup etc. Tomato has originated in
Peruvian and Maxican regions and come
from tropical America and spread to other
parts in the World in 16th century. It was per-
haps introduced into Indian Sub- Continent
by the Portuguese (Das. 1993). However, it is
grown both at homestead gardens for fresh
consumption and commercially at the field in
many parts of Bangladesh. The products pro-
duced domestically can not meet up the year
round demand of the consumers in the mar-
ket and also at the processing factories espe-
cially in the summer there is a demand and
showed higher market price in the country.
The consumption and utilization level side by
side demand for tomato have been increasing
day by day. This higher demand and market
price have drawn attention of the government
and expert groups who have started realizing
its importance. So, to make available tomato
year round domestically some exotic vari-
eties of tomato have been selected through
research and development program during
last decade. To meet up local demand
Bangladesh Government have also been
importing tomato from the neighboring coun-
tries. Government imported 9395.14 m. t of
tomato in exchange of TK. 1503 millions
from foreign countries in the year 2000-2001

(BBS. 2004). 

It was found that about 120 thousand m. t of
tomato was utilized at national level in
Bangladesh as estimated from the time series
data in 2003-2004 and it was obtained only
from domestic production. It was also
observed from this data on tomato consump-
tion over 12 years that the quantity utilized
has been increasing with a positive growth
rate of 7 % per annum and the coefficient of
variation was about 11 percent. The average
wholesale price of tomato (Tk/m. t) during
this period was also increased with a growth
rate of positive 13.6 percent per annum and
its variation was in high order with a CV. of
about 56 % year to year (Barman and
Shiblee, 2001-2005). It was also found that
the demand in the Bangladesh market for
tomato has been increasing and year to year
the quantity imported varied by a CV. of 172
percent and also have very low yield of 6.69
t/ha at national level in 2003-2004. One of
the main reasons for such poor yield of toma-
to could be attributed to farmers' general
adoption of improved technologies at a lower
level. On the other hand, the existing market
demand for tomato in Bangladesh calls for a
big effort in production system for boosting
up the tomato production level.  Side by side,
the present situation also demands the dis-
semination of improved technologies of this
crop to the farmers through different agen-
cies in Bangladesh.
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Several Extension Education researches with
adoption of recommended production prac-
tices by the farmers mainly in cereals and
fiber crops showed that there is a positive
relationship between farmers' technical
know-how and adoption of agricultural inno-
vations (Razzaque, 1977, Hossain,1981).
However, real adoption impact measures of
tomato technologies on production at farm-
ers' level are lacking. As such, study has
become necessary to identify the real adop-
tion impact and the degree of deviations in
adopting the technologies of tomato crops
with proper weights. In this field, it is con-
sidered that mere use of any technology will
not be appropriate for considering adoption
of the technology and it will be better to
define the adoption of a new technology as
the complete and proper use of the recom-
mended technologies or practices.   Keeping
this in view, a study was undertaken to meas-
ure the "Real Adoption Impact (RAI)" of
tomato technologies on its production at
farmers' level with the following objectives.

Objectives

i. To identify the recommended improved
technologies for tomato and level of
uses in cultivation at farms level.

ii. To identify the yield differences
between research station yield and farm-
ers' yield

iii. To determine the extent of adoption of
technologies and measures impact on

yield at farmers' level with two assump-
tions 

a.  Equal deviation would affect yield
for each of the technologies when
other factors of production remain
constant

b. The deviation could not exceed the
recommended inputs (doses) and
practices  for all- practical purposes.

Materials and Method

Derivation of RAI

To derive the measure of RAI an attempt was
made using the deviation proportions like
mean of the deviation proportion, standard
deviation (s. d) of deviation proportion etc.,
(Spiegel M. R., 1961). However, standard
deviation was seemed to be inappropriate in
this respect, because cases might arise where
deviation proportions were very high in mag-
nitude with a very small scattered ness or
deviation. Under this circumstance, the stan-
dard deviation value of deviation proportions
was very small which implied a high impact
of adoption though the actual situation was
different, to specific just opposite. Therefore,
it was preferred to use the mean of deviation
proportions in this measure. The RAI meas-
ure derived was as followed. 

Technologies are T1, T2,------------, Tn .

Inputs recommended (in proper unit)
r1, r2, ------, rn.
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Inputs used in actual practice (in proper unit)
P1,   P2, ........, Pn

Absolute deviations  d1 = |r1 - P1|, d2= |r2 - P2|,
.............dn.= |rn - Pn|.                             

Deviation proportions: R1= ----d1

r1  
,  R2 = ----d2

r2
, 

............, Rn = ----dn

rn
,                                          

Now Real Adoption Impact (RAI)= ----n
N .----1

Ri

=  ----n
N .    ----1

1 = ----n
N

....................... (1),
N            

--  ∑Ri       ∑Ri        
N   i = 1       i=1

Where, n = number of technologies consid-
ered by the tomato farmers in practice ; N =
number of major technologies considered in
the study; and 

r i - Pi Ri  = ( ---------
r i

) ,   ( i  = 1,   2 , ............, N )

Now, those farmers who are using the toma-
to technologies as per recommendations i.e.,
who are adopting technologies completely
and properly, in this context, will have devi-
ation proportions equal to zero i.e., where r i
= Pi for all  (i = 1, 2,------N ). Then all  Ri =
0 (Zero) and leading  RAI = α (infinity),  the
complete adoption case. But on the other way
RAI will be 0 (zero) when n is zero i.e., no
adoption case. Other values of RAI will be
remained within 0 (zero) to α (infinity). Thus
the range of RAI is zero to infinity. Generally
a large value of RAI will lead to a situation of
more adoption of technology and RAI
defined in equation (1) was used as a
measure of adoption. 

RAI is better in the sense that it helps to
measure the degree of deviation in the
farmer's actual practices from the research
station recommendations. It is basically
relied on the application of conventional
mathematical relation in existing farmers'
circumstances (Barman and Islam, 2005).
After getting RAI a statistical test for the cor-
relation between RAI(X) and observed yield
(Y) of particular crop may be performed. On
acceptance of a positive correlation between
RAI and observed yield a simple regression
equation can be fitted considering yield (Y)
as a dependent and RAI (X)  as the inde-
pendent variable for identifying the extent of
effect of RAI on tomato yield. 

Data collection 

To study the nature of RAI on Ratan tomato
production at the farmers' level necessary
data were collected from tomato farmers who
cultivated Ratan tomato in four Upazillas
namely Hathazari, Comilla Sodar, Baghar-
para and Nagarpur in Chittagong, Comilla,
Jessore and Tangail districts respectively in
Bangladesh. Ratan variety of tomato is resist-
ant to bacterial wilt and widely suited to
grow in winter session in Bangladesh. It is
relatively flashy compared to other tomato
variety and has attractive reddish color
(Anon, 2004). However, from each of the
four study areas 15 tomato farmers were
chosen for this study irrespective of farm size
groups and taken for collective analysis for
identifying average performance. So the total
sample size for this study in four Upazillas 
consisted of 60 tomato cultivators in four dis-
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tricts who cultivated the Ratan tomato vari-
ety. Study sample was drawn in purposive
simple random sampling procedure from a
list of 537 tomato farmers in four districts.
Data on different aspects of tomato produc-
tion and level of inputs used different man-
agement practices and technology used etc,
were collected through direct interview and
survey method a / using a pre-tested question-
naire during the period of two and half
months harvesting and after harvesting time
in 2005. 

Some relevant Data were also collected from
secondary sources. In this study, the tech-
nologies recommended by Olericulture
Division, HRC, BARI Joydebpur were listed
and the average yield of Ratan tomato (80.00
t/ ha.) in this center was recorded. For this
study a total of twelve recommended tech-
nologies or management practices such as
number of ploughing (T1). number of ladder-
ing (T2), per hectare rate of manure (T3), per
hectare rate of Urea (T4), TSP (Ts), MP (T6),
number of seedling per hectare (T7), age of
seedling (T8), number of weeding (T9)
number of irrigation (T10), number of plant
protection measures (T11), and per hectare
dose of boron (T12) were considered in this
study. However, the technology gap between
recommended and application of various
technological inputs and management
practices mentioned above in the study were
calculated and presented in the Table II. The
RAI was measured using equation (1) and a
positive correction between RAI and 

observed yield of different tomato farms was 
established using statistical technique. Then a
regression equation between RAI (X) and
yield (Y) was obtained using following equa-
tion 

Y= a + bx +e............................. (2)

On the basis of this regression equation the
expected yields (Yexpt) were obtained, then
the expected yield (Yexpt) gaps and observed
yield (Yobs) gaps were calculated for studied
farms for useful comparisons. The regression
equation (2) would be helpful to predict the
yield of Ratan tomato at the farmers' field
once the capacity of the farmers to follow the
recommended practices for cultivation of the
crop is known and consequently the sugges-
tions would be more effective for improving
the tomato yield. Some statistical tools were
also used in testing the findings in fulfilling
the objectives of the study.

Results and Discussion

In the study of real adoption impact measure
of tomato technologies on production it was
found that the farmers used about a number
of eleven technologies according to their
level of endeavors and financial capacity in
Ratan tomato cultivation in study areas. But
tomato farmers were deviated from the
recommendations in several degrees in the
use of management practices and technologi-
cal inputs in practical operations. In some
cases, especially in the use of pesticide and 
irrigation water, about 33 % farmers
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workers  in respective Upazilla. 
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Items and nutritive elements  Qty 
 Tomato a Apple b 
Water   94.1    g  85.9 

Protein    1.0       '' 0.3 
Fat   0.3       '' 0.1 
Carbohydrates   4.0       '' 13.4                           
Fiber   0.6       '' - 
Vitamin A  1100.0  IU trace 
Vitamin B  0.2  mg 120  
Vitamin C  27.0 '' 2  
Nicotinic acid  0.6 '' 0.2 
Pantothenic acid   0.31 '' - 
Vitamin E  0.27 '' - 
Biotin   0.004 '' - 
Malic acid   150.0 '' - 
Citric acid   390.0 '' - 
Oxalic acid   7.5 '' - 
Sodium  (Na)  3.0 '' - 
Potassium (K)  268.0  - 
Calcium (Ca)  11.0 '' 0.01 
Magnesium (Mg)  11.0 '' - 
Iron(Fe)  0.4 '' 1.7 
Copper(Cu)  0.1 '' - 
Manganese(Mn)  0.19 '' - 
Phosphorus (P)  27.0 '' 0.02 
Sulphur (S)  11.0 '' - 
Chlorine (Cl)  51.0 '' - 
Mineral   -  0.3 
Calorific value  -  56  
Riboflavin   -  30 

Table I. The nutritive value of tomato and apple (per 100gm. of edible portion)

Sources: a = Das. P.C., 1993.Vegatable Crops of India. Kalyani Publishers.1/1Rajinder
Nagar,,Ludhiana 141008,India, 1stedition, p,p-1-219.

b = Singh. Ranjit., 1969. Fruits, National Book Trust, India. A. 5.Green Park, New Delhi
110016, PP. 1-221.
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followed recommended doses having zero
deviation value (Table II). Higher degree of
deviation was observed with regard to the use
of purchased inputs like fertilizer, seedlings
and also manure etc, and the positive sign
associated with individual deviation figure
indicated that the tomato farmers were using
less than that of the recommended level.
While the negative sign associated with
respective deviation figure reflected a level
of input use slightly more dose in actual prac-
tices than the recommended doses. This devi-
ation in the application of management prac-
tices and inputs use affected the tomato yield
at the farmers' field. 

However, a relationship was observed
between yield of tomato and calculated value
of RAI. In establishing the correlation
between RAI (X) and observed yield (Y) of
tomato, the value of r (correlation coeffi-
cient) was calculated and it was observed that
r =  0.75. For testing the positiveness of value
of r, statistical test was done taking t- distri-
bution and the null hypothesis Ho = 0, and
tested it against the alternative hypothesis H1,
> 0 at 1 percent level of significance. In t-dis-
tribution with (n-2) degrees of freedom (d. f)
under ‘Ho’ with n number of paired observa-
tions (x, y) and r, the value of correlation
coefficient, it was found that the  t - observed
(= 8.593) which was greater than the tabular
t01, 58 (= 2.688). So, the null hypothesis Ho is
rejected and the alternative hypothesis H1 is
accepted. i. e, there was a positive correlation
between RAI and yield of the studied tomato
farms. Therefore, on the acceptance of alter-

native hypothesis H1, a positive correlation
between RAI and observed yield of tomato
on studied farms was established. Now the
regression equation between the value of
RAI and Ratan tomato yield was obtained as
followed.

Y = 8.869 + 4.336*** (X)
SE =             (0.5046)
t- value =  8.593,   r = 0.75 ,   R2 = 0.56

The positive and significant coefficient at 1
percent level in the above estimated regres-
sion indicated that higher value of RAI (for X
in this case) resulted from more accurate and
proper adoption of tomato technologies and
management practices in practical operation
would give higher yield of tomato (column 4
in Table III). This fitted regression model
also indicated that if the tomato producers
could increase the value of RAI by 1 percent
using recommended tomato production tech-
nology packages completely and properly in
production system would get more than 4
times higher yield. It revealed that the yield
of tomato is significantly influenced by real
adoption of technological inputs and man-
agement practices in production.

On the basis of this estimated regression
model the expected  tomato yields (Yexpts)
were obtained and than the expected yield
gaps and observed yield gaps of tomato were
calculated for the studied farms and made 
useful comparison among them (Table III). It
was found that the expected yield gaps and
observed yield gaps of the tomato farms were

————————————————
*** Significant at 1% level.



Barman 25

Table III. Regression equation for estimation of expected yield gap and observed yield gap of
tomato farms in the study areas

SL No

(1)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Yield (t/ha)
(Y )
(2)

27.30
25.05
35.15
20.21
29.86
22.80
27.68
21.77
21.60
29.36
27.10
11.50
35.20
20.00
22.16
20.67
25.52
22.00
12.25
22.25
17.00
15.60
14.08
12.50
23.00
25.00
25.45
35.25
17.95
17.46

RAI  value
( X )
(3)

3.90
2.80
5.00
2.79
2.20
2.85
1.90
2.67
2.17
2.17
2.43
2.30
5.61
4.00
2.27
2.67
3.19
3.38
2.39
3.67
2.16
1.78
2.23
2.91.
3.78
3.48
3.74
5.02
2.15
2.48

Expected yield
(Y expt)

(4)

25.78
21.01
30.55
20.97
18.41
21.23
17.11
20.45
18.28
18.28
19.41
18.84
33.19
26.21
18.71
20.45
22.70
23.52
19.23
24.78
18.23
16.59
18.54
21.49
25.26
23.96
25.09
30.64
18.19
19.62

Expected yield
gap (Y res -Yexpt)

(5)

54.22
58.99
49.45
59.03
61.59
58.77
62.89
59.55
61.72
61.72
60.59
60.16
46.81
53.79
61.29
59.55
57.3
56.48
60.77
22.00
61.77
63.41
61.46
58.51
54.74
56.04
54.91
49.36
61.81
60.38

Observed yield
gap (Yres -  Yobs)

(6)

52.7
54.95
44.85
59.79
50.14
57.2
52.32
58.23
58.4
50.64
52.9
68.5
44.8
60.00
57.84
59.33
54.48
58.00
67.75
57.75
63.00
63.4
65.92
67.5
57.00
55.00
54.55
44.75
62.05
62.54
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Continued Table III.

SL No

(1)

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Yield (t/ha)
(Y )
(2)

15.50
11.50
40.25
38.62
13.50
27.52
17.04
23.67
18.52
20.40
17.20
21.25
20.70
22.80
12.52
10.76
16.00
19.85
27.86
20.00
24.47
40.42
12.60
22.50
10.45
14.18
18.36
9.44
10.22
18.65

RAI  value
( X )
(3)

3.40
2.63
7.86
5.95
1.99
2.19
2.13
2.81
2.28
2.24
1.48
1.97
2.10
2.52
1.36
1.22
2.00
2.76
3.49
2.01
2.96
3.08
1.80
2.83
1.36
1.74
2.48
0.93
1.46
2.53

Expected yield
(Y expt)

(4)

23.61
20.27
42.95
34.67
17.50
18.36
18.10
21.05
18.76
18.58
15.29
17.41
17.97
19.80
14.77
14.16
17.54
20.84
24.00
17.58
21.70
22.22
16.67
21.14
14.77
16.41
19.62
12.90
15.20
19.84

Expected yield
gap (Y res -Yexpt)

(5)

56.39
59.73
37.05
45.33
62.5
61.64
61.9
58.95
61.24
61.42
64.71
62.59
62.03
60.2
65.23
65.84
62.46
59.16
56.00
62.42
58.3
57.78
63.33
58.86
65.23
63.59
60.38
67.1
64.8
60.16

Observed yield
gap (Yres -  Yobs)

(6)

64.5
68.5
39.75
41.38
66.5
52.48
62.96
56.33
61.48
59.6
62.8
58.75
59.3
57.2
67.48
69.24
64.00
60.15
52.14
60.00
55.53
59.58
67.4
57.5
69.55
65.82
61.64
70.56
69.78
61.35
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much greater than that of estimated yield and
observed yield on study farms and indicated
a scope to increase the yield of tomato. This
analysis also indicated that higher the value
of RAI gave higher estimated yield and
smaller yield gap However, these results
exclusively indicated to a production situa-
tion of tomato on the farmers' field where
producers were not using the recommended
doses of inputs and also management prac-
tices properly and completely in production
system. Although the farmers could knew
almost all identified inputs and management
practices, yet they were not applying them
properly and completely. As a result yield of
tomato at the farmers' field was much lower
than that of research station yield in the same
growing season and made a sharp and big
yield gap. This situation demands intensive
extension work and also timely support with
required inputs for minimizing the yield gap
in production.                                               

Conclusion

In the measure of “Real Adoption Impact
(RAI)” of technologies on tomato production
at farmers' field it was found that there was a
positive and significant relationship between
yield and the values of RAI. It implied that
the higher value of RAI resulting from
proper adoption of technologies in cultiva-
tion would give higher tomato yield. It was
found that the expected yield gaps and
observed yield gaps of the tomato farms were
much greater than that of estimated yield and
observed yield on study farms indicating a
scope to increase the yield of tomato. The

analysis also indicated that higher value of
RAI gave higher estimated yield and smaller
yield gap This situation demanded more
effective extension work with tomato tech-
nologies so that the farmers could use the
technologies completely and properly with
their present capacity for improving tomato
yield over the present yield level and to min-
imize the yield gaps. The capacity of the
farmers to follow the recommended practices
in tomato cultivation was identified from this
study. As this study revealed that the farmers
were using almost all recommended
technologies of HRC in tomato cultivation,
yet they were not adopting production
technologies completely and properly in real
operations indicating lower degree of proper
adoption of technologies compared to
research station. As a result the farmers could
not reap the tomato yield at the expected
level. However, the findings of the study help
the planners to have a more precise and
adequate future tomato production plan at
national level. At the present level of farmers'
capacity, any suggestions for better produc-
tion would be more effective in tomato
production to get a comparatively higher
yield in per unit of area. This recommenda-
tion could also be made with the sensitivity
analysis of RAI with respect to a particular
technology while keeping all other technolo-
gies constant at the standard level.      

The real adoption impact study will also be
helpful to predict the yield of tomato at the
farmers' level when one knows the capacity
of the farmers to follow the recommended
practices. Consequently any suggestion for
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improving the yield level can be made by the
extension workers. However, the following
specific recommendations may be made out
of the findings of   present study.

1. The tomato farmers in the study areas
may increase the tomato yield through
proper and complete use of technologi-
cal inputs in  production system.

2 As some new exotic/ improved tomato
varieties those have been disseminated
for production required intensive exten-
sion work at the farmers' level, the pub-
lic authority at the same time must make
attempts to make available the required
inputs timely at farmers' needs. This
effort would be helpful to stimulate the
RAI to reduce the yield gap.

3. In greater spectrum, for commercializa-
tion of production and utilization of
tomato with increasing demand at the
market in Bangladesh context, some
advertising activities are necessary for
profitable cultivation of tomato crop for
national interest.                  
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