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ADOPTION OF RECOMMENDED POTATO (Solanum tuberosum)
PRODUCTION TECHNOLOGIES BY THE POTATO GROWERS OF
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Abstract

The main objective of this study was to determine the extent of adoption of
improved potato production technologies by the potato growers. Data were
collected from 231 potato growers of three highly concentrated potato growing
Upazilas, namely Pirgachha (Rangpur), Munshiganj Sadar (Munshiganj), and
Shibganj (Bogra) during October 2010 to February 2011. The potato growers
showed marked individual differences in their socio-economic characteristics
and majority of them belonged to middle age category having small family size,
primary level of education, small farm size, medium innovativeness, and
medium contact with extension personnel. The study revealed that highest
proportion of the respondents in Munshiganj Sadar belonged to high adoption
category in case of BARI recommended potato variety (72.6%), optimum
planting time (87.7%), use of balanced fertilizers (45.2%), whereas medium
adoption categories were found in quality potato seed (52.1%), proper seed size
(47.9%), fertilizer application methods (71.2%), optimum irrigation (89%),
earthing up (84.9%), plant protection (74%), and low adoption categories were
found in maintaining proper spacing (42.5%). In Pirganj of Rangpur, highest
proportion of the respondents belonged to high adoption category in case of
BARI recommended potato variety (77%), optimum planting time (83.8%),
whereas medium adoption categories were found in the use of quality potato
seed (64.9%), balanced fertilizer (43.2%), proper seed size (52.7%), fertilizer
application methods (87.8%), optimum irrigation (97.3%), earthing up (86.5%),
plant protection (93.2%), and low adoption categories were found in maintaining
proper spacing (64.9%). In Shibganj of Bogra, highest proportion of the
respondents were found in high adoption category in case of BARI
recommended potato variety (75%), optimum planting time (86.9%), whereas
medium adoption categories were found in use of quality potato seed (52.4%),
balanced fertilizers (47.6%), fertilizer application methods (78.6%), optimum
irrigation (95.2%), earthing up (88.1%), plant protection (76.2%), and low
adoption categories were found in maintaining proper spacing (59.5%) and
proper seed size (57.1%). The study also revealed that highest (53.4%)
proportion of the respondents in Munshiganj Sadar belonged to high potato yield
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(above 29 ton/ha) farmer category while medium potato yield (between 19 to 29
t/ha) category were found in other two areas i.e., Shibganj (58.80%) and
Pirgachha (79.50%). Education, farm size, subsistence pressure, annual income,
contact with the sources of information, farming experience, attitude, and
knowledge on potato production showed significant positive relationship with
adoption of improved potato production technologies.
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Introduction

Potato (Solanum tuberosum) is the third largest food crop in Bangladesh and has
recently occupied an important place in the list of major food and cash crops of
Bangladesh (Ali and Haque, 2011). The crop ranks first among the vagetables in
Bangladesh both in area and production (BBS, 2006). Its area and production are
increasing day by day (BBS, 2009). Ensuring food security for all is one of the
major challenges in Bangladesh today. So, to ensure adequate food supply, it is
necessary to give thrust to increase food production using improved variety and
recommended practices. The adoption of recommended practices of potato
production by the farmers could easily raise food production and net income of
the users (Amin and Islam, 2009). Usually farmers follow a different levels of
production technologies depending upon their infrastructural facilities and socio-
economic conditions which ultimately resulted in variability in yields of potato
(Elias et al., 1992). Farmer’s production performance depends on physical
resources and technology available to them as well as existing farm management
conditions. Efficient use of inputs and technologies could help farmers to get
higher production from a given amount of resources. In view of the above
discussion, the study attempted to achieve the following specific objectives:

(i) to determine the extent of adoption of improved potato production
technologies by the potato growers in some selected study areas of
Bangladesh;

(ii) to determine the potato yield obtained by the potato growers and find out the
relationships between adoption of improved potato production technologies
and yield,;

(iii)to findout the relationships between socio-economic characteristics of the
respondents and their adoption of improved potato production technologies.
Methodology

This descriptive and diagnostic type research aimed at determining the extent of
adoption of improved potato production technologies by the potato growers of
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Bangladesh. The study was conducted in most concentrated potato growing areas
viz., Pirgachha of Rangpur district, Munsiganj Sadar of Munsiganj district and
Shibganj of Bogra district of Bangladesh.

Population and sample of the study: All the adult male and female potato
growers of the selected villages, namely Nobtiganj and Bara Darga of Pirgachha
Upazila, Sholarchar and Bakultala of Munsiganj Sadar Upazila and Apson and
Belie of Shibganj Upazila constituted the total eligible population of the study. A
list of the eligible units of the population of six selected villages i.e., sampling
frame was prepared. Of the total eligible units of population of the study 77 and108
of Nobtiganj and Bara Darga villages, 85 and 98 of Sholarchar and Bakultala
villages, 122 and 91 units of Apson and Belie villages were selected. From the
eligible population (581), 231 potato farmers were selected as sample following
proportionate random sampling technique (Kothari, 2004). The selected
respondents were distributed proportionately to each of the selected village
according to the number of population units.

Data collection: A pre-tested interview schedule was used to collect data from
the respondents during October 2010 to February 2011 by the researcher. In
order to collect relevant information from the potato farmers, an interview
schedules was carefully designed keeping the objectives of the study. The
information included both open and closed form questions. After the
development of questionnaire, it was subjected to be pilot testing. Thus, 20 farmers
similar to the study group were interviewed. The final versions of the instruments were
revised on the basis of pre-test experience.

Determination of extent of adoption of improved potato production
technologies:

Following parameters were considered to determine the extent of adoption rate
(Table 1).

Extent of Adoption of improved potato production technologies was calculated
by using the following formula (Kashem, 2004).

Area under potatocovered by each technology
Totalarea under potatoby each farmer

Extent of adoption= %100

Appropriate methods were used to measure the personal and socio-economic
characteriustics of the potato growers.
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Table 1. Parameters of improved technologies for potato production.

Sl ‘ Parameter ‘ Improved technologies \Recommended by
1. Quality seed of Seed collected from- BADC
potato (i) BADC seed
(ii) Dealer seed
(iii) Reputed company seed
2. Recommended i. Diamant IX. Granola BARI
varieties
ii. Cardinal X. Heera
iii. Multa Xl. Patrones
iv. Asterix XIl. Binella
v. Dheera XII.  Elvira
vi. Dura XIV. Ultra
vii. Espirit XV. Kufri Sinduri
viii. Felsina XVI. BARI TPS-
Alu
3. Optimum Planting  Northern region: 1% week of November BARI
time Southern region: Mid Nov. to end
November.
4. Seed size A grade (28 mm — 40 mm) BARI
B grade (41mm — 55mm)
5. Spacing Whole potato (60cm X 25¢cm) BARI
Cut potato (45cm X 15¢cm)
6. Balanced fertilizer  Urea (220-250 kg/ha) BARI
TSP (120-150 kg/ha)
MP (220-250 kg/ha)
Gypsum (100-120 kg/ha)
Zinc Sulphate (8-10 kg/ha)
Boron (8-10 kg/ha)
Cow dung (8-10 ton/ha)
7. Fertilizer Total cow dung, TSP, MOP, Zip sum Zinc BARI
application method Sulphate, Boron and %2 Urea used as basal
dose.
Rest % Urea used after 32-35 days of
sowing.
8. Irrigation Within 20 - 25 days of sowing BARI
Within 40 — 45 days of sowing
Within 60 — 65 days of sowing
9. Earthing up 30 -35 days after sowing BARI
10. Plant protection i) Seed treatment BARI

ii) Insect control
iii) Disease control
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Data processing and statistical analysis: After collection of data, all the
information contained in the interview schedule were edited. All the collected
data were then checked and cross checked, compiled, coded, and entered into the
computer for analysis and interpretation using SPSS programme. Qualitative data
were converted into quantitative form by means of suitable scoring. For
presentation of data various statistical measures, such as number, range, mean,
percentage, and standard deviation were used to describe selected characteristics
of the potato farmers. Coefficients of correlation (r) were computed to find out
the relationship between adoption of improved potato production technologies
and potato yield. Multiple regression was conducted to find out the influence of
the technological factors on potato yield.

Results and Discussion
Socio-economic characteristics of the potato growers

The socio-economic characteristics of potato farmers inncluded age, years of
schooling, family size, farm size, subsistence pressure, farming experience,
organizational participation, extension contact, participation in training
programme, innovativeness, attitude towards improved potato production
technologies, and knowledge on improved potato production technologies. These
are described in Table 2.

Table 2. Distribution of the respondent according to their socio-economic
characteristics.

Characters Unit ‘ Categories ‘ % | Mean ‘ SD
Age of the Actual Young aged (24 to 35) 34.2
respondent  year Middle aged (36-50) 506 41.11  9.60
Old (>50) 15.2
Years of Year of  No education (0) 32
Schooling of  schooling Primary (1-5) 29.9
the respondent
Secondary (6-10) 34.2 4.44 3.69
Higher secondary (11 to 12) 2.6
Above higher secondary (>12) 1.3
Family size Number  Small (up to 4) 47.2
Medium (5 to 6) 416  4.82 1.42
Large (7 and above) 11.3
Farm size Actual Small (>0.03 to 1) 11.3
(ha) Medium (>1 to 3) 56.3 099  0.88

Large (above 3) 26.8
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Table 2. Cont’d.

Characters Unit | Categories ‘ % | Mean ‘ SD

Subsistence  Score Low (up to 0.01 ha) 1.3

pressure Medium (above 0.01t0 0.43ha) 835 022 021
High (above 0.43 ha) 15.2

Farming Actual Low (Up to 10) 48.9

experience  (year)  \pedium (11-20) 429 1140 521
High (above 20) 8.2

Annual family Taka Low (Tk75248 to Tk 90000) 2.6 Tk

income Medium (Tk 90001- Tk 315000)  84.5 202822.5 315175
High (above Tk 315000) 126 2 '

Organizational Score No participation (0) 7.8

participation Low participation (1-4) 48.5
Medium participation (5-7) 21.6 4.67 3.23
High participation (8-16) 221
Very high participation (above 16) -

Extension Score Low (up to 13) 18.2

contact Medium (14 to 25) 63.2 19.33 6.28
High (above 25) 18.6

Participation ~ Score No training (0) 43.7

in training Poor training (1-3) 52.4

programme ) o 1.28 1.35
Medium training (4-5) 2.2
High training (above 5) 1.7

Innovativeness No. of Low innovativeness (1-16) 10.8

years used \jedium innovativeness (17-32) 55.4 2854  6.91
High innovativeness (Above 32) 33.8

Attitude Score Unfavorable (Up to 70) 17.7

::)Or\évc?;gfigr?tato Moderately favorable (71-101) 714 8616 15.42
technology Highly Favorable (102 and Above) 10.8

Knowledge on Score Low (Up to 8) 23.8

potato Medium (9-14) 60.6 1139 3.07
production .

technologies High (15 and above) 15.6

Data presented in Table 2 reveal that the highest proportion of the
respondents was identified as middle aged (50.60%), with secondary level of
education (34.20 %), small family size (47.20 %), medium farm size (56.30 %),
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medium subsistence pressure (83.50 %), low farming experience (48.90%),
medium income (84.80 %), low organizational participation (48.50 %), medium
extension contact (63.20 %), poor training experience (52.40 %), medium
innovativeness (55.40 %), moderately favourable attitude (71.40 %), and medium
knowledge (60.6%) on improved potato production technologies.

Extent of adoption of improved potato production technologies

Technology parameters recommended by BARI ( Anonymous, 2006) like use of
guality potato seed, varieties, optimum planting time, seed size, spacing,
balanced fertilizer, fertilizer application method, irrigation, earthing up, and plant
protection were considered. Adoption status of all the above technologies by the
respondent farmers is described in Table 3.

In Munshiganj Sadar, highest proportion of the respondents belonged to high
adoption category in the case of BARI recommended potato variety (72.6%),
optimum planting time (87.7%), use of balanced fertilizer (45.2%), whereas
medium adoption categories were found in quality potato seed (52.1%), proper
seed size (47.9%), fertilizer application methods (71.2%), optimum irrigation
(89%), earthing up (84.9%), plant protection (74%) and low adoption categories
were found in maintaining proper spacing (42.5%).

In Pirganj of Rangpur, highest proportion of the respondents was observed in
high adoption category in case of practicing BARI recommended potato variety
(77%), optimum planting time (83.8%), whereas medium adoption categories
were found in use of quality potato seed (64.9%), balanced fertilizer (43.2%),
proper seed size (52.7%), fertilizer application methods (87.8%), optimum
irrigation (97.3%), earthing up (86.5%), plant protection (93.2%), and low
adoption categories were found in maintaining proper spacing (64.9%).

In Shibganj of Bogra, highest proportion of the respondents were found in
high adoption category in case of practicing BARI recommended potato variety
(75%), optimum planting time (86.9%), whereas medium adoption categories
were found in use of quality potato seed (52.4%), balanced fertilizer (47.6%),
fertilizer application methods (78.6%), optimum irrigation (95.2%), earthing up
(88.1%), plant protection (76.2%), and low adoption categories were found in
maintaining proper spacing (59.5%) and proper seed size (57.1%).

It was observed that BARI recommended potato varieties and optimum
planting time were highly practiced by the respondents, while they no knowledge
in maintaining proper spacing.
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Table 3. Distribution of the respondents according to their adoption of improved
potato production technologies in different study areas.

Extent of adoption (% respondents)

Technology parameters| Munshiganj Sadar Pirganj, Rangpur Shibganj, Bogra

LA | MA | HA | LA | MA | HA | LA | MA | HA

Use of quality potato 164 521 315 203 649 149 226 524 250
seed

BA_RI_ recommended - 274 726 - 230 770 - 25.0 75.0
varieties

Optimum planting time 2.7 9.6 87.7 - 16.2 838 - 13.1 86.9
Seed size 438 479 82 473 527 - 571 381 48
Spacing 425 384 192 649 284 68 595 333 7.1
Balanced fertilizer 11.0 438 452 149 432 419 179 476 345
Fertilizer application - 71.2 28.8 - 878 122 - 786 214
method

Irrigation 41 89.0 6.8 - 973 27 12 952 36
Earthing up - 849 151 - 865 135 - 881 119
Plant protection 14 740 247 - 932 6.8 36 762 20.2

LA-Low Adoption (Up to 33), MA-Medium Adoption (34 to 66), HA-High Adoption
(above 66).

A score for overall adoption of improved technologies in potato production
was computed for each respondent to ascertain the extent of his/her combined
adoption score of the ten improved technology parameters (Table 4). Among the
10 recommended potato production technologies, majority (56.3%) of the
respondents had medium adoption of quality seed, (74.9%) high adoption of
BARI recommended varieties, (86.1%) high adoption of optimum planting time,
(49.8%) low adoption of optimum seed size, (55.8%) low adoption of optimum
spacing, (45%) medium adoption of balanced fertilizer, (79.2%) medium
adoption of recommended fertilizer application methods, (93.9%) medium
adoption of optimum irrigation, (86.6%) medium adoption of recommended
earthing up, (74%) medium adoption of recommended plant protection measures,
respectively. Amin and Islam (2009) conducted a study on adoption of
recommended potato production practices in Naogaon district of Bangladesh and
found that a majority (57%) of the farmers had low to medium adoption of
recommended potato production practices.
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Table 4. Distribution of the potato farmers according to their overall extent of
adoption in improved potato production technologies

Improved technology Extent of adoption (% respondents) dMea_n Rank

parameter Low Medium High a iggg)?n order
Eﬁét'iggcomme“ded - 25.1 74.9 86.52 1
Optimum planting time 0.9 13 86.1 83.79 2"
Irrigation 1.7 93.9 4.3 66.76 3"
Plant protection - 74 26 64.30 4"
;e;ttr:géer application . 79.2 20.8 60.53 5t
Balanced fertilizer 14.7 45 40.3 58.57 6"
Earthing up - 86.6 13.4 54.44 7"
Use of quality potato seed 19.9 56.3 23.8 50.16 gt
Spacing 55.8 33.3 10.8 40.91 ot
Seed size 49.8 45.9 4.3 36.23 10"

Islam (2007) conducted a study on adoption of recommended potato
cultivation practices in Gazaria thana of Munshigonj district and found that 72
percent of farmers had high adoption of recommended variety and 51 percent had
high adoption of plant protection measures. Muttaleb et al. (1998) conducted a
study on adoption level and its constraints of selected recommended potato
technology. They found that the level of adoption of modern variety, quality
seed, recommended spacing, recommended earthing up, and optimum planting
time were almost medium. High and low adoption was found in recommended
irrigation, seed size, respectively.

Potato yield obtained by the respondent farmers

Potato yield obtained by the respondent farmers ranged from 10.64 to 33.68 t/ha,
the average being 24.03 t/ha and the standard deviation being 5.40. The average
yield (24.03 t/ha) of potato in the three selected areas was much higher than the
national average yield (17.80 t/ha) (DAE, 2010).

Data presented in Table 5 showed that in Munshiganj Sadar, the highest
proportion (53.40%) of the farmers belonged to high potato yield farmer category
and 46.60 percent were medium potato yield farmer category. In Shibganj,
maximum portion (58.80%) of the farmers belonged to medium potato yield
category followed by 36.5 percent low and 4.70 percent large potato yield
category and in Pirgachha, the highest proportion (79.50%) of the farmers were
found in medium potato yield farmer category followed by 13.70 percent low and
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6.80 percent large potato yield farmer category. It was revealed that most of the
farmers (53.40%) in Munshiganj Sadar obtained higher yield that might be due to
adoption of improved potato production technologies

Table 5. Distribution of the potato farmers according to potato yield obtained in
different study areas.

Munshiganj . . .
Shibgan Pirgachha All
Category Sadar gan g
No. % No. % No. % %
L tato yield f;
OW potalo yield tarmer 0 0 31 3650 10 1370 17.70

(10-19 t/ha)

Medium potato yield farmer
(between 19 — 29 t/ha)

High potato yield farmer
(above 29 t/ha)

34 4660 50 5880 58 7950 61.50

39 5340 4 470 5 6.80 20.80

Total 73 100 85 100 73 100 100

Multiple regression analysis was done which indicated that multiple R and R?
values in full model regression were 0.918 and 0.842 respectively (Table 6). The
corresponding F- value (117.11) was found highly significant. It indicates that all
the selected technology parameter have a joint contribution to the harvested
yield of potato i.e. R =0.918 and corresponding R? value is 0.842, which means
that all technologies have jointly contributed 84.2% of the total variation of
potato yield. Among the 10 technology parameters except recommended seed
size, all were found to have positive significant relationship with potato yield.

Socio-economic characteristics of the potato farmers and adoption of
improved potato production technologies

Age, family size, organizational participation, training and innovativeness of the
potato growers were not important indicator concerning the adoption of
recommended production technologies (Table 7). Age was, however, found
positive and significant, which was consistent with the findings of (Etoundi and
Dia, 2008 and Nwakor et al., 2011). Positive relation of organizational
participation with technology adoption was found by Amin and Islam, 2009.
Level of education and adoption of recommended potato production technologies
were significantly and positively correlated. That is, the educated farmers are
more interested in adoption of recommended potato production technologies.
This finding is in harmony with the report of Amin and Islam, 2009 and Hoque et
al., 2010. Farm size of the respondent had significant relationship with their
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Table 6. Multiple regression analysis showing influence of technological factors on
the yield of potato.

Regression Level of
SI. No. Independent variables coefficients t values Significance
(b values) (p values)
1  Use of quality seed .070 5.566 .000**
2 BARI recommended varieties 071 8.950 .000**
3 Optimum planting time .057 5.429 .000**
4 Seed size .015 747 456
5  Spacing .027 2.252 .025*
6  Balanced fertilizer 110 9.307 .000**
7  Fertilizer application method .025 2491 .013**
8 Irrigation -.087 -3.838 .000**
9  Earthing up .044 2.508 .013**
10 Plant protection 143 6.132 .000**

R=0.918, F = 117.11**, R?=0.842
* = significant at 5% level
** = significant at 1% level

adoption of recommended technologies which also supported by Hoque et al.,
2010. Annual income of the respondent had also significant positive relationship
with the adoption of recommended technologies i.e., the higher is the annual
income of the respondents, the more they adopted recommended technologies. It
implied that with increased income, respondents were able to procure inputs for
potato production so that they invested more which brought for them higher
income. Extension contact had significant positive relationship with their
adoption of recommended potato production technologies. It is obvious that
contact with extension agents might have changed the attitude of respondents and
thus they become interested to adopt new technology. This finding is very
consistent with several studies carried out by Amin and Islam, 2009 and Hoque et
al., 2010. Farming experience also had positive relation with adoption of potato
technology which is consistent with the study of Rahm and Huffman, 1984.
Other variables like subsistence pressure, attitude and knowledge on potato
production technologies were as well positively correlated with adoption of
potato production technologies.
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Table 7. Relationships between socio-economic profile of the respondents and their

adoption of improved potato production technologies.

Independent variable Dependent variable Co-efficient of correlation (r)
Age of farmer 0.019
Farmers education 0.260(**)
Family size -0.023
Farm size 0.281(**)
Subsistence pressure 0.232(**)
Farming experience Adoption of 0.180(**)
Annual income recommended potato 0.339(**)
Organizational participation ~Preduction technologies -0.097
Extension contact 0.302(**)
Training 0.074
Innovativeness 0.057
Attitude 0.825(**)
Knowledge 0.689(**)

* = significant at 5% level
** = significant at 1% level

Conclusion

Among the 10 recommended potato production technologies, majority of the
respondents had high adoption of BARI recommended varieties (74.9%),
optimum planting time (86.1%), while medium adoption of quality potato
seed (56.3%), balanced fertilizer (45%), recommended fertilizer application
methods (79.2%), optimum irrigation (93.9%), earthing up (86.6%),
recommended plant protection measures (74%), and low adoption of
optimum seed size (49.8%), optimum spacing (55.8%), respectively.

Findings revealed that farmers’ adoption of improved potato production
technologies contributed significantly to potato yield. Where highest (53.4%)
proportion of the respondents in Munshiganj Sadar belonged to high potato
yield farmer category, while medium potato yield categories were found in
other two areas i.e., Shibganj (58.80%) and Pirgachha (79.50%).

Adoption of potato production technologies by the potato farmers was
increased with higher level of education, larger farm size, higher subsistence
pressure, and annual income, greater contact with sources of information and
high level of knowledge.
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e Socio-economic characteristics of the potato growers have profound
influence on their adoption of potato production technologies.

Recommendation

o Field level extension personnel (Both from GOs and NGOs) should provide
training to the potato growers in maintaining proper seed size and optimum
spacing.

e There is a need for strengthening extension services by GOs and NGOs to
ensure a continuous technical know-how to the potato growers for enhancing
their skills and knowledge to enhance potato yield.

e Government (especially DAE, BADC) and non- government (BRAC)
development initiatives should consider the findings of the study in
formulating any capacity strengthening programmes and projects related to
potato production.
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