Farmers’ Use of Improved Practices in Potato Cultivation

ABSTRACT

The main purpose of the study was to determine the extent of use of the improved practices by
the farmers in potato cultivation, and to explore the relationships between selected characteristics
of the farmers and their use of improved practices. The study was carried out in Nandigram
Upazila of Bogura District of Bangladesh. Data are collected via face-to-face interview from 94
randomly selected farmers by using structured interview schedule. Descriptive statistics was used
for measuring the frequency, percentage, mean and standard deviation. Pearson’s product
moment correlation co-efficient(r) was performed to determine the relationships between the
selected characteristics and use of improved practices. Findings indicated that majority (70.2%)
of the farmers had medium use of improve practices compared to 16.0% low and 13.8% had high
use of improve practicess. Among the selected characteristics; education, farm size,
organizational participation and extension media contact had positive significant relationship
with their use of improved practices in potato cultivation, while age showed the negative
significant relationship. Hence, use of improved practices in potato cultivation was significantly
affected by these significant characteristics. According to Use Index (UI), ‘ridge and furrow
method’ and ‘ploughing with power tiller’ were the first ranked improved practices used by the
farmers in potato cultivation having similar use index. On the other hand, the bottom ranked
improved practices in the potato cultivation was ‘vermicomposting’. Further research on attitude
and perception of the farmers towards improved practices in potato cultivation might be

considered in same or other location of the country.
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INTRODUCTION

Bangladesh is mainly an agro-based country. Agriculture has an enceinte contribution to the
Gross Domestic Product (GDP) of the country. Potato is one of the food-stuff of the most people
of the world, and plays a vital role to meet the demand of food in Bangladesh. The climate of

Bangladesh is favorable for the potato production. Cultivated plant potato is edible tuber plant of



Solanum tuberosum of Solanaceae family. At present, potato is a popular and important edible
vegetable in Bangladesh for consumption almost whole of the year. Various other food items
(Singara, Samucha, Chop, chips etc.) are also made from potato. Adequate supply of potato is
crucial to stabilize the vegetable market all around the year [1]. According to BBS [2], both area
of and the production of potato cultivation are increasing in the country including the Bogura
District (Table 1).

Table 1. Area and production of Potato in different districts of Bangladesh (2014-15 to 2015-16)

L Area (Acre) Production (M. Tons)

Name of Districts

2014-15 2015-16 2014-15 2015-16
Bogura 44132 38980 225684 211909
Dinajpur 16136 16615 75193 79242
Rajshahi 11383 11008 55662 51457
Rangpur 10983 8102 53025 42240
Mymensingh 3965 3911 19149 19048

Source: BBS, 2016

Recently, government has been trying to diversify food habits and encourage potato consumption
to reduce pressure on rice. Considering population growth trend and consequently the increased
demand for food in the country, potato is likely to play a vital role in the future, if the improved
practices for potato cultivation are used properly. Success of any practices depends on its
dissemination among the potential users which ultimately is measured by the extent of usage of
those practices. Generalization from studies conducted by home and abroad regarding the use of
other practices may vary with technological attributes and for various others factors.
Maximization of production, minimization of crop loss etc. can only be possible when use of
improved technologies will take place at farm level [3]. Potato is the most potential crop in this
transformation in Bogura District. Areas and production of Potato in Bogura District compared
to Bangladesh (2015-16) is shown in Table 2.



Table 2. Areas and production of Potato in Bogura district compared to Bangladesh (2015-16)

Vear Bangladesh Bogura

Area (Acre) Production (M. Tons) Area (Acre) Production (M. Tons)
2015 172712 791500 141578 990012
2016 170439 798236 146604 1095760

Source: BBS, 2016

Various technical, environmental and socio-economic barriers are the main hindrances of
technology transfer and use of improved agricultural practices, not exception of farmers of
Bogura district. For wider use of improved practices of potato cultivation, it was necessary to
have a clear understanding of the present status of using improved practices in potato cultivation.
An understanding of the relationship of use behavior with their selected characteristics will be
helpful to the planners and extension workers for the formulation of future policy and strategies.
Hence, the specific objectives of the study were: a) to briefly describe the selected characteristics
of the farmers; b) to determine the extent of use of improved practices in potato cultivation and
their rank order; and c) to explore the relationships between selected characteristics of the

farmers and their use of improved practices in potato cultivation.

REVIEW OF LITERATURE

Previous literatures indicated that socio-economic characteristics had a significant influence on
the use of practices and technologies. Young and middle-aged farmers are innovative, energetic
and can decide their own decision easily [4] and more receptive to new ideas and practices [5].
Age of respondents had significant negative relationship with the use of technologies on various

perspectives [6] and other researchers observed no significant relationship [7 & 8].

Education assists farmers to broaden their thinking and expand their horizon of knowledge [4].
Farmers need to acquire some education in order to use the various information sources for
getting different improved practices [5]. The education of the farmers had significant positive
relationship with their use of mobile phone for vegetable cultivation [9], use of mass media in

receiving technological information [7], and use of homestead wastes [8].



Asif [9] mentioned that family size had no significant relationship with their use of mobile phone
in receiving information on vegetable cultivation. In Bangladesh, due to increasing rate of
population, land fragmentation is a very common phenomenon. Every year, lands are divided
into small pieces [4]. Farm size had significant positive relationship with the use of
communication media in commercial fish culture [10]; and use of homestead wastes [8].

Generally higher income gives an individual better status in the society [4], and makes farmers
more capable in bearing risks for adopting new practices [11]. Annual income had no significant
relationship, but credit received had significant negative relationship with their use of mobile

phone in receiving information on vegetable cultivation [9].

Training assists farmers to acquire practical knowledge and improve skills about the respected
aspects [12]. Training might have influence in farming activities in response to acquiring
technical know-how of improved practices. Osman [6] found that training received of the
farmers had significant and positive relationship, but Akhter [8] mentioned that there was no
significant relationship between training received of fish farmers and their use of information
sources. Asif [9] and Rahman [13] found that organizational participation of the farmers had
significant and positive relationship with the use of mobile phone for vegetable cultivation and
aquaculture practices, respectively. The people who have more extension media contact having
more information towards improved practices and climatic variations [5]. Existing literatures
showed that extension media contact had significant relationship with the use of homestead

wastes [8] and selected crop technologies [14].

MATERIALS AND METHODS

Location of the study
The study was conducted in Nandigram Upazila of Bogura District. The geographical location of

the district is at 24°78' N and 89°35" E which has been shown in the map of Figure 1.
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Figure 1. Map of Bogura District and Nandigram Upazila showing the study area

Population and sample size

The potato farmers of Nandigram Upazila were the target population of the study. Multistage
sampling technique was followed for selection of population and sample of the study. In first stage, out of
five unions of Nandigram Upazila, three unions namely Vhatgram, Thalta Majhgram and Vhatra
were selected purposively for data collection as these three unions are widely popular for potato
production. In the second stage, six villages (two from each union) were selected randomly. The
total numbers of potato farmers in these six villages were 627, constituted the population of the
study. Finally, ninety-four farmers (15% of total population) were selected randomly as sample

for data collection due to limitation of time and resources.

Measurement of the selected characteristics and use of improved practices

Socio-economic characteristics of farmers namely age, education, family size, farm size, potato
growing area, annual income, credit received, training received, organizational participation,
extension contact and knowledge on potato cultivation were measured by following appropriate
techniques and scales. Use of improved practices by the farmers in potato cultivation was
measured based on the 4 dimensions: pre-planting practices, soil fertility management practices,
inter-cultural operations and pest management consisting of eighteen improved practices. Use of

improved practices score was measured by 4-point rating scales i.e. ‘frequently’, ‘occasionally’,
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‘rarely’ and ‘not at all’ with assigned scores 3, 2, 1, 0 respectively. The scale was adopted from
Akter [15]. Overall score of the use of improved practices was computed by summing scores of
all practices. So, possible improved practices usage score could range from 0 to 54, where ‘0’
indicates ‘no use’ and ‘54’ indicates ‘high use’. Use Index (Ul) was computed by using the

following formula:
Ul= Ux3+ Upx2+ Ux1+U,x0

Where,
Ul= Use Index
Us= Number of farmers use improved practices as ‘frequently’
U= Number of farmers use improved practices as ‘Occasionally’
U= Number of farmers use improved practices as ‘rarely’

U,=Number of farmers use improved practices as ‘not at all’

Thus, Use Index (Ul) of improved practices could range from 0 (0x94=0) to 282 (3x94=282),

where 0 indicating no use and 282 indicating highest use of the particular improved practice.

Data collection, processing and analysis

Data were collected during the month of December 2018 through personal face-to-face interview
using structured interview schedule. Then, data were compiled, tabulated and analyzed based on
the objectives of the study. Data analysis was performed by following SPSS (Statistical Package
for Social Science) software package. The descriptive statistics such as number and percentage
were computed for describing the variables of the study. In order to determine the relationship of
the characteristics with the use of improved practices, the Person’s product moment correlation
was computed. At highest five percent (0.05) level of significance was used as the basis of

rejecting any null hypotheses.

RESULTS AND DISCUSSION
Socioeconomic charectericties of the farmers

Descriptive statistics of the socioeconomic charectericties of farmers are presented in Table 3.



Table 3. Selected characteristics profile of the respondents (n=94)

Characteristics _ Respondents Mean D
(Measurement unit) Category Frequency Percent
Young (up to 35) 23 24.4
Age (year) Middle aged (36-50) 40 42.6 44.43 12.49
Old aged (Above 50) 31 33.0
Iliterate (0) 37 39.4
. Can sign (0.5) 35 37.2 191 3.72
Education - -
(year of schooling) Primary educatlorT (1-5) 10 10.6
Secondary education (6-10) 6 6.4
Above Secondary (above 10) 6 6.4
Small (up to 4) 41 43.6
Family size (number) Medium (5-6) 44 46.8 4.86 1.53
Large (Above7) 9 9.6
Landless farmer (< 0.02) - -
Marginal farmer (0.02-0.20) 14 14.9 0.45 0.27
Farm size (hectare) Small farmers (0.021-1) 77 81.9
Medium farmers (1.01-3) 3 3.2
Large farmers (<3) - -
Potato growing area Low (up to 0.11) 6 6.4
(hectare) Medium (0.12-0.58) 79 84 0.35 0.23
High (above 0.58) 9 9.6
Annual income Low (up to 43) 3 3.2
(“000” Tk) Medium (44-291) 79 84.0 167.96 124.72
High (above 291 12 12.8
Credit received No credit received (0) 72 76.6
(“000” Tk) Low (1-17) 2 2.1 8.71 17.21
Medium (18-34) 6 6.4
High (above 34) 14 14.9
Training Received No training received (0) 75 79.8
(Day) Short term(1-20) 18 19.1 1.18 6.44
Medium (21-40) - -
Long term (above 40) 1 1.1
Organizational No participation (0) 82 87.2
participation (Score) Low (1-6) 11 11.7 0.40 1.94
Medium (7-12) - -
High (above 12) 1 11
Extension media Low (up to 11) 86 91.5
Contact (Score) Medium (12-22) 6 6.4 5.57 5.07
High (above 22) 2 2.1
Knowledge on potato Low (up to 17) 27 28.7
cultivation (Score) Medium (18-21) 58 61.7 18.56 2.05
High (above 21) 9 9.6




Majority of the respondents (42.6%) was found middle aged, while 24.4 % belonged under
young aged and 33.0% under old aged category. Hence, most of the farmers were young to
middle ageds who are generally become more innovative and energetic to use the improved
practices supported by Rahman et al., [5]. Highest proportion (37.2%) of farmers could sign
their name only, and 39.4% of farmers were illiterate or had no formal institutional education.
Although education helps the farmers to expand their thinking and knowledge and it is one of the
most important criterions in the usage of improved practices [5, 16] but the literacy rate in the
study area is not satisfactory. Near to half of the farmers (46.8%) had medium family size in
comparison to 43.6% small family. The average family size of the respondents was 4.86 which is
approximately close to the national average of 4.06 [17]. Highest proportion (81.9%) of the
farmers had small sized farm without any large farmers. The reason behind that farm size is
decreasing due to population rise and land fragmentation in Bangladesh [4]. Generally, higher
income makes the farmers more capable to bear risk for adopting innovative and improved
practices [11] but majority (84.4%) of the farmers had medium size potato growing area and
medium income (84.0%) in the study area. Highest proportion (76.6%) of the farmers had not
received any credit. More than two-thirds of the farmers (79.8%) had no reception any training
while only 1.1% having long term training. This scenario indicates the lack of adequate training
facilities and information support regarding aquaculture in the study area. Majority farmers
(87.2%) had no different organizational participation. Therefore, organizational participation of
the potato growers is dissatisfactory as majority of them have no participation in different
organizations. Highest proportion (91.5%) of the farmers had low extension contact compared to
2.0% high extension contact. This might be due to the fact that majority of them have no
organizational participation and lack of contact with agricultural extension services. Majority of
the respondents (61.7%) had medium knowledge on potato cultivation, while 28.7 percent had
low knowledge on potato cultivation and 9.6 percent had high knowledge on potato cultivation.
More knowledge on potato cultivation can help to enhance the use of improved practices.



Use of the improve practices by the farmers in potato cultivation

Use of the improve practices by the farmers in potato cultivation ranged from 24 to 52 against
the possible range of 0 to 54 with a mean of 39.40 and standard deviation of 5.68. Considering
mean and standard deviation ways of quantitative classification Hasan et al., [18], use of the
improve practices by the farmers were classified into three categories namely, ‘low’ (up to 34),
‘medium’ (34-45) and ‘high (>45). The distribution of the farmers based on the use of the

improve practices is given in Table 4.

Table 4. Use of the improve practices by the farmers in potato cultivation

Range Categories Farmers
Possible Observed No. % Mean sb
Low used (up to 34) 15 16.0
0-54 94-5 M.edlum used (34-45) 66 70.2 39.40 568
High used (Above 45) 13 13.8
Total 94 100.0

The findings showed in Table 4 that majority (70.2%) of the farmers had medium use of improve
practices while 16% of them had low and 13.8% of them had high use of improve practices in
potato cultivation. Nuruzzaman [19] also found such categories of farmers which was similar to
the findings of the present study. It could be interpreted that more than two-third proportion of
the farmers had medium use of improve practices in potato cultivation in the study area. Thus,

there is ample opportunity to increase the usage of improved practices in potato cultivation.

Rank order of use of improved practices by the farmers in potato cultivation

The observed Use Index (Ul) of the 18 improves practices in potato cultivation ranged from 21

to 282 against the possible range of 0 to 282 (Table 5).



Table 5. Rank order of improved practice used by the farmers in potato cultivation

Improved practices Extent of Frequency Use Index Rank
Frequently | Occasionally Rarely | Not at all un

Ploughing with power tiller 94 0 0 0 282 1%
Hybrid varieties 72 7 5 10 235 g"
Cutting of seed potato 74 0 2 18 224 o
Ridge and furrow method 94 0 0 0 282 1%
Compost 90 4 0 0 278 4"
Vermicomposting 2 5 5 80 21 17"
Poultry liter 1 0 21 72 23 16"
Chemical fertilizers 92 1 1 0 279 3"
Growth hormone 10 22 20 42 94 15"
Vitamin for health 23 41 18 12 169 127
Irrigation with deep tube well 39 9 14 32 149 13M
Irrigation with shallow machine 52 9 4 29 178 117
Properly drainage 84 2 1 7 257 7"
Earthing up 84 10 0 0 272 6"
Chemical pesticides 92 2 0 0 280 2"
Soil treatment 39 32 6 17 187 10"
Potato seed treatment 17 23 9 45 106 14"
Crop rotation 90 3 1 0 277 5

According to Use Index (UI), the 1% ranked improved practices used by the farmers in potato
cultivation was ‘ridge and furrow method’ and ‘ploughing with power tiller’ having similar use
index of 282. The 2™ ranked improved practice by the farmers in potato cultivation was using
‘chemical pesticides’ followed by chemical fertilizers as ranked 3™ and ‘compost’ ranked as 4™.
On the other hand, the least ranked improved practice used by the farmers in potato cultivation

was ‘vermicomposting’ which has been introduced recently in the study area.

Relationships between selected characteristics and use of improve practices

The relationships were computed by using the Pearson’s product moment correlation co-
efficient(r). The eleven characteristics were considered as selected characteristics for measuring
relationship with the focus issue named use of improved practices in potato cultivation. Among
eleven characteristics, education, farm size, organizational participation and extension media
contact showed positive significant relationship with use of improved practices. Similar
relationships were observed by the previous literatures [7, 8, 10, 13 & 14]. On the other hand,
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age showed significant negative relationship with use of improved practices supported by the
findings of Osman [6] and Asif [9]. But, the rest of the socio-economic characteristics of the
farmers’ such as family size, potato growing area, annual income, credit received, training
received, knowledge on potato cultivation in potato cultivation did not show any significant
relationship with the use of improved practices (Table 6).

Table 6. Correlation between selected characteristics and use of improved practices (n=94)

Focus Issue Selected characteristics Coefficient (r) value
Age -0.401"
Education 0587
Family size 0.016
Farm size 0.235
Use of improved Potato growing area 0.200
practices in potato Annual income 0.185
cultivation Credit received 0.190
Training received -0.036
Organizational participation 0.270"
Extension media contact 0332
Knowledge on potato cultivation 0.181

* Correlation is significant at 5% level of probability
**Correlation is significant at 1% level of probability

CONCLUSIONS

Majority of the farmers had medium use of improved practices. Hence, it could be argued that
most of the farmers in the study area have not yet taken the improved practices to higher level.
Nevertheless, results showed that there is an ample opportunity to increase the extent of use of
improved practices in potato cultivation. The findings of descriptive statistics indicated that more
than two-third of the farmers had no adequate education, credit and training exposure as well as
organizational participation. Therefore, it is recommended that both government and non-
government organizations should take necessary steps to enhance access of credit and training

facilities as well as organization affiliation, so that farmers become more capable of being used
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the improved practices in potato cultivation. Age, farm size, education, organizational
participation and extension media contact were the influential charectericties, while age was only
negatively correlated. This means that with the increased educational level, organizational
participation and extension media, the use of improved practices in potato cultivation might be
enhanced. The negative significant relationship of age indicated that old aged farmers were
failed in showing their interest to use the improved practices in potato cultivation. Attitude and

perception towards improved practices in potato cultivation might be recommended in future.
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