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Abstract  The study focuses on the farm techniques (F1s) used by the Japanese farmers in the
cultivation of rice, vegetables and flowers, and fruits in order to attain sustainable agricultural devel-
opment. Data were collected from a random sample of 45 households through personal interview
schedule by the Co-operative Supervisors during 15 September to 10 November 1997. In addition,
data were also collected from the extension officials and co-operative advisors through RRA (Rapid
Rural Appraisal) during July to December 1997. Four-point Likert type scale was used to measure the
farm techniques used by the farmers. Farm techniques use index (FTUI) was also computed in order
to make ranking of the techniques used. The findings reveal that farmers’ use of farm techniques were
the highest in rice cultivation followed by vegetables and flowers, and fruits respectively. The use of
farm techniques by the farmers had significant positive correlation with their farm size, and contact
with information sources.
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1. Introduction

Agriculture in Japan plays an important role in people’s lives in that it not only supplies food
essential to everyday life but also provides a rich life filled with greenery and recreational space
through conservation of national lands and the environment (MAFF, 1995). Although rice covers
more than three-quarters of the total cultivated land in Japan and its productivity is one of the high-
est in the world (Kashem and Mikuni, 1998), the Japanese farmers have increasingly concentrated on
the production of fruits, vegetables, and livestock, while the production of rice, wheat, barley, soy-
beans, and potatoes has decreased (CUAC, 1993). Such divergent trends are attributed to changes if
food consumption and the unfavorable impacts of imports. Reflecting these circumstances, Japan's
sell-sufficiency in grains fell from 82 per cent in 1960 to 30 percent in 1989 (/bid). Area of cultivated
land in Japan has decreased by 15 per cent in the last three decades (1960 through 1991) and agricul-
tural land given up cultivation is increasing remarkably (Mukai, 1995:28). That is the result of indus-
trial adjustment on the course of international specialization, and none can be blamed for this.
Actually, about 66 per cent land demand for urban use (factories, dwellings, roads and so on) has
been met by transformation of agricultural land (Jbid: 29). Decreasing of cultivated area is substitut-
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ed by increasing of food imports. Cereal imports by Japan has increased by 6.3 times in the last three
decades (1960 through 1991) and now Japan is the biggest importer of food in the world, and has the
lowest sell-sufficiency rate of cereals among developed countries except demographically small coun-
tries (Jbid).

Rice is the major crop in Japan. Although the use of fertilizers and agricultural chemicals in Japan
has a stagnant trend after 1980, but it still is on a high level: on an average 30 kgs of fertilizers and 16
kgs of agricultural chemicals (dust and granules) per 0.1 hectare are used in rice farming by the
Japanese farmers (Ibid: 32). This is, of course, a very high rate of using fertilizers and agricultural
chemicals compared to international standards. Sometimes farmers also use fertilizers and agro-
chemicals in over doses although there are no reported cases where farmers used these chemicals
below the optimum doses. Especially when fertilizers and agro-chemicals are indiscriminately used
that causes a threat to environment vis-a-vis human life. It leads to residual effect in food, pollution to
soil, water and air. The use of agro-chemicals especially insecticides, fungicides, weedicides, and
rodenticides produced various problems including resistant strains, Many insects, diseases and weeds
have developed their own mechanisms to survive unless pesticides are sprayed in over doses. But
over doses lead not only to kill and destroy the harmful insects, weeds , rather it kills many beneficial
insects, and other soil micro-organisms followed by many other related complexities. There are
instances that skin diseases among children have now become more common in Japan than before. It
may be quite likely that due to the residual effects of pesticides many other diseases are now in exis-
tence. None the less, the small fishes in the rivers and canals, {rogs, earthworms and other soil micro-
organism population are decreasing remarkably, if not already extinct. All these factors have now led
some farmers in Japan to go for re-invention, the degree to which an innovation / technology is
changed or modified by a user in the process of its adoption and implementation (Rogers, 1995:17),
and organic farming in order to expedite the process of sustainable agricultural development. Organic
farming is a kind of farming agriculture that uses no pesticides and chermical fertilizers, based on
using organic manures, green manures and composts for continuous recycling of the process of soil
fertility and productivity. There is no doubt that organic farming has the potential to provide benefits
in terms of environmental protection, conservation of non-renewable resources, improved food quali-
ty, reduction i output of surplus products and the reorientation of agriculture towards areas of mar-
ket demand (Lampkin and Padel, 1994:3). Considering the importance of farmers’ own innovative
ideas and modification of existing technologies as well as farmers’ use of organic farming the present
study was undertaken with the following specific objectives:

1. To describe some selected personal, economic, social, and psychological profiles of the farm-
ers.

9. To determine the extent of use of farm techniques by the farmers towards achieving sustain-
able agricultural development.

3. To explore the relationships of the selected personal, economic, social, and psychological
profile of the farmers with their use of farm techniques.
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2. Methodology

2.1 Collection of Dala

Data for this study were collected in two phases : (i) interviewing farmers, and (ii) interviewing
extension officials (Director, Deputy Director, Chief, Subject Matter Specialists, and Extension
Officers) of the Co-operative Agricultural Extension Service, and Co-operative Advisers of the Japan
Agricultural Co-operatives through RRA (Rapid Rural Appraisal). Data from the farmers were collect-
ed from 45 randomly selected households (out of 560) during 15 September to 10 November 1997
through personal interview schedules by the Co-operative Supervisors. On the other hand data from
the extension officials and co-operative advisers were collected during June to December 1997.

2.2 Measurement of the Variables
Farmers’ personal, economic, social, and psychological profiles constitute the independent vari-
ables of the study whereas the use of farm techniques constituted the dependent variable. The vari-

ables were measured as follows:

1. Age: Age of the farmers were recorded on the basis of their chronological years from their date of
births to the time of interviewing.

2.Family size: This was defined as the number of persons who were considered as the family mem-
bers at the time of interview and it was measured on the basis of actual numbers.

3. Family education: This was measured on the basis of the education of the family members includ-
ing the respondent himself. The score for individual category was multiplied by the number of per-
sons included in that category as follows:

Category Score Number Total score
of persons

Passed elementary school 1

Passed Junior High School 2

Passed Senior High School 3

Passed graduation 4

Passed post-graduation 5

Round total

4. Farm size: This was measured on the basis of individuals’s land under cultivation, either own land
or tenanted land. The respondents were asked to indicate their amount of land under cultivation in
local units called are ( 100 are is equivalent to 1 hectare). However, all types of local units of land
measurements were converted to hectares for analysis and discussion.

5. Socio-economic status(SES): This was defined as the individual’s position and status in the soci-
ety. It was measured by one's possession of land, types and quality of houses, annual income, farm
power and implements, household furniture etc. The total SES scores were calculated by adding all
the sub-scores as follows:
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«) Land:

Cuategories weight

..... 901 ~ 300 are oo 5§
----- more than 300 ares - 6

¢) Annual income:

category weight
----- Yen up to 300,0000 e 1
----- Yen up to 400,0000 oo 2
————— Yen up to 500,0000 - 3
----- Yen up to 600,0000 o 4

----- Yen up to 700,0000 -
————— Yen above 700,0000 -ovvreeer 6

e) Malerial possession:

category weight
_____ Bi-Cyele «ooerereneniisnnn |
..... MOLOT CYClE «vereremssressrnrissinenns 2
..... TOIEVISION +reeeeerererermermreeroeininas &
..... CAT wererereermrmeessinensenerereenecsienseons 4
----- Washing machine - b
----- Refrigerator -
..... AQL COOLET  errererereemmreneniiiriinins
_____ COMPULET +verrererverecienses 8

Overall SES = a+b+c+d+e =

6.Conlact with information sources (CIS): This was measured on the basis of farmers’ contact with
the three major aspects of communication, such as, (a) personal localite, (b) personal cosmopolite,
and (¢) mass media. A four point Likert type scale was developed and used to measure the variable.
The respondents were asked to indicate whether they had contacts either most often, moderate, lit-
tle, or not at all with a score of 3, 2, 1 and 0 respectively for 16 predetermined information sources.
The possible CIS could for each respondent could range {rom 0 to 48, 0 indicating no contact and 48

very high contact.

b) % tncome from agricullure:

category weight
----- up to 10% -1
..... 1O ~ 3006 coreveerrmrmesereerninenns &
_____ B0.1% ~ BO cererererereirieccnieninn 3
..... 50.1% ~ TOUW correermrrviirmirecssinnnnn 4
..... more than 70% -« ovvnninna b

d) Farm power and implements:

category weight
~~~~~ Automatic cultivator --eeeen 1
----- Auto rice planter
..... TLACLOT -ererrersieeserrons
~~~~~ Combined harvester ..o 4
..... PPUCK wrererrerernrmererenernnnsenienns 5
————— Rice Polisher/hulling machine - 6
----- Rice flavour machine «eveene 7
..... (G1aSs HOUSE «rereeererervesmmmcnisienns 8
_____ Cold storage «---eermecmiinn g
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7. Participation in social organization (PSO): This was measured on the basis of farmers’ partici-
pation in different organizations either as ordinary member or executive committee member with a
weightage of 1 and 2 respectively. The farmers were also asked to indicate whether their participation
was regular, often, or never in the organization where they were affiliated with a weight of 2, 1, and
0 respectively. In order to get an individual’s total scores in PSO his initial score for primary member-
ship was multiplied by the {frequency of his participation in organizations. In all there were ten organi-
zations. Thus the possible PSO scores for an individual in Bangladesh could vary from 0 to 40.

8. Perception about benefits of using organic farming: A five point Likert type scale was used to
measure this variable. The respondents were asked against 10 statements on the benefits of using
organic farming to indicate whether they strongly agreed, agreed, disagreed, strongly disagreed,
or had no opinion with a corresponding weightage of 4, 3, 2, 1, and 0 respectively. Thus the percep-
tion of benefits of using organic farming scores of each respondent could range from 0 to 40.

9. Attitude towards the use of organic farming: This was measured by using a five point Likert
type scale. In all there were eight statements, four positive and four negative, on different aspects of
organic farming. The respondents were asked to express their degree of agreement against each of
the statements by indicating whether they strongly agreed, agreed, disagreed, or strongly dis-
agreed with a corresponding weightage of 4, 3, 2, and 1 for the positive statements and the reverse
for the negative statements respectively. However, in both the cases the respondents having 7o opin-
ior on the statements got a score of zero. Thus, the possible attitude towards the use of organic
farming scores of the respondents could vary from 0 to 32.

10. Use of farm techniques (FTs): There were 43 statements on the use of re-invented farm tech-
niques on various aspects of rice, vegetables and flowers, and fruits in respect of their production,
protection, and preservation towards achieving sustainable agricultural development. Farmers were
asked to express their extent of use of farm techniques by indicating whether their use was very
much, moderate, little, or not at all. A weight of 3, 2, 1, and 0 was assigned to very much, moder-
ale, little, and not at all responses respectively. Thus, the use of farm techniques scores of the farm-
ers could vary from 0 to 129.

In order to identify the important re-invented farm techniques (FTs) a farm techniques use index
(FTUD was computed. The F'PUI for each statement was calculated by using the following formula:

FTUI=N; X3+ Na X2+ N2 X1 +N.X0
where,

FTUI= Re-invented farm techniques use index
N: = Number of farmers whose use of FTs was very much
Nz = Number of farmers whose use of FTs was moderate
Ns = Number of farmers whose use of FTs was little
Ns = Nurmaber of farmers who did use the FTs not at all

The IFTUI for each of the statements on the farm techniques could thus vary from 0 to 135. On the
basis of the FTUls the FT statements were ranked for ease of discussion.
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3. Empirical Findings

3.1 Findings on the Farmers' Interviewing

The salient features and basic statistical values of the selected personal, economic, social, and
psychological profiles of the farmers are presented in Table 3.1. The findings in respect of the use of
re-invented farm techniques are presented in Table 3.2.

Table 3.1 Salient features and basic statistical values of the farmers
Values
Independent and dependent variables
Min. Max. | Mean Sp

1.Age (years) 28 83 52.71 13.58
2.Family size (absolute number) 2 9 4.84 1.63
3.Family education (rated scores) 2 21 12.38 4.38
4.Farm size (hectare) 0.45 3.601 117 0.62
5.50cio-economic status (rated scores) 35 72 55.64 7.42
6.Contact with information sources (rated scores) 3 30 13.60 6.92
7.Participation in social organizations (rated scores) 0 13 5.89 3.33
8.Perception of the benefits of using organic farming (rated scores) 0 32 22.49 8.11
9.Attitudes towards the use of organic farming (rated scores) 0 26 15.80 6.42
10.Use of farm techniques (FTs) (rated scores) 0 61 16.60 12.21

Table 3.2 Use of farm techniques (FTs) by the farmers (N=45)

i Extent of use
SL i hni (FTs) FTUL Rank
Farm techniques (IFTs Very Notat | FT
Nr. “Y ! Much | Little | ’ Order
much all
a. Rice
) Use of manure at the base during transplanting wet land 4 3 10 28 98 7
paddy for better utilization of manure. 8.9 (6.7 | {22.2) | (62.2) -
9 Using mixture doses of rapid and slow responsive 0 3 4 38 10 9
" | fertilizers in order to prolong the span of effectiveness. 6.7 | (8.9 | (84.4)
3 Using of good quality composts to improve the soil 2 12 15 16 5 5
condition. (44) | (6.7 | (33.3) | (85.6) )
4 Improving the management of insecticides and fertilizers 4 6 22 13 " 5
r:
based on field diagnosis. (89) | (13.3) | (48.9) | (28.9)
. . S 0 i 1 5 13 26
5, | Use of crop rotation for maintaining soil fertility. 26 8
(2.2) | (AL | (28.9) | (57.8)
2 .
6. | Using run-off waters from the hills by placing isles. 1 1‘2 3()’ 40 4
4.4y | 24.4) | (26.7) | (44.5)
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7 15 23
7. 1 Using dust and granular pesticides if broadeasted. 0 X ° 29 [§]
(16.6) | (33.3) | (BL.D)
4 For economic use of pesticides binding of sprayers with 0 2 N 43 1 1
" | the transplanters. (4.9) (95.6)
9 Use of pesticide box for seedling in order avoid 7 14 12 12 61 .
7| envirommental hazards and stabilize effect. (15.5) | (BL.1) | (86.7) | (26.7)
10 Use of polythene muleh for controlling weeds, pests and 0 2 3 40 7 10
" | stabilize effect of fertilizers. 4.4) 6.7 | (88.9)
" Transplanting cultivation of wet paddy in non-cultivated 0 0 : 42 5 12
" | land: omitting cultivation and upturning field. 6.7 | (93.3) ’
Broadeasting cultivation of wet paddy in noncultivated . "
- 4
12. | land: cultivating paddy by broadcasting seeds directly in 0 0 1 14
2.2) | (97.8)
lotus marsh,
Mixed cultivation of different crops for expanding 3 P 14 20
13. | seasonal span and pmvfém insect and disease infestation ®7 | (178 | GLD | (@4 39 5
as well as proper use of labour,
14 Use of resistant varieties: cultivation of mixed culture by 0 0 2 43 2 13
"1 multi-line varieties. 4.4y | (95.6) ’
Use of recycling papers in paddy fields for controlling 1 44
15. 0 0 . 1 14
weeds. 2.2) | (97.8)
" Paddy farming with ducks to control weeds and diseases 0 1 0 44 9 13
3. E
and to add manures to soil by its feces. (2.2) (97.8)
b. Vegetables and Flowers
Avoiding the damage from drought and flood as well as 4 15 26
5 5] .
1. raxs.e utility of machinery by creating irrigation and 0 69 | ¢33 | 678 23 6
drainage system.
9 Establishing long term crop rotation scheme in order to 0 2 19 24 93 6
" | preventthe infestation of pests. 4.58) | (42.2) | (63.3) - ‘
3 Use of composts (organic fertilizers) by well linked with 1 6 13 25 98 -
3. 5
livestock farmers. @2) | 183 | @89 | 556 |
4 Maintaining soil fertility and productivity by changing 0 1 8 36 10 .
" | horticultural crops by paddy in turns. 2.2) | (17.8) | (80.0)
Ploughing deeply every couple of years for maintaining 4 g 49
~ ot i lifv 5 i, f: Ny ',Z' B &) bR e \rd
5. | soil fertility along .mt,h rotatory cultivation such as Q ®9) | 200) | (71D 17 8
sorghum wheat or raj wheat.
6 Using traditional cultivation history of soil and growth 0 5 9 31 19 "
| for better technology management. (11.1) | (20.0) | (68.9) !
7 Establishing a standard input of manures and fertilizers 1 15 29 3 3
" | by using slow effect fertilizers only. (2.2) | (I68) } (33.3) | (489 ’ '
Intercropping Mary gold, Guinea grass, and Hubues to | 5 39
8. | control the diseases of Senchu from the damage of 0 ©@2) (“11) 86.7) 7 14

nematode,
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9 Using pheromone insecticide which is less hazardous to 1 i 3 40 5 13
1 environment to reduce damage due to pests. 2.2) 2.2) (6.7) | (88.9) '
10. | Developing technology based on the test of nutriti 0 0 7 3 7 14
. eveloping technology based on the test of nutrition.
ping oy (15.6) | (84.4)
i Preventing insect and disease infestation which is 1 1 4 39 9 12
" | brought by scraps of animals feed. G2 | 22 | 89 | 86D ’ N
12 Controlling the outbreak of causative bacteria when 1 3 24 17 a3 9
" | upturning soil or using foreign soil. 2.2) 6.7 | (633) | (37.8)
13 Use of resistant varieties to Yellow Disease, Black Rotten 0 1 9 35 1 10
" | disease and Root Rotten Disease. (2.2) | (20.0) | (77.8)
14. | Bffecti { mulchi ial 3 9 14 19 41 1
.| Bffective use of mulching materials, 4
& ©7 | oo | ¢Ly | @2
15 Simplicity of shipment of seeds Lo maintain seed quality 2 7 12 24 3 3
D
by decreasing the use of insecticides. @.4) | (16.6) | (26.7) | (B3.3)
16 Use of repellent Insects to control pests instead of using o 1 1 43 3 5
: . " b 5
pesticides. 2.2) (2.2) | (85.8)
7 Intercropping repellent plants (such as Mary gold and 0 1 9 35 i 10
‘ Peanut) to control green pests. 2.2) | (20.0) | (77.8)
18 Use of repellent seeds and plants {or preventing pests 0 3 8 34 14 g
"1 and diseases. 6.7y | (17.8) | (75.5)
19 Better management of vegetable residues for preventing 2 5 14 24 30 4
"1 diseases. @5 | OLD | 6LD | (633) |
c. Fruits
1 Use of green leaves and manures for increasing soil 0 4 8 33 16 .
fertility. (8.9 | (17.8) | (73.3)
2 licati 1 P i | ivati 0 0 ° 4 2 6
- | Application and use of Pheromone in apple cultivation. @ | @6
3 Use of repellent insects to control pests in apple 0 0 2 43 g 6
cultivation, (4.4) | (95.6)
Use of protective Bacillus sp. for resisting melasma
2 4¢
4. | (Black spot) and white spots diseases in pears and 0 0 . 13 2 G
On A
grapes cultivation. (4.4) | (95.6)
. Decreasing use of agro-chemicals through improving i 0 7 37 10 3
[N B
management practices. 2.2) (15.6) | (8B2.2)
Using repellent insects, micro-organisms, and plants as | | 43
6. 1 the primary way, m‘busing less toxic agro-chemicals as 0 ©2.2) @2 | ©5.6) 3 5
the sub-way to establish a general control systen.
7 Developing new varieties through cross breeding with 0 1 2 42 4 4
" | disease resistant varicties. 2.2 4.5) | (93.3)
Using paper bags to cover fruits for protecting from 5 | 3 39
8. | insect pests and diseases as well as to decrease the use X _' 1l 2
4.4 2.2) 6.7 | (867

( N.B.: Figures within parentheses indicate percentages of the respondents)
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The findings reveal that among 16 farm techniques in respect of rice crop the top five in descend-
ing order were: (i) use of pesticide box for seedling in order to avoid environmental hazards and to
maintain stability, (i) using fertilizers on the basis of field diagnosis for better fertilizer management,
(iii) using fertilizers at the base of the plants for increasing effectiveness, (iv) using run-off waters
from the hills by placing isles, and (v) mixed cultivation of different varieties for expanding seasonal
span and prevent insect and disease infestation as well as proper use of labour. Out of 19 F'Ts on veg-
etables and flowers the top five were: (i) effective use of mulching materials, (i) using soil manage-
ment practices to control causative bacteria, (iii) using manures and slow responsive fertilizers, (iv)
better management of vegetable residues for preventing diseases, and (v) use of organic fertilizers.
However, out of eight F'T's on fruit cultivation the top three were: (i) use of green leaves and manures
for increasing soil fertility, (i) using paper bags to cover fruits for protecting from insect pests and
diseases as well as to decrease the use of agro-chemicals, and (ili) decreasing agro-chemicals through
management practices. The technologies re-invented and used by the farmers may be considered by
the administrators and policy makers for incorporating them in farmers’ training programmes so that
other farmers can get exposure of these techniques and derive desired benefits out of these.

In order to explore the relationships between different independent variables as well as relation-
ships of independent variables with the dependent variables Pearson product moment correlation co-
efficients were computed by using the microstat computer software. The findings are presented in
Table 3.3. The findings show that the use of farm techniques by the farmers had significant positive

Table 8.3 Interrelations among the independent and dependent variables (N=45)

Variables X1 X2 X3 X4 X5 X6 X7 Xs X9 Y
Xi 1.000
Xz | -0442 | 1.000
X3 0385 | 0495 | 1.000
X4 0234 | 0.008 | -0.027 | 1.000
Xs 0131 | -0009 | 0195 | 0.141 | 1.000
Xe 0136 | -0.117 | -0.068 | 0290 | -0.021 | 1.000
X 0.066 | -0.168 | -0.167 | -0.024 | 0.208 | 0.061 | 1.000
Xs 20014 | 0112 | 0213 | 0064 | -0.170 | 0230 | -0.980 | 1.000
Xo 0177 | 0017 | 0.188 | -0.237 | -0.070 | -0.049 | -0514 | 0.643 | 1.000
e el
y 20254 | -0.050 | -0.145 | 0324 | -0.117 | 0582 | 0114 | 0017 | -0241 | 1.000

* Significant at p < 0.05 level; ** Significant at p < 0.01 level; *** Significant at p < 0.001 level

Variables code: Xs = Contact with information sources

Xi = Age X = Participation in social organizations

Xs = Family size Xs = Perception about benefits of using organic farming
Xas = Family education Xo = Attitude towards the use of organic farming

Xi = Farm size
Xs = Socio-econoric status Y = Use of farm techniques (FTs)
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correlations with their (i) farm size, and (ii) contact with information sources. In respect of the find-
ings on inter-correlations among different independent variables the findings reveal that age of the
farmers had significant negative correlations with family size and family education; family size had sig-
nificant positive correlation with family education; participation in social organization had significant
negative correlations with perception about benefits of organic farming , and attitude towards the
use of organic farming; and perception about benefits of using organic farming had significant positive
correlation with attitude towards the use of organic farming.

The findings demonstrate that size of farms as well as farmers’ contact with information sources
are the predictors of their uses of farm techniques. As already stated that the area of cultivated land
in Japan has decreased by 15 per cent from 1960 to 1991 and as such farm size by households are also
expected to decreasing due to land transfer to successive generations. Hence, nothing specially can
be done in respect of increasing the use of farm techniques with the increase of farm size of the farm-
ers. However, there is an ample scope to increase the use of farm techniques by increasing farmers’
contact with information sources. The more the contact of the farmers with the information sources
the more would be their use of farm techniques. The present findings also showed (which has not
been included in this paper) that farmers had the highest contact with co-operative supervisors fol-
Jowed by newspapers, opinion leaders, neighbours, and extension officers. Farmers’ use of radio,
television, and farm publication was not satisfactory although from the Co-operative Agricultural
Extension Service as well as Japan Agricultural Co- operatives many ressages are designed and pub-
lished as farm publications for farmers, and many of those information are arranged to deliver from
the radio and television. May be the content of the farm publications, and timing and messages deliv-
ered through radio and television are not appropriate with farmers’ needs, interests, timing and pref-
erences. That is why the use of these media is not satisfactory among farmers. The concerned admin-
istrators and policy makers should think over the matter and take necessary steps to increase the use
of these media by the farmers.

3.2 Resulls of Interviewing with Extension Officials and Co-operative Advisers
Several discussions were held with the extension officials, and cooperative advisors and supervi-

sors. Among extension officials discussions were held with the following persons:

(1) Director, and Deputy Director of RAl &EC (Regional Agricultural Improvement And

Lxtension Center), Hiroshima Prefecture.

(ii) Chief and Deputy Chief of Agricultural Extension Center, Higashi-Hiroshima, Hiroshima
Prefecture

(iii) Director of Agriculture Department, Hiroshima Prefectural Government.

(iv) Director, and Agricultural Cooperatives Supervisor, Prefectural Unions of Agricultural
Cooperatives, Higashi-Hiroshima, Hiroshima Prefecture

(v) President, Prefectural Unions of Agricultural Cooperatives, Hiroshima Prefecture.

FFrom the series of discussion it was found that there are many farmers who are now interested in
using farm techniques and organic farming; some farmers even are continuing to disvover new tech-
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niques for sustainability in agriculture. Especially the popularity for (i) integrated rice-cum-duck
farming, (i) organic farming, and (iif) mechanical ways of controlling insect pests is increasing steadi-
ly. In integrated rice-cum-duck farming no agro-chemicals are used in rice fields. This method is being
practised in at least 15 hectares of paddy rice fields in Hiroshima Prefecture of Japan. On a national
basis a total of 2000 households were recorded in 1994 who were practicing this method and a
“National Duck-assisted Paddy Rice Society” has been formed with initial members of 500 (JICA,
1994). As a part of organic farming farmers use organic manures, green manures, and composts in
growing rice, vegetables and fruits. In order to emphasize this campaign a “Japan Society for the
Study of Organic Farming” has been established in 1971. But the success of this campaign is still lim-
ited; only a small percentage of farmers now use this practice on regular basis. Of course, there are
practical problems in using this method. For example, although consumer demand for organic food
products is increasing gradually but as yet there are no national standard: these are still decided by
the individual producers (OECD, 1993:62). By personal initiatives some organic farmers have by this
time been established in Japan.

There are some farmers in Japan who mechanically control the insect pests unless the use of
insecticides are indispensable. Especially fruit gardeners make this practice. For example, the peach
farmers usually wrap and tie the peaches by especially designed paper in order to protect the fruits
from the attack of insect pests at the one hand and to keep the fruits in good colour and flavour on
the other. Moreover, some farmers use chilly (peeper) powder to control insect pests.

4. Conclusion and Recommendations

1. The most important farm techniques used by the farmers in achieving sustainable agricultural
development came out as an outcome of the present study include the following:

Rice:
(1) use of pesticide box for seedling in order to avoid environmental hazards and to maintain sta-
bility,
(ii) using fertilizers on the basis of field diagnosis for better fertilizer management,
(iii) using fertilizers at the base of the plants for increasing effectiveness,
(iv) using run-off waters from the hills by placing isles, and
(v) mixed cultivation of different varieties for expanding seasonal span and prevent insect and
disease infestation as well as proper use of labour.

Vegetables and flowers:
(i) effective use of mulching materials,
(i) using soil management practices to control causative bacteria,
(iii) use of manures and slow responsive fertilizers,
(iv) better management of vegetable residues for preventing diseases, and
(v) use of organic fertilizers.

Frudts:
(1) use of green leaves and manures for increasing soil fertility,
(ii) using paper bags to cover fruits for protecting from insect pests and diseases as well as to
decrease the use of agro-chemicals, and
(iii) decreasing agro-chemicals through management practices.
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These technologies may be selected as the issues of discussion in the training sessions for the
farmers. In order to arouse farmers’ interest low cost leaflets, booklets, and bulleting may be prepared
on these aspects to distribute among farmers. Arranging field trips and tours for the farmers to see
practically the use of these farm techniques as and when possible during training session may greatly
help in understanding the practical benefits of using these farm techniques.

9. Contact of the farmers with information sources had significant positive correlation with their
use of farm techniques. As it was found that farmers’ use of radio, television, and farm publications
was minimum as a contact media it is necessary to rethink and re-orient the messages delivered in
these media. These media need to be more information oriented so that farmers perceive these as
useful media for improving their agriculture especially in respect of sustainability issues.

3. The integrated rice-cum-duck farming in Japan is increasingly becoming popular. Especially
this technique is spreading rapidly to other countries and much interest has now been aroused in
Korea, China, and Taiwan. Some 10,000 families have by this time adopted the system (Phin, 1997:7).
There is ample scope to spread this technique to all over Japan. But prior to make a mass campaign
for this technique it would be necessary for the government for ensured selling of this chemical free
rice at a relatively higher price so that its producers get incentives and encouragerment to practise
this method on a regular basis.

4. Organic farming has the potential to provide benelits in terms of environmental protection,
conservation of no-renewable resources, improved food quality, reduction in output of surplus prod-
ucts and the reorientation of agriculture towards areas of market demand (Lampkin and Padel,
1994:3). The question may arise whether the organic farming is financially sound or not. Although it is
difficult to get a suitable answer but it is at least possible that even, if it were true that organic farm-
ing is “financially” unsound, it might still be “economically” justified. Considering its importance
and potentialities Germany, Denmark, Sweden, Finland, Norway, Switzerland, Austria and the
Netherlands have now full-time state-funded advisers specializing in organic farming (/bid). In
Yamaguchi Prefecture, there are a number of integrated organic farms for the production of chemical
free vegetables, fruits, milk, meat, eggs, butter, cheese, ice cream , chocolates and to some extent
rice. At Hiroshima Prefecture 200 farm families have so far been identified who are practicing organic
rice culture (Kashem and Mikuni, 1998). Although till date the organic farm producers have not faced
severe problems in selling their produces since they have contact consumers. But during discussion
on this aspect the owners / managers of those farms apprehended that it is not unlikely that in the
near future there would be acute problems in marketing their organic food products profitably.

The foregoing discussion lead one to conclude that organic farming in Japan would not be able to
sustain unless government considers it as national programme for sustainable agricultural develop-
ment. Hence, considering the importance of organic farming towards healthy environment as well as
sustainable agriculture, a massive motivational campaign from the government vehicle and missionar-
ies are necessary to popularize organic food products and increase its use on a large scale. For creat-
ing mass awareness the information on the benelits and advantages of organic farming should be con-
veyed through popular mass media viz. radio, television and newspapers effectively in such a way that
farmers become interested to learn this practice in their normal farming practice. The administrators,
policy makers and concerned authorities should give due cognizance of these facts and take neces-
sary steps to implement the idea.
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