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1. Introduction

Kerala state, which receives an average annual rainfall of 3000mm during the period
June to November ex_periences summer duringl December to May. This necessitates
irrigation for crops for improving yield, which is of utmost importance for Kerqla farmers,
who operate under high cost of cultivation, primarily due to costly labour and non
remunerative market value for their produce. Coconut is the main upland crop of the
state, occupying about 41% of the net sown area. Many farmers also cultivate
intercrops such as arecénut, banana, vegetables etc. in their coconut gardens. The
average productivity of coconut in the state is only 35 nuts per palm per year. Only 20%
of the total cropped area under coconut is irrigated in Kerala, which is an'important
reason for the low crop productivity observed. '

Farmers usually practice water consurhi'ng surface irrigation methods. Irrigating more
area in Kerala through traditional surface irrigation methods is a difficult task on account -
of water scarcity experienced during summer in many parts of the state, and the
undulating topography existing in areas, where upland crops are grown. This is where

‘Wwater economizing methods like drip irrigation offer considerable scope..Drip irrigation is

suitable for widely spéced crops like coconut, for which, the cost of drip installation will
not be very high. Hence, drip irrigation is a suitable technique in Kerala, which primarily
has a coconut based upland cropping system. Further, the subsidy provided by the
Agriculture Department for d'r'ipr irrigétion (presently 90%) could be a factor enabiing‘
adoption of the irrigation technique by farmers. . |

H”o'wever, INCID (1994) reports.an area of 3035 ha under drip irrigation in Kerala, out of
a total of 70,859 ha for the country. The Status Report (2002) of the Dept. of Agriculture,

'Kerala on use of plastics in agriculture shows the area under drip irrigation ln the state

in the range of only 647 to 1330 ha during the penod 1996-97 to 1999-2000, even when
subsidy @ 70 to 90% was provided to farmers. This report also mentions that during
October 2002, 217.72 lakhs under drip/sprinkler irrigation.subsidy component remained
unspent. This indicates that there exist problems related to ad‘option of drip irrigatioh in
the state. This is again supported by the Govt. of India report (2004) on micro irrigatidn,
which mentions that only 1.5% of the cultivated area in Kerala is under drip irrigation.




Rane(2011) reports that the area under micro irrigation, including drip irrigation, is only
15885 ha, which works out to 0.6% of the cultivated area in Kerala.

From this, it is clear that there are constraints in'adoption of drip irrigation by farmers in
Kerala. This warrants an empirical analysis, which has been attempfed under this
CWRDM project funded by INCID, MoWR, Government of India.

2. Objectives

(i) To study the rate of adoption of drip irrigation and analyze the socioeconomic and
institutional factors contributing to adoption and non adoption of drip irrigation

system by farmers
(i) Extension programme on drip irrigation through

{a) Organizing drip irrigation seminars involving drip irrigation adopters, non adopters,

officials of the'AgricuIture Department and drip irrigation firms
(b) Documentation of the programme
'3.7 Methodology

During the first year, the projecf was undertaken in Kozhikode district of Kerala. Data
was coliected using pre-tested interview‘ schedules (Shown in Annexure | and
Annexure ‘Ii-) from 75 farmers who have adopted drip irrigation and from 50 farmers
‘practicing traditijonal method of surface irrigation under coconut based cropping system.
During the second year, the project was carried out among 75 drip irrigating farmers
and 50 farmers practicing 5urface irrigation in Thrissur district using the interview

schedules.

Based on enquiry with the Agriculture Department'and Drip irrigation firms, they sent us
a list of 79 farrners.in' Kozhikode and 83 farmers in Thrissur district, who have adopted

drip irrigation during fhe last five years. From this Iiét; 75 farmers each were considered

for study in the two districts. One thing, which is indicative of the number of drip
irrigation adopters obtained, is that the rate of adoption is low in both the districts. This

is also supported' by the response of Agriculture Departrﬁent officials from various




districts during group discussion (presented in this report under the head - Perceptions
of Agriculture Department officials on drip irrigation).

Based on the data collected from farmers using the interview schedule, adoption of drip
1rrigation by farmers was quantified as an adoption index, which is a weighted total
score of eight items of drip irrigation adoption, which are shown below. Weightage was
given based on the relative importance of each item to adoption of drip iriigation. The
sum of weights of all the items was equal to one. The score for each item, multiplied
with its weightage gives the weighted score of the item.

a. Area under drip irrigation for various crops

b. Number of years of adoption of drip irrigation
c. Utilizing subsidy for .drip frrigation installation
d. Componerits installed in drip irrigation system
e. Type-of emitter used in drip irrigation system

f. Practicing fertigation along with drip irrigation

- g. Applying fertilizers directly to soil while adopting drip irrigation

h. Continuation of drip irrigation .

Data of drip irrigating farmers and farmers practicing surface irrigation methods on

socio economic characteristics such-as age, education, farming experience, landholding

- size and non-farm income source, reasons for adopting drip irrigation, constraints in

continuing drip. irrigation, crops irrigated through surface irrigation,- surface irrigation
methods practiced, reasons for not irrigating the entire cultivated area through surface
irrigation, awareness on drip irrigation among surface irrigators, interest to adopt drip
irrigation and reasons for not having interest among farmers  practicing surface
irrigation, crop yield under drip irrigation/surface irrigation methods etc. were also
collected using the interview schedules.




The cd!lected' data has been prirharily analyzed as percentage of farmers reporting.

Statistical teéts were also carried out for interpretation of the data.

Focused group discussions were held with the Agriculture Department officials in

Thiruvananthapuram, Kollam, Thrissur, Palakkad, Malappuram, Kozhikode, Kannur and
' Kasaragod districts on various aspects related to drip irrigation such as extent of
| adoption of drip irrigation by farmers, procedure followed in identifying farmers, reasons
for drip irrigation adoption by farmers, constraints in adoption/continuation of drip
irrigation, benefits of drip irrigation, drip irrigation subsidy scheme etc. Principal
Agricultural Officer, Deputy Directors, Assistant Directors and Agricultural Officers of the

: concemed districts participated in the discussions.

Under this project, a Drip Irrigation Manual was published during December 2011
(Madhava Chandran ef al, 2011) containing the results of various drip irrigation projects,
including this project, carried out by CWRDM in Kerala and repbrted work on drip
irrigation in the state by Central Piantation Crops Research Institute {(CPCRI),
Kasaragod and Kerala Agricultural University (KAU). |

As envisaged under the project, drip irrigation seminars were organized in Kozhikode
and Thrissur districts, involving officials of Agficulture Department, farmers adopting d-rip
irrigation and traditional irrigation methods and representatives from drib irrigatidn firms.
Drip Irigation Manual was released by the Vice Chancellor of Calicut.University,
Prof. (Dr.) M. Abdul Salam, who inaugurated the seminar. Presentation by expérts was
followed by discussion among farmers, department officials and representatives from
“drip irrigation firms and experts, which was helpful in generating useful information on

various aspects of drip irrigation technique.




[ 4. Resuits and Discussion
e 4.1. Socioeconomic profile of farmers adopting drip irrigation

Table 1 gives details of the age of drip irrigation adopters in the two districts under

S study. 26.7% each of farmers fall in the age group of 51-60 years and 71-80 years in

e Kozhikode district. In Thrissur district, 30.8% farmers fall in the age group of 41-50

| years, followed by 25.6% farmers in 51-60 years. 'I.n'the both the districts, the number of

: [ farmers in the lowest age group (up to 40 years) and the upper most age group of
81-90 years is significantly less (Table 1). ' '

3 i Table 1. Age of farmers adoptin'g drip irrigation

Kozhikode District

Thrissur District

Age group. (years)

Farmers (%)

Age group (years)

Farmers (%)

35-40

6.6 '

31-40

2.6

41550 16.7 [41-50 30.8
5160 26.7 51-60 266
61-70 16.7 61-70 256
71-80 26.7 71-80 0.3
81-00 6.6 81-90 5.1
100 100

It can be made out from Table 2 that in both the districts, fnajority of the farmers have
education between 8" and 10" standard (SSLC). It is a positive trend that about 30% of
farmers in both the districts have completed their Degree course. This highlights the
[l educational status of people in Kerala, which is reported to be the highest in the
country. Higher level of education is helpful for farmers to have better awareness on
[ innovations such as high yielding crop varieties, improved irrigation techniques,
N | fertilizers/plant protection etc,. |




Table 2. Educatien of farmers adopting drip irrigation

Kozh_ikode District 1| Thrissur District
Educatien Farmers (%) | Education Farmers (%)
Up to 4™ std 3.3 Up to 4™ Std 51 .
70 std 6.7 Bth-7" Std 5.1
8% std -SSLC | 46.7 8" Std -SSLC 436
Pre-degree/ , Pre-degree/
Plus Two 13.3 Plus two © 1129
Degree 1 30.0 Degree ' 33.3
100 : ' 100

With regard to farming experience, even though the data of Kozhikode farmers does not
show any 'per.ceptib'le trend, in the case of Thrissur farmers, the number mostly
decreases with an increase in their farm‘ing‘ experience (Table 3). With regard to the
most experienced farmers, in both the districts, the proporfion is the lowest (6.8% in

Kozhikode and 7.7% in Thrissur) among all the categories of farming experience.

Table 3. Farming experience of farmers adopting drip irrigation

Kozhikode District Thrissur District
Farming eiperience Farmers (%) | Farming experience | Farmers (%)
(years) | | (years) :
5-10 13.3 1-10 25.6
71-20 10.0 11-20 18.0
21-30 233 |21-30 20.5
- [31-40 100 31-40 | 154
41- 50 133 41-50 ~ 128
B51-60 23.3 51 - 60 77
61-70 6.8 | 100
100 |




It can be inferred from the data presented in Table 4 that In Kozhikode district, 66.7% of
drip irrigation farmers has Iandholdmg size of 0.2 to 1.5 ha, while in Thrissur district,
76.8% come in this landholding category. Out of this, in Thrissur, majority of the farmers
(46.1%) have small landholdings in the range of 0.2 to 0.5 ha only while. in Kozhlkode
majority (26.7%) is having landholding of 0.5 to 1.0 ha.

Table 4. Land holding size of farmers adopting drip irrigation

Kozhikode District

Thrissur District

Land holding (ha)

Farmers (%)

Land holding (ha)

Farmers (%)

02-0.5

16.7

02-05

46.1

05-10 267 05-10 256
10-15 233 10-15 5.1
15-.2.0 10.0 15-2.0 10.3
52.0 233 >2.0 2.9

100 100

In Kerala, agriculture is not remunerative for many of the crops, except for cash crops
like rubber, tea, coffee, cardamom etc. This is mainly due to the high labour charges
(up to Rs 500/man day) and low crop productivity of crops. Low market value of the
produce, an outcome . of lack of proper marketingi strategies, is also another factor
contributing to the uneconomical farming system in the state. Due to this, farmers usually
go in for other occupations. also such as business, emfaloyment in Government /private -
ente,rprises etc. for earning non-farm income. This is also supported by the data
presented in Table 5, which shows that the maximum proportioh of drip irrigation farmers
in both the districts earn non-farm income in the range of 75 to 100%. Under the non-
remunerative farming system existing in the state, it é:an be postulated that non-farm
income will be required for many of the farmers to adopt costly téchniques like drip

irrigation.




Table 5. Non-farm income source of farmers adopting drip irrigation

Kozhikode District

‘ _Thrissur District

Share of income
from non-farm

sources (%)

Farmers (%)

Share of income
from non-farm

sources (%)

Farmers (%)

Nil 100 <25 7.7
<25 233 2550 77
25-50 13.3 50-75 12.8
50-75 10.0 75-100 71.8
75-100 434 ' |

100 100

4.2. Adopi‘_ion of Drip irrigation

4.2.1. Drip irrigation adoption index

As mentioned under Methodology’, drip irrigation adoption index of farmers was
q’uantified as a composite weighted score of eight items of adoption. Table 6 shows fhe
drip adoption index of farmers in Kozhikode and Thrissur districts. It can be inferred from
the table that in Kozhikode district, about 73% farmers have drip irrigation adoption index
in the range of 53.2 to 79.1% of the maximum possible index value. HoWever, in Thrissur
district, about 77% farmers have adoption index in the-lower range of 34.2 to 60.9% of
the maximum possible index value only. Hence, in this study, Thrissur lags behind
‘Kozhikode district in drip irrigation adoptioh index of farmers. The factors contributing to
this have been explained in this report in terms of differences between the two d_istri'cts

with respect te adoption of various‘items of drip irri’gja_tion adoption.

DA Ln
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Table 6. Drip irrigation adoption index of farmers

Kozhikode District Thrissur District
Drip adoption index* ‘Farmers (%) Dr‘ip adoption index” Farmers (%)
53.2-74.3 53.3 34.2-488 35.9
76.0-79.1 20.0 [51.4-60.9 410
80.3-85.2 23.4 62.9-75.4 2.8
89.9 3.3 76.6-89.5 10.3

100 | | 1100

¥ of maximum poSsibIe adoption index

~ Table 7 gives details of the crop-wise drip irrigation adoption index of farmers in the two

districts. ‘f test showed significant difference in adoption index of farmers between the
districts with respect to all the drops (Table 7). The mean adoption index of farmers for
all the crops is higher in Kozhikode, when compared to Thrissur district. This finding also
sUpports the trend in adoption index of farmers in Kozhikode district presented in

Table 6.

However, it may be seen from Table 7 that there is not much diﬁerence in crop-mse
adoptlon index of farmers in each district. '’ test also did not show significant difference
in adoption index of farmers among different crops in both the districts. This indicates
that there is no significant variation in adoption of '.various items of drip irrigation
(considered in the quantification of drip irrigation adoption index in this study) betWeen
widely spaced crops like coconut and closely spaced crops like banana and arecanut,
despite the fact tha’c drip |rr|gat|on is comparatlvely more costly for the latter category of
crops. This is an -appreciable trend, since, due to the generally un- profitable nature of
farming in Kerala, there is a possibility of farmers reducing their area brought under drip
irrigation, number of drip irrigation components installed under the sysfem, emitters used
etc. in order to save on cost, especially in closely spaced crops. This finding may also be
interp‘retéd to mean that farmérs, who are interested to adopt drip irrigation, are willing to




follow the guidelines of the drip irrigation firms/Agriculture Department on the number of
drip irrigation components to be installed under the system, emitters to be used etc.

‘Table 7. Crop-wise drip irrigation adoption index of farmers

Crop Mean drip irrigation adoption index* { stat
Kozhikode District | Thrissur District

Coconut 74.7 57.4 -6.62012

Arecanut 74.9 57.8 -4.9926 #

Nutmeg 77.2 55.6 3.6403°

Banana 72.5 57.2 -2.4578° -

* % of maximum possible adoption index * Significantly different at p<0.001
b Significantly different at p<0.01 G"Signi‘r'ic:‘:a\ntly different at p<0.05
For Kozhikode é"nd' Thrissur districts, Table 8 and Table 9 reveal the crop-wise
proportion of farmers adopting three items considered for quantification of adoption index
o_f farmers in this study, namely, (i) area of adoption of drip irrigation, (ii) number of drip
irrigation components installed, and (iii) type of emitters used. With respect to the other
five items considered for quantification of drip irrigation adoption index, namely, (i)
number of years of adoption of drip irrigation (ii) utilizing subsidy for drip irrigation
installation (iii)-practicing fertigation along wit-h.drip irrigation (iv) applly_in_g”hfgr"t_.i!jgg[s
direetly. to- soil while adopting drip irrigation, and (v) continuation of drip Irrlgatlonsmce
" arecanut, nutmeg and banana are cultivated by th.e farmers under this study as _'an

intercrop under coconut in' both the districts, all the farmers reporting adoption of these

five ‘c'ompon'en'ts for coconut report them for these intercrops also. This may be
-contributing to the almost similar adoption index of farmers observed for different crops
in each district (Table 7). The analysis of the other three items used for quantification of

drip irrigation adoption index is given in the foilowing'pai"agraphs.
tis évi_dent from Table 8 that in Kozhikodé district, other than nutmeg (wherein, all the

farmers are adopting drip irrigation in their entire cultivated area, thus contributing to the
marginally higher drip irrigation adoption index for nutmeg farmers shown in Table 7),

10




there is not much variation among the other crops in the proportion of farmers falling .
within different categories of area brought under drip irrigation. This indicates that
farmers have not goné in for a marked reduction in the extent of area under drip irrigation
for closely spaced érops like arecanut and banana (which have a higher drip installation
cost on account of the close spacing), when compared to a comparatively widely spaced

- crop like coconut. This may be attributed as a reason for the almost similar adoption

index of farmers observed for different crops in Kezhikode district (Table 7).

With{ regard to the number of drip irrigation components installed, Table 8 reveals that for
three out of four crops, 50 to 54.5% (comparable proportion) of farmers in Kozhikode

~district have installed six drip .irrigation components. Similarly, the number of farmers

who have installed four drip irrigation components is comparable for the three crops.

Same is the case with respect to adoption of five drip irrigation components also

(Table 8). This is another reason for the almost similar adoption index of farmers
observed for various crops in the district (Table 7). Similarly, the proportion of farmers
who have installed different types of emitters for the crobs (except nutmeg) is also mostly
comparable in Kozhikede district (Table 8). This could be the third reason for the trend in
adoption index of farmers observed for different crops in quhikode district (Table 7). In
the case of farmers oultiVating nutmeg, a lower proportion (66.6%) of farmers are using a
combination of pressure compensating emitters and micro tubes (which was given the
maximum-score in this study, on acCount of the fact that this éombination of emitters will -
help to economize on the cost of drip installation — which has been mentioned in the
expianation-.given on type of erhitters used presented in Table 25), when compared to
farmers cultivating other three crops (Table 8). HoWever, Table 8 shows that a markediy
higher percentage of nutmeg farmers are adopting both pressure compensating emitter
and ordinary emitter (which have been given the n_éxt two higher scores after the above
mentioned combination), compared to farmers drip irrigating other crops. This would
have resulted in a slightly higher drip irrigation adoption index for nutmeg farmers than

coconut/arecanut/banana farmers (Table 7).

11




Table 9 shows that, exéept in the case of nutmeg, the proportion of farmers coming
within different ranges of area of drip adoption (i.e.; 100%, 50 tb 75% and less than 50%
of 'éulfivated area) is comparable in Thrissur distr{Ct. This may be contributing to the
more or less similar adoption index of farmers cultivating different crops'in the district
(Table 7). In nutmeg, unlike in the case of Kozhikode farmers, even though all the
Thrissur farmers are adopting drip irrigation in their entire c-ultivate.d-areé (Table 9), this
~ has not led to a significant increase in the adoption index value for nutmeg farmers in
Thrissur district (when compared to farmers cultivating other crops). It may be noted
that the percentage of nutmeg farmers installing only one drip irrigation component in
Thrissur district works out to about 69%, when compared to a range of 46 to 49%
farmers in the case of the other three crops (Table 9). Hence, even though all the
farmers cultivating nutmeg are adopting drip irrigation in their entire cultivated area in
Thrissur ditrict, the lowest drip component score obtained in the study for instaliing only
one component in their drip irrigation sysfem (as mentioned above) by a comparatively
more percentage (69%) of nutmeg farmers could have resuited in a lower drip adoption
index of 55.6 in the case of nutmeg farmers, as observed in Table 7.

12
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In order to.explain the variation in crop-wise adoptioh index between the two districts
observed in Table 7, difference in adoption score for various items of drip irrigation
adoption index between the districts for all the crops was analyzed through 't' test.
The results, which are significant, are presented below.

The score for number of drip irrigation components installed shows significant
difference between Kozhikode and Thrissur farmers for coconut, arecanut, nutmeg
and banana farmers (Table 10 to Table 13 respectively).

Similarly, the score of farmers for the type of emitters used also shows significant
difference between Kozhikode and Thrissur districts for all the above crops (Table 14
to Table 17). But, the score for years of drip irrigation adoption has significant
difference between the two districts in the case of nutmeg only (Table 18)'. :

Table 10. District wise score for number of drip irrigation components installed by
coconut farmers )

Detai District { stat

_ Kozhikode Thrissur - |
Mean drip 79.31 42.04 -8.8707°
components score* 4

* % of maximum possible score’

2 Significantly different at p<0.00

Table 11. District wise score for number of drip irrigation components installed by
arecanut farmers ‘ S
Detail : District t stat

Kozhikode Thrissur
Mean drip 78.91 40.65 -6.8790 ®
components score* '

* % of maximum possible score
? Significantly different at p<0.00
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Table 12. District wise score for number of drip irrigation components installed by

nutmeg farmers

p
¥

Detall | District t stat

Kozhikode Thrissur |
Mean drip 7381 42.85 2.8014°
components score®

* % of maximum possible score

2 Significantly different at p<0.01

Table 13. District wise score for number of drip irrigatidn components installed by

banana farmers

Detail District Tt stat
Kozhikode Thrissur

Mean drip 78.57 38.57 4.0097 7

components score* | |

* % of maximum possible score

2 Significantly different at p<0.00

Table 14. District wise score for type of 'emitters used by coconut farmers

Detail District t stat

Kozhikode Thrissur _
Mean type of 93.96 61.71 6.4327°
emitter score®

* % of maximum possible score

? Significantly different at p<0.00

Tabie 15. Distfict wisé score for type of emitters used by arecanut farmers

Detail District tstat
Koz.hi,kode Thrissur

Mean type of 91.25 63.83 -3.6470°%

emitter score®

* % of maximum possible score

@ Significantly different. at p%0.00 :
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Table 16. District wise score for type of emitters used by nutmeg farmers

Detail District t stat
Kozhikode Thrissur

Mean type of 83.33 54 .64 2.3612°%

emitter score”

* % of maximum possible score

? Significantly different at p<0.05

Table 17. District wise score for type of emitters used by banana farmers

Detait District t stat
Kozhikode Thrissur

Mean type of 100.00 62.00 -4.6146°

emitter score™ |

* % of maximum possible score 4 Significantly different at p<0.00

Table 18. District wise score for years of drip adoption of nutmeg farmers

Detaii : District - i stat
Kozhikode Thrissur '
Mean years of 7917 34.09 -5.0652 2

adoption score*

* % of maximum possible score ? Significantly different at p<0.00

It can be seen from the data presented in Table 28 that, while all the farmers in

- Thrissur district are continuing adoption of drip irrigation during the period of this

study, only about 43% of farmers in Kozhikode- district are continuing drip
adoption. Hence, this component of drip irrigation adoption is not contributing to

‘the comparatively higher trend of higher adoption index of Kozhikode farmers, as

observed in Table 8.

Since all the farmers in Thrissur district are continuing drip irrigation adoption,
they have score of 100 for this component of drip irrigation adoption, while
farmers in-Kozhikode district have a comparatively: tower score -for all the 'crop's
(Table 19 to Table 22). Table 19 {0 22 aiso shows that there is a highly significant
difference in the score for continuation of drip irrigation adoption between Thrissur _

- and Kozhikode drip adopters for coconut, arecanut, nutmeg and banana.
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Table 19. District wise score for continuation of drip irrigation adoption of
coconut farmers ‘
Detail District t stat

_ Kozhikode Thrigsur
Mean 70.68 100.00 6.9306°

continuation of

adoption score*

* % of maximum possible score
2 Significantly different at p<0.00

Table 20. District wise score for continuation of drip irrigation adoption of arecanut

farmers |
Detail ~ Distict { stat
- Kozhikode Thrissur | _
Mean 73.81 10000 3.6686°

| continuation of
adoption score*

* % of maximum possible score
2 Significantly different at p<0.00

Table 21. District wise score for continuation of drip irrigation adoption of nutmeg

farmers
Detall “Distict . t stat
' Kozhikode Thrissur
Mean | 75.00 | 100.00 3.1154°

continuation of

adoption score®

* 9% of maximum possible score
2 Significantly different at p<0.00
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Table 22. District wise score for continuation of drip irrigation adoption of banana

farmers
Detail “District tstat
_ Kozhikode Thrissur
Mean 66.67 1 100.00 4.1833%

confinuation of

adoption score*

~ * % of maximum possible score
@ Significantly different at p<0.00

From the above discussion, it may be inferred ihat the comparatively higher score

obtained for the following items of adoption of drip irrigation by farmers in

Kozhikode district explain the higher crop-wise adoption .index of farmers
“observed in Kozhikode district, when compared to Thrissur district (Table 7):

a. Number of drip irrigation components installed by the farmers

b. Type of emitters used by the farmers

¢c. Continuation of drip irrigation adoption by the farmers

The comparatively higher adoption index of Kozhikode farmers has also been
analyzed with respect to the proportion of farmers adopting various items considered
for quantification of drip irrigation adoption index such as area of adoption, number
of drip irrigation components installed by the farmers etc. The inference is given

below.

Area under drip irrigation ,
From Table 23,_it can be made out that while about 87% of Kozhikode farmers have

drip irrigation area in the range of 80 to 100% of their cultivated area, the
corresponding figure for Thrissur district is only about _54% farmers.. This is one of
the reasons why Kozhikode farmers possess a comparatively higher drip adoption

index than Thrissur farmers, as observed in Table 6.
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Table 23. Area under drip irrigation

Kozhikode district Thrissur district

Area under drip | Farmers (%) Area- under drip | Farmers (%)

irrigation™ irfigation*

441058 13.3 1325 103

80 to 92 26.7 40-555 23.1
625-75 12.8

100 60.0 80-100 53.8

' 100 | -, 100

*0% of cultivated area

Number of drip irrigation components installed

1t can be inferred from Table 24 that in Thrissur district, 17.9% farmers use five

components in their drip irrigation system, compared to 16.7% farmers in Kozhikode
district. However, in Thrissur, 56.4% farmers use only two components of drip
system, while, in Kozhikode, 63.4% farmers are-using six drip irrigation components.
This is another reason why. Kozhikode farmers have a comparatively higher drip
adoption index than Thrissur farmers (Table &)

Table 24. Number of drip irrigation components installed

Kozhikode district Thrissur district
- | No. of drip irrigation | Farmers (%) |No. of drip irrigation | Farmers (%)
components | components installed
installed _ b
1 ' Nil 1 52
2 | Nil 2 56.4
3 33 3 127
4 13.3 4 2.6
5 16.7 5 17.9
6 63.4 6 5.2
17 3.3 100
| 100 |
20




Type of emitters used

Table 25 gives details of the type of drip irigation emitters used by farmers in the
two districts. Use of emitters connected to micro tubes helps in cutting down the
cost of installation of drip irrigation by avoiding looping of laterals around the plants,
thereby reducing the length of laterals. Hence, a higher score was given for this
type of an emitter combination in this study.

It may be observed from Table 25 that while 86.7% of farmers in Kozhikede district
are using both pressure compensating and micro tube émitters, only 10.3% farmers
in Thrissur district use this. This can be attributed as anather reason for Kozhikode
farmers having a comparatively higher drip adoption index than Thrissur farmers
(Table 6), |

Table 25. Type of emitters used

Kozhikode district Thrissur district
Type of emitter used Farmers Type of emitter used Farmers (%)
(%)
Pressure compensating 3.3 Pressure compensating | 38.5
emitter emitter
Both pressure 86.7 | Both pressure 10.3°
compelnsating emitter ' compensating emitter |
and'Migro tube and Micro tube
Micro tube 10.0 Micro tube 5.1
' 100 Ordinary emitter 333
Micro jet" 12.8
100

One farmer in Thrissur district has fabricated an indigenous type of emitter, which
~ has been termed as "micro sprayer® (Fig.1), and grouped under _t‘l‘ie category of

‘ordinary emitters’ in this study. The details of the emitter are explained below.

One end of a micro tube with 2 mm internal diameter and 3.5 cm length is sealed
using a candle flame. The micro tube is then bent in the middle of its length and a
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slit is inserted here using a blade. The open end of the micro tube is inserted into
the drip irrigation lateral line. Water is applied through the slit as a spray.

According to the farmer, clogging of this emitter is minimal, since water is delivered
as a spray under pressure. The cost also works out to Rs 2.50/- per emitter only.
For coconut, the farmers use six such emitters per plant and four emitters per plant
for arecanut. A drip ifrigation agency called ‘Haritha’ located at Perimpilavu in
Thrissur district procures this emitter from the farmer and supplies‘ it to other
farmers during installation of drip irrigation system. They claim that this type of

emitter is popular among farmers.

The address of the farmer, who has fabricated the “micro sprayer’ emitter is —
Shri. Padmanabhan. K., Karunagath House, Thalassery P.O., Deshamahgalém,
Thrissur District, Kerala (Land phone: 0488-4278531. Mobile: 09656650558).

Sealed end

lit for emitting water

Connectlon to lateral

Fig.1. Micro sprayer emitter
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Availing subsidy for drip irrigation adoption

From Table 26, it is evident that there is no significant difference between the two
districts with regard to the number of farmers availing drip irrigation subsidy from the
Agriculture Department. Hence, this component of drip irrigation adoption does not
contribute to the comparatively higher adoption index of Kozhikode farmers

(Table 6).
Table 26. Farmers availing subsidy for drip irrigation adoption
Kozhikode district Thrissur district
Availing subsidy Farmers (%) r' Availing subsidy Farmers (%)
Yes | 96.5 Yes. J 192.3
I'No _, 35 No 7.7
| | 100 | 100

Period of addption of drip irrigation 7

It may be made out from Table 27 that drip irrigation adopters in Thrissur lag behind
Kozhikode farmers in terms of the number of yeérs of drip irrigation adoption. About
63% of Kozhikdde farmers have a period of adoption ranging from 4 to 13 years,
while 59% of Thrissur farmers have an adoption period of 1 to 3 years. This has
also contributed to a lower adoption score for Thrissur drip irri,g-ation' farmers
(Table 6).

Table, 27. Period of drip irrigation adoption

Kozhikode district Thrissur district
Period of drip irrigation | Farmers (%) | Period of c-ﬁlrip irrigation | Farmers (%)
adoption (years) adoption (years)
<1 34 1-3 - |58.0
-3 26.6 126 18.0
4-6 26.6 7-9 2.6
7-9 6.8 T10-13 1102
10-13 - 30.0 14 -17 286
1417 6.7 18-20° | 5.0
| >0 26
100 | 100
23




Continuation of dnp irrigation ,
Table 28 reveals that while all the farmers in Thrissur district are con'tmunng

adoption of drip irrigation during the period of this study, the figure for Kozhikode is
only about 43% farmers. Hence, this component of drip irrigation adoptlon is not
contributing to the comparatively higher adoption index of Kozhikode farmers

(Tabie 8).

Table 28. Continuation of drip irrigation

Kozhikode district o Thrissur district
Continuing drip .Farmers (%) Continuing drip | Farmers (%)
irrigation irrigation '
Yes 433 Yes 100
No 56.7 ’
| 100

Adoption of fertigation under drip irrigation
None of the farmers in the fwo districts were found to practlce fertigation through drip

irrigation due to the cost involved in installing the fertigation unit.

Direct soil application of fertilizers while pracﬁcing drip irrigation

Fertilizer application along with irrigation will contribute to both yield increase and
better nutrient use efficiency. Hence, even if farmers are not installing a fertigation
unit under drip irrigation due reasons such as cost involved etc., it will be usefui if they
can do conventional spot. application of fertitizers in the soil in split doses while
adoptmg drip trrlgatlon Considering this, the item, namely, direct son application of
fertilizers by farmers while practicing drip irrigation was inciuded for guantification of

drip ado.ptlon index in this study.

However, Table 29 shows that only 3.3% of drip adop'ters are practicing this in
Kozhikode district, while none of the drip irrigation farmers adopt this technique in
Thrissur district. One of the reasons for this is their unawareness on the higher water
and nutrient use efficiency, which can be achieved through such a system of fertilizer

application. Generally, farmers in Kerala apply fertilizers for crops during the rainy
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éeason. The Agriculture Department should orient their extension programmes
towards increasing the adoption of split application of fertilizers along with drip
irrigation among farmers, in addition to emphasizing on water saving property of the -
jrrigation technique. Since this practice will contribute to significant yield increase,
when comparé-d to adoption of drip irrigation alone, it can be expected to be an
important facter for improving adoption of drip irrigation techniqué among farmers, in

the long run.

Table 29. Direct soil application of fertilizers while practicing drip irrigation

Kozhikode district Thrissur district

Continuing drip | Farmers (%) Continuing drip irrigation | Farmers (%)
irrigation

Direct soil application of | 3.3 | Direct soil application of | Nil
fertilizers while _ fertilizers while

practicing drip irrigation practicing drip ifr-igation

. 4.2.2. Influence of socio economic characteristics on drip irrigation adoption index of
farmers
The influence of socioeconomic characteristics such as age, education etc. on drip
irrigation adoption index of farmers was analyzed through “f test. Only the data of
Thrissur farmers showed significant infiluence of some categeries of certain variables
on drip irrigation adoption index, and not for Kozhikede drip irrigation farmers. The
results of significant ‘t’ tests are presented below. |

Regarding age of farmers, significant difference in adoption index was observed
between two categories only, namely, 71 to 80 yeafs and < 70 years (considered as
one group for analysis) in Thrissur district. The mean drip-irrigation adoption index of
the former category of farmers is 64.38, while it is only 54.11 for the laiter age group
(Table 30). Since significant influence of other age categories on adoption has not
been observed, it may be inferred that, by and large, age is not an important factor

influencing drip irrigation adoption in Thrissur district.
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Table 30.7tnﬂuence of age on drip irrigation adoption index of farmers .
(Thrissur District)

Details ‘ Farmers with age of t stat

<70 years 71-80 years

Mean drip irrigation | 54.11 84.38 2.0301°
adoption index* ' '

* 9% of maximum possible adoption index
2 Significantly different at p<0.10

Significant difference in adoption index was observed between the farming
experience categories, namely, 1 to 10 years and 51 to 760‘yea‘rs, 1110 20 and 51 to

60 years, 21 to 30 and 51 to 60 vears, 31 to 40 and 51 to 60 years, and also between .

41 to 50 years and 51 to 60 years in Thrissur district (Table 31, 32, 33, 34 and Table
35 respe_ctiyely). This indicates that farming experience is an important factor
contributing to drip irrigation adoption in Thrissur district. |

It can be made out from the tables cited above that the mean drip irrigation -adoption
index of farmers with experience of 51 to 60 years is very high (78.77), while farmers
under all the other farming experience categories mentioned above have a lower

adoption index, ranging from 49.62 to 59.69 only. The data presented in Table 3 had

shown that 51 to 60 'years farming experience category is one among the two
categories having the maximum proportion (23.3%) of farmers, while the other is 21
to 30 years category(23.3% farmers). '

Hence, the results indicate that farming exberience contributes to adoption of drip
7 irriéation-. The Agriculture Department can undertake demonstration programs on
micro -rrigation techniques like drip irrigation in the plots of experiended and
progressive farmers in different locations in Kerala. The drip irrigation scheme of the
department reporiedly has facilities for such demonstrations, which should be
implemented on a large scale in vérious districts of the state for facilitating awareness
creation, which will help in adoption of such improved ifrigation methods.
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Téblé 31. Influence of farming éxperience on dr‘irp irrigation addption index of farmers

(Thrissur District) -

Details Farmers with experience of t stat

1-10 years

51-60 years

Mean drip irrigation | 49.62
adoption index*

7877 250097

* % of maximum possible adoption index
# Significantly different at p<0.00

Table 32. Influence of farming experience on drip irrigation adoption index of farmers

(Thrissur District)
Details Farmers with experience of t stat
| 11-20 years | 51-60 years
Mean drip irrigation | 51.56 78.77 2.3060a

adoption index*

* % of maximum possible adopfion index

@ Significantly different at p<0.00

Tabie 33. Influence of farming experience on drip irrigation adoptioh index of farmers

adoption index™

(Thrissur District) |
Details Farmers with experie'nce of t stat
21-30 years | 51-60 years
Mean drip irrigation | 56,69 7877 262158

* % of maximum possible adoption index -

2 Significantly different at p<0.10

Tabie 34. Influence of farming experience on drip irrigation adoption index of farmers

(Thrissur District) |
Details _ Farmers with experience of t stat
, | 31-40 years | 51-60 years
Mean drip irrigation | 54.05 78.77 12.3646°

adoption index*

* % of maximum possible adoption index

2 Significantly different at p<0.01
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Table 35. Influence of farming experience on drip irrigation adoption index of farmers
(Thrissur District)

Details E Farmers with experience-of t stat
_ 41-50 years | 51-60 years l
Mean drip irfigation | 56.40 78.77 2.4469°%
adoption index*
* 9% of maximum possible adoption index 2 Significantly different at p<0.01

As far as landholding size is concerned, in Thrissur diStrict'. significant difference in
drip irrigation adoption index was observed only betWeen two categories - 0.2 to
0.5 ha and 1.5 to 2.0 ha (Table 36). Since significant influence of other landholding
categories on drip irrigation adoption has not been observed, landholding size of
farmers cannot be considered as a factor influencing drip irrigation adoption in

Thrissur district.

Table 36. Infiuence of landhoiding size on drip irrigation adoption index of farmers

(Thrissur District)
Details Farmers with landholding size of { stat
0.2-0.5 ha 1.5-2.0 ha
Mean drip irrigation | 53.21 69.31 '2.08596°
a.doptibn index* | | _
* % of maximum possible adoption index & Significantly different at p<0.05

However, in Thrissur district, non-farm income of farmers is found fo be an important
factor influencing drip irrigation adoption by farmers. There exists significant
- difference in adoption index between farmers under various categories of non-farm
income, namely, < 25% and 25 o 50%, < 25% and 50 to 75%, and between 25 to

50% and 50 to 75% (Table 37, 38 and 39 respectively). It can be observed from these

tables that farmers with. < 25% non-farm income have a comparatively lower drip
adoption index (44.72) than 25 to 50% category (53.53) and 50 to 75% category of
non-farm_income (62.52). This means thét farmers getting more income from
océupétions other than agriculture are ecdnomiéall-y better placed to adopt costly

irrigation methods like drip irrigation. This is relevant in a state like Kerala, having an
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unprofitable fai‘ming system for 'many of the farmers. Further, one of the problems

- reported by both farmers and officials in this étudy is that even 90% subsidy provided
[ for drip irrigation by the Government works out to only about 50 to 60 % of the actual
| expenses at the field level, since cost of instailation of drip irrigation system is not

covered under this. This is a drawback of the institutional mechanism related to the
drip irrigation scheme of the Government. Under the above circumstances, it is only
logical that higher income farmers are in a comparatively better position to adopt
[ irrigation systems like drip irrigation than farmers having less income.

| | Table 37. Influence of non-farm income source on drib irrigation adoption index of

farmers (Thrissur District)

Details Farmers with non-farm income of t stat
i | <26% | 2550%
. Mean drip irrigation | 44.72 53.53 2 44691
[ adoption index* ' '

: [ * op of maxim‘um‘possible adoption index

Table 38. Influence of non-farm income source on drip irrigation adoption index of
! farmers (Thrissur District)

[ Details Farmers with non-farm income of t stat
[ | <25% 50-75%
(1 Mean d.rjp irrigation | 44.72 | ' 62.52 2.77644°
N adoption index” - o
]} * % of maximum possible adoption index - 2 Significantly different at p<0.05
E .
L] |
[ Table 39. Influence of non-farm income source on drip irrigation adoption index of
| .- farmers (Thrissur District) .
_ Details _ Farmers with non-farm income of t stat
L S 25-50% 50-75% |
! [Mean drip imgation | 53.53 62.52 1 2.446971°
[ ] adoption index* _
| - % of maximum possible édo_ption index ? Significantly different at p<0.05
[
L] 2




4.2.3. Categorization of drip irrigation adoption index of farmers based on

socio economic characteristics

Drip irrigation adoptron index of farmers was categori;zed'ee High, Medium and Low,.
considering mean adoption index and standard deviation value. Accordingly, majority
of the drip irrigation farmers in both the districts are found to have medium adoption
index (Tabie 40). It can be made out that, under the 71- 80 age group, 87.5% of
farmers in Kozhikode district have medium adoption index, when compared to only
25% farmers in Thrissur district. Similarly, all the farmers under 81-90 years group in
Kozhikode district have medium adoption index, when compared to only 50%

| farmers in Thrissur district. This implies that, in Kozhikode'distriet, 62.5% more
farmers in the age group of 71- 80, and 50% more farmers in the age group of 81-90

years have medium adoption index (which is the prominent adoption index category

of farmers in this study), when compared to Thrissur farmers.

Even though Table 40 shows that in the lower age group categories of less than 70
years, equal or more number of farmers in Thrissur district (0%, 6.7%, 27.5% and
10% respectively for the first four age groups shown in Table 40) have medium
adopt|on index than Kozhikode farmers, this difference in percentage of farmers is
significantly less than the difference observed with respect to 71-80 and 81-90 years
age groups between Kozh;kode and Thrissur farmers (as highlighted in the pre\nous
paragraph). Hence, this trend of the two age groups may be considered as
contributing to higher adoption index of farmers in Kozhikode district, when
compared to Thrissur district (Table 8). However, educatlonal status of farmers is not

. showing such perceptible trend (Table 41).

Table 42 reveals that, in the case of farming experience categories 51-60 years and
61-70 years, in- Kozhikode district, 85. 7% and 100% more farmers respectively have
medium adoption index, when compared to Thrissur farmers. This difference in
percentage between the districts is also srgmﬂcantly higher than the higher
percentage of farmers observed in three out of five lower experience categories in

Thiissur district than Kozhikede district (In Thrissur district- 15% more farmers exist

under 5- 10 years experience group, 4.7% more farmers under 11 .20 years and 50%

more farmers under 31-40 years group). In the 21-30 years experience category

30




also, 8.9% more farmers in Kozhikode have medium adoption index than Thrissur

farmers.

Hence, as in the case of two categories of age, the above mentioned trend for the
two farming experience categories can also be considered as co_ntributing to higher
adoption index of farmers in Kozhikode district, when compared to Thrissur district
(Table 6). '

As far as landholding size is conceme.d, it can 'be seen from Table 43 that under
three out of five categories of landholdings, namely, 0.5 to 1 ha, 1.5 to 2 ha and
> 2 ha, 27.5%, 8.3% and 20% more of drip irrigating farmers respectively have
medium adoption index (the adoption index category under which, majority of
farrhers in this study fall) in Kozhikode district, when ‘éompared to Thrissur district.
This can als¢ be considered as a factor contributing to higher adoption index of
farmers in Kozhikode district, when compared to Thrissur district (Table 6). '

From Table 44, it can be inferred that under all the categories of non-farm income,
more farmers' in Kozhikode district have medium adoption index than Thrissur
farmers. Hence, this can be considered as a major factor contributing to higher
adoption index of farmers observed in Kozhikode district, when qdn‘ipared to Thrissur
district (Table 6). '

Table 40. Age wise categorization of drip irrigation adoption index of farmers

Farmers (%) under different categories of adoption
Age index* ) - L
9%  [High High Medium | Medium | Low _ Low
group | Kozhikode | Thrissur | Kozhikode | Thrissur | Kozhikode | Thrissur
L district district district district district . district
(years) . :
35-40 | Nil Nil 100.0 100.0 - | Nil Nil
41550 | Ni 8.3 60.0 66.7 40.0 250
5180 |12.5 10.0 62.5. 900 250 Nil
61-70. | Nil 10.0 80.0 -1 ©0.0 20.0 Nil
71-80 |12.5 75.0 87.5 25.0 Nil Nil
81-90 . | Nil 50.0 100.0 50,0 Nil Nil

* Categorized based on mean piué. { minus one standard deviation
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Table 41. Education wise categorization of drip irrigation adoption index of farmers

Farmers (%) under different categories of adoption index*

Education |
High High Medium Medium | Low Low
Kozhikode | Thrissur | Kozhikode | Thrissur | Kozhikode | Thrissur
district district | district district district | district
Up to 4th | Nil Nl ' Nil N
std 100.0 100
4th-7th _ Nil | Nil Nil
std Nil 100 100.0
8th - |
SSLC 7.1 5.9 85.8 82.4 7.1 11.7
Pre
Degree/ |
Plus two | Nil 20.0 50.0 80.0 50.0 Nil
Degree 11.1 23.1 66.7 1 69.2 22.2 7.7

* Categorized based on mean plus / minus one standard deviation

Téble 42. Farming experience wise categorization of drip irrigation adoption index of

farmers
Farming Farmers (%) under different categories of adoption index*
| experience | High High Medium - | Medium Tow Low
(years) Kozhikode | Thrissur | Kozhikode | Thrissur | Kozhikode Thrissur o
district district | district . district | district district .
5-10 Nil Ni 75.0 900 | 250 10.0
11-20 33.3 143|667 714 | Ni 143
21-30 Nil 25.0 714 625 | 286 12.5
31-40 33.3 18.7 33.3 83.3 33.3 Nil
41-50 NIl Nil 100 100 Nil Nil
51-60 Nil 100 85.7 Nil 14.3 Nil
61-70 Nil - 100 . Ni .

* Categorized based on mean plus / minus one standard deviation
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Table 43. Landholding wise categorization of drip irrigation adoption index of

farmers
Landholding Farmers (%) under diﬁérent categories of adoption index*
size (ha) High‘ High Medium Medium | Low - | Low
Kozhikode | Thrissur | Kozhikode | Thrissur Kdzhfkode_ Thrissur
‘ district district | district district district district

0.2-0.5 | Nil 5.6 180.0 88.9 20.0 5.6

0.5-1.0 125 30 87.5 60.0 Nl 10.0
11.015 14.3 Nil 57.1 100.0 28.6 Nif

1.5-2.0 Nil 75 33.3 25.0 66.7 Nil

2.0 Nil Nil 100.0 80.0 Nil 20.0

* Categorized based on mean plus / minus one standard deviation

Table 44. Non-farm income wise categbrization of drip irrigation adoption index of

farmers
Share of Farmers (%) under different categories of adopti’on index*
income High High Medium -Mediu.m Low . Low
from Kozhikode | Thrissur | Kozhikode | Thrissur | Kozhikode | Thrissur
non-farm district district | district district | district district
sources | ‘ ‘ |
Nil , Nil 66.7 100.0 333 Nil Nil
5 N Nl 714 - |867 286 333
2550 |250 400 |70  |400 | Ni 20.0
50-75 Nil 10.7 1100.0 85.7 | Nil 3.6
75400 7.7 - 69.2 231 .
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4.2.4. Relationship between drip irrigation adoption item scores and adoption index

To study the relationship between drip irrigation adoption jtem scores and adoption
index, correlation was worked out between the weighted adoption score of the drip

adoption item (expressed as a % of maximum possrble weighted score of the item)
and welghted adoption index (expressed as.a % of the maximum possible we:ghted

adoption index) in the two districts. Since none of the farmers are practicing

fertigation in the two districts, aii of them have the same score for this item of drip
|rrigation adoption. Hence, it was not possible to work out correlation for this item.
Similarly, in Thrissur district, since all the farmers are continuing drip trrlgatlon and
nonie of the farmers are adopting direct soil application of fertilizers while practicing
dri_p irrigation, correlation could not _be worked out for these two items of drip irrigation

edqption also in the case of the farmers of the district.

The réslilts reveal that nurber of drip irrigation components installed, type of emitter
used and -numb'er of years of drip ir-riga'tio'n adoption show high' correlation with
adoption mdex of farmers in Kozhikode and Thrissur districts (Table 45 and Table 46)

mdlcatmg the comparatively higher influence of these items on di‘ip irrigation adoptton ‘

of farmers

Table 45. Correlation between adoption item scores and drip irrigation adoption index

(Kozhikode district)

g rn B o Correiatron (r)
1 ‘Area underdrip : : 103142
2 TNo. ofdrip'irrigation.components | - 10.6912 .
3 Type of emitter _ : - 7 0.6658
4| Subsidy utiization ’ | 0.2292
5 Yeers of drip irrigation adoption _ 0.5043
6 Continuation of drip irrigation 0.0932
; .| Direct soil application of‘ fertilizers while

| practicing drip irrigation 0.0724
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Table 48. Correlation between adoption item scores and drip irfigation adoption

.{ index (Thrissur district)
|
B Sl
5 No. ltem ' Correlation’(r)
: [ 1 Area under drip 0.2131
N 2 No. of drip irrigation components 0.8711
| 3 Type of emitter 0.8739
( 4 Subsidy 0.1968
| x 5 Years of drip irrigation adoption | 0.8360
e
e 4,2.5. Reasons for adopting drip irrigation
L The reasons for adopting drip irrigation system, according to the importance

| assigned to them by the farmers, were collected using the interview schedule. The
1 relative importance of these reasons was ranked using the Garrett Rénking
| | Ted_hnique:(Garfett and Woodworth, 1977), which is used to rank a set_of-facfors as
perceived by the sample respondents, based on certain critefia, In this method, the
order of merit assigned by the respondents to various factors is convérted into scores

N using a formula.

The fan K@Q*ﬁ-ﬁ%ﬁfﬁ@nsfar&.shpwnffin Table 47-for.farmers of 'Iﬁ@_,zhi_kades;andéﬁﬁa-ble-a;ls for
farmers of Thrissur district. it .can be made out from these tables  that the most
| important reason to adopt drip irigation in both the districts is the difficulty of farmers
p to adopt more water consuming traditional irrigation methods due to water scarcity.
[ ] This is one of the main reasons why only about 20 % of cropped area under coconut,
[ | the main -up]and crop of Kerala, and 35% of the cropped area under arecanut is
irrigated in the state (Farm Guide, 2011. Department of Agriculture, Government of
Kei'ala). Table 47 and Table 48 reveal that in both _the- districts, farmers attribute
. higher‘iabo‘ur requirement under traditional irrigation methods as the éecond important

[ ~ reason for adopting drip irrigation. It can also be made out from the tables that high
[ productivity and income from cultivation acted an incentive _to adopt the costly systam
of drip irrigation in the case of both Kozhikode and Thrissur farmers. Good crop yield
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obtainable through drip irrigation has also been a factor motivating farmers in both the
di.stricts"to go in for the irrigation technique (Table 47 and Table 48).

It is interesting to note that in both the districts, subsidy prov'ided by the Agriculture
Departme'nt has not been a prominent factor in the adoption of drip irrigation, since
this has been ranked as the fifth reason only in Kozhikode, whilé it is the sixth réason
for adoption in Thrissur district (Table 47 and "Table 48). During discussions with the
officials of the Agriculture Department and from the two seminars organized under
the project, it has been observed that some problems exist with regard to the subsidy
component under'the drip irrigation scheme of the department. This may be the
reason why subsidy provided for drip installation has not contributed much © drip
irrigation adoptlon in the study areas. This is an mstttutlona[ factor contributing to less

e adoptlon of drip irrigation in Kerala.

Tab‘___l!e;, =:_r_a;sqn‘s for adopting drip irrigation (Kozhikode district) .

8l.-"| Reason | Rank? |
No.
1. | Unable fo adopt traditional surface irrigation methods due to water. 1

| scarcity . '

‘Surface irrigation methods involve more labour, which is costly 12

High productivity and income from cultivation became an incentive 0.

adopt drip irrigation

btasned thfough drip: 1rngatlon

5. ' Subsidy’provided by the Agriculture Depja_rtment 5
6. | Difficulty fo adopt surface’ irmigation methods on sloping land | 16

* Ranked using Garrett Ranking Technique
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Table 48. Reasons for adopting drip irrigation (Thrissur district)

Sl. | Reason - Rank*

No. _ _

1. { Unable to adopt traditional surface irrigation methods due to water | 1
scarcity | _ | _

B Surface irrigation methods invelve more labour, which is costly 2

Drip irrig_ation saves time, when compared to surface irrigation 3

methods

4. | High productivity and income from cultivation became an incentive to | 4

adopt drip irfigation

5 | Good crop yield, which is comparable to yield obtained unde}f surface | 5
irrig_étibn, can be obtained'through drip irrigation | '
Subs:dy provided by the Agriculture Department _ )
Drip irrigation can be managed bythe farmer himself, without |7

depending on labourers

‘['8. | Difficulty to adopt surface irrigation methods on sloping land = 8

* Ranked using Garrett Ranking Technique

4.2.6. Constraints in continuing drip irrigation

Constraints reported by the farmers in continuing adoption of drip irrigation, which
using-Garrett Ranking Technique, -are shown: in. Table 49 -for
or “Thrissur district. Clogging of emitters and laterals is
the second important constraint in Thrissur, while it is the most important

have been- rarked-

ranked. as

- constraint in continuing drip irrigation adoption for Kozhikade drip irrigation farmers.

Clogging is an important universal problem under drip irrigation. To overcome-this,
depending on the quality of water, efficient filtration using sand/gravel filters etc. may-
be necessary. However, as observed in this study, none of the farmeré have instslled
such advanced filtering units. This is be due to the high cost of such filters, which,
many farmers in. Kerala will not be ready fo adopt under the existing non

remunerative nature of farming.

Other constraints reported by farmers (Table 49 and Table 50) include damage to the

drip systém due to falling of coconuts, rodents etc., high cost of drip irrigation
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.oomponents, non availability of components, difficulty to do inter cultivation when drip
system is there in the field, lack of after sales service from drip irrigation firms,
difficulty to fold the pipes during rainy season, lack of sufficient awareness/ technical

assistance from the Agriculture Department etc.

Based on discussions with the Agriculture Departrnent officials _carried put under this
project 'i'n various districts of Kerala, it has been understood that sufficient training
programs are not arranged for farmers and officials on drip iigation. This can be
.considered as an institutional' deficiency in the drip irrigation -scheme of the
department. Hence, both farmers and officials are not properly aware of various

aspects of the irrigation technique, which is an important drawback rn 1mprovmg its
adoption in the state. This is the situation, even when, provision emsts_under the drip |

.irri-gation scheme of the Government for capacity building through training/seminars.
‘Since many of the officials are also not made aware about the technical aspects of
drip irrigation system ‘through training, they are notin a posmon to impart the required

assistance to farmers on aspects such as design, operatton and maintenance of the |
system. This is a limitation for farmers adopting an improved technique like drip 7

irrigation.

Difficulty to fold the pipes during rainy season reported by farmers is an important
issue in. Kerala where, unlike many parts of the country, about six months of rainy
season exists. During this prolonged non- rrrrgatron period, drip wrrgatron pipes,

labourers, who do weeding, may accidentally cause damage to them. This prob!em
may be overcome to a great extent by using buried plpe system tn drlp lrrrgatron

-which, however is costlier than the surface system Th|s can also offset the followrng .
rproblems which have been reported _by the farmers, namely, damage to the drip

system due to falling of coconut/rodents, and difficulty to do inter cultivation when
drip system is there in the field. H_owever, under the existing situation, where, fa.rrners
already incur considerable expenditure even after getting subsidy for drip installation,
‘thiis does not appear to be a feasible proposition in Kerala for many farmers.
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As already mentioned, the foliowing constraints in continuing drip irrigation have also |

1 been reported by farmers, namely, non availability of drip irrigation components in the
_ . market and tack of after sales service from drip irrigation firms (Table 49). Since the
| o level of adoption of drip irrigation in Kerala is not up to the expected level, firms

dealing wi_th irrigation systems wouid normally concentrate more on irrigation systems
like sprinklers, which have a comparatively beiter market than drip irrigation. This

I ~ problem can be addressed only if the imrigation equipment firms are able to achieve
I " anincrease in their market base for drip irrigation system. This requires efforts on the
L part of the Agriculture Department to work out su:’gable strategies for increasing

N adoption of -fh'e irrigation technidue among farmers in the state.

Table 49. Constraints in continuing drip irrigation (Kozhikode district)

B e
I No.

Constraint

Rank*

| Clogging of emitters and iaterals o

Non avazlablhty cf dnp |rr|gataon components in the market

| Lack of after sales service from drlp lrngatlon firms

leﬁculty to fold pxpes dunng rainy season

Damage to pipes due to fallmg coc:onuts rodents etc.

High cost for replacement of drip irfigation components

=~ | O B DN

N o o By WM

Lack of sufficient awareness programs/technical assistance

from the Agrlculture Department
' - to- St pressure in the pipeslematters for |

gettlng the requlred discharge .

o RanKed using Garrett Ranklng Technique
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Table 50. Constraints in continuing drip irmigation (Thrissur district)

Sl. | Constraint - Rank*
No. : ‘
1. Damage to pipes due to falling coconuts, rodents etc.

Clogging of emitters and iaterals

me-;

2

3. | High cost for replacement of drip irrigation components

4 lefculty to do inter cultivation when dnp irrigation system
| exists

5. |Lack of sufficient awareness programs/technical assistance |5

from the Agriculture Department

6. | Difficulty to fold pipes during rainy season | - 3]

* Ranked using Garrett Ranking Technique

4.2.7. Relationship between reasons and adoption of drip irrigation

The first and second ranked reasons for addpt-ion of drip irrigation through Garrett
ranking technlque namely, water scarcity and more labour requirement for surface

irrigation methods (Table 47 and Table 48) were considered for analyzing thelr- :

influerice on drip irrigation adoption index, and on various items of adoption irdex of
farmers through ' test. Water scarcity was mentioned as the reason for adoption of
drip irrigation by about 61% of farmers in Kozhikode and about 89% of farmérs in
Thrissur district. More labour req_Uiremeﬁt for surface irrigation methods was"’re"ported

“Thirissur district.

Signifi cant t' values were obtained m the case of drip irngatlng farmers of Thrlssur‘

district only The results are presented in Table 51, 52 and Table 53.

There is signiﬁcant' difference in adoption index of farmers mentioning the two .

reasons in Thrissur district (Table 51). The mean adoption index of farmers
mentio,ning water scarcity as the reason for drip adoption is 61.78, while it is only
50.82 for farmers citing more labour requirement for surface irrigation methods as the

reason. This implies. that In Thrissur district, farmers facing water scarcity are more

innovative with _respect to adoption of drip irrigation.
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Similarly, the two reasons were found to influence the following items of drip adoption
namely, number of components used in the drip system and years of drip adoption by
the farmers. It is evident from Table 52 that there is'significant difference in drip
components score among farmers mentiohing the two reasons. The mean drip
components score is only 32.4r in the case of farmers mentioning more labour
requirement for surface irrigation met.hods, while it is 51.1 for farmers mentioning
water scarcity as the reason for drip adoption (Table 52). This means that farmers in
Thrissur district, who are concerned about more fabour charges required for adeption

of irrigation, are also conservative from an economic point of view with regard to the

number of components installed in drip irrigation system.

in the case of farmers citing more labour requirement for surface irrigation methods
as the reason for drip irrigation adoption, the average score for years of drip irmigation

- adoption is eonly 26.67, while the score is aimost double (51.31) in the case of

farmers citing water scarcity' as the reason for adoption (Table 63). This indicates that
farmers, who _ha\}e been facing water scarcity, have adopted drip irrigation earlier
than those who have adopted drip .irrigation on account of more labour requirement
for adopting surface ifrigation methods. The statistical significance of the two reasons
on the score of farmers for years of drip irrig‘ation adoption is also evident from Table
53. )

Table 51. Influence of reasons for adoption of drip.irrigation on adoption index of

- ~farmers (Thrissur district)

Details L " Reasons for adopting drip irmigation _ t stat

Water scarcity More labour requirement
| under surface irrigation
" | methods

| adoption index* of

Mean drip irrigation | 61.78 50.82 | 2.8974°

farmers mentioning
the reason

~ *% of maximum possible adoption adoption index

@ Significantly different at p<0.01
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Table 52. Influence of reasons for adoption of drip irrigation on drip. components
score of farmers (Thrissur district) |

Details Reasons for adopting drip irrigation f stat

Water scarcity | More labour requirement
| under surface irrigation
methods

Mean drip components | 51.13 32.38 : -2.8831°
score* of farmers
mentioning the reason

* % of maximum possible score
& Significantly different at p<0.01

Table 53. infiuence of reasons for adoption of drip irrigation on years of adoption
score of farmers (Thrissur district) '

| Details - Reasons for adopting drip irrigation t stat

o ‘Water scarcity | More'labsur requirement
under surface irrigation
methods

Mean years of : 51.31 26.67 ' 12.9543%
adoption score® of B e
farmers mentioning the
reason’

*% of maximum possible score
& Significantly different at p<0.01

43Pereeptmnson drip irrigation among farmers practicing surface irrigation
- methodls . - . :

Data was collected using an interview schedule (Annexure 1) from 50 randomly

~ selected farmers in both Kozhikode ar_ld' Thrissur districts, who are practicing

traditional surface irrigation methods for their upland crops. The socio economic

characteristics of these farmers in the two districts are furnished in Table 54 to Table

58.
It can be made out from Table 54 that majority of the farmers practicing surface
irrigation are within the age of 40 to 60 years in both the districts. However, uniike

Thrissur district, in Kozhikode, there are farmers in the lower age group of 28 to 40 |
years aiso. With regard to drip irrigating farmers, 56.4% in Thrissur district and 43.4% -

42




farmers in Kozhikode district were found to be in the age group of 40 to 60 years |

(Table 1).

Table 54. Age of farmers practicing surface irrigation

Kozhikode district ' Thrigsur district
Age group (years) | Farmers (%) Age group (years) | Farmers (%)
28 -40 1.4 40 - 50 317
40 - 50 28.6 50-60 317
50-60 257 60 - 70 22,0
60 - 70 25.7 70-80 12.2
70-84 8.6 80 - 86 2.4
100 100

Table 55 shows the educational status of the farmers practicing surface irrigation.

Similar to drip irrigating farmers, in both the districts, majority of the surface irrigation
farmers have education beMeen 8" standard and 10" standard (SSLC). However,
farmers having Degree qua!iﬁcation is only 14.3% in Kozhikode and 17.1% in
Thrissur (Table 55), while about 30% of drip irigating farmers in both the districts
was found to have completed their Degree course (Table 2).

Table 55. Education of farmers practicing surface irrigation

Kozhikode district - Thrissur district
Ee on _  |Earmers (%) Education | Farmers (%)
5™t 7 v 143 4 stg 4.9
8" std to SSLC 51.5 51 1o 71" std 17.1
Pre-Degree 1.3 8™ std to SSLC 43.9
Degree 14.3 Pre-Degree 14.6
B 5.7 Degree 17.1
.Nil 59 PG 24

o0 100

Data in Table 56 shows that the maximum proportion of farmers practicing surface
irrigation in Kozhikode district (42.9%) are in the 8 fo 30 years experience category,
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while the maxirh_um proportion of farmers (46.4%) in Thrissur district have experience

of 21 to 40 years.

Unlike drip irrigating farmers, where, in the case of Thrissur district, the number was
found to decrease with an increase in their farm'mg_ experience (Table 3), no
perceptible trend can be established with regard to the experience of surface

“irrigators from the data shown in Table 586.

Table 56. Farming experience of farmers practicing surface irrigation

Kozhikode district | Thrissur di_stﬁct
Farming | Farmers (%) Farming - Farmers (%)
experience (years) | experience (years
8-20 200 1-10 170
21-30 22.9 ‘ 11-20 9.8
[31-40 171 21-30 | 22.0
41807 - 229 ‘ — [31-40 24.4
15163 17.14 _ 41-50 _ 146
100 " 151-80 0.8
| 61-70 | 2.4
100

In Thrissur district, majority of the surface irrigati-on farmers (65.9%) have Iandhold—ing .
size of 0.2 to 0.5 ha, while, in Kozhikode majority (31.4%) fall in the landholding
range of 0.5 to 1 ha. (Table 57). A similar trend was observed in the case of drip
; 02 to 0.5 ha . only, wh .,
Kozhikode, majority (26.7%) were having landholding of 0.5 to 1.0 ha (Table 4) .

Table 57. Landholding size of férmers préct’rcing surface irrigation

- | Kozhikode district : Thrissur district

Landholding (ha) Farmers (%) Lan_dho!ding (ﬁa) Farmers (%)
0205 | 286 0205 _ 65.9
0.5-1.0 31.4 ‘ 0.5-1.0 19.5
1.0-1.5 28.6 1.0-1.5 9.8
1.5-2.0 ' 57 1.5-2.0 2.4
>2 | B7 =2 2.4
100 : 100
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Table 58 shows the non-farm income of farmers practicing surface irrigation for their
crops. It may be observed that in Kozhikode district, 54.3% farmers earn non-farm
income of 75 to 100%. Similarly, majority of the surface irrigators (68.5%) in Thrissur
district are also earning non-farm income in the rénge of 75 to 100%.

In the case of drip irrigating farmérs also, maximum number of thefn in both the

districts were found to earn non-farm income in the range of 75 to 100% (Table 5). -
Unlike drip irrigation, where the labour involvement for irrigation is comparatively less,

traditional surface irrigation methods like basin, furrow etc. incur much labour

expenses, especially because farmers in Kerala generally practice these methods

frequently using considerable quantity of water for crops like coconut, arecanut,

banana etc. As aiready mentioned, labour is very costly in Kerala. The problem of

cost is further aggravated in the state due to un-availability of agricultural labourers.

Under the abOve__pircumstalnces, for incurring cultivation expenses, farmers may have
to earn income from sources other than agriculture, since it is not remunerative for

~ most of the crops in Kerala. From this perspective, the trend of non-farm income

generation by surface irrigating farmers observed in this study appears to be Iogicél.

Table 58. Non-farm income source of farmers practicing surface irrigation

Kozhikode district | Thrissur district

Share of income from - | Farmers (%) Share of ingome: from | Farmers -(%)

non-farm sources (%) " | non=farm sources (%)

<25 11.4 | 1<25 |73

25-50° 14,3 25-50 ‘ 4.9
160-75 I 20.0_ : | B0-75 29.3

75100 1543 75-100 58.5

100 ' '

| Crops frrigatéd and irrigation method adopted under surface irrigation

Table 59 shows that more than 90% of the farmers, who are adopting surface
irrigation, ir‘rigate coconut crop in the two districts. Similarly, in both the districts, more

- than 90% of the farmers are adopting bas:n irrigation method for coconut (Table 60),

the main crop grown in uplands in Kerala Thls is a welcome trend since irrigation in
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basins taken around widely spaced' coconut palms is the recommended practice by
the Agriculfure D_epartment. This method ensures water availability to the effective
root zone, thus avoiding wasteful water application. It can be made out from the data
presented in Table 59 and Table 60 that arecanut farmers in Thrissur district adopt
furrow _irriga'tion, which s the recommended method for a closely spaced crop like
arecanut. However, in Kozhikode district, all the farmers are adopting basin irrigation,
indicating that arecanut farmers in the district are not adopting furrow |rrlgat|on the
recommended method for the crop.

L

Table 59. Crops irrigated through surface irrigation

Kozhikode district : ' | Thrissur district
Crop [ Farmers (%) TCrop | Farmers (%)
Coconut - 971 . Coconut - 92.6
Arecanut _ 2.9 Arecanut 50
1100 : Nutmeg 2.4
: : 1 00
‘Table_ 60. Irrigation methods adopted under surface irrigation
Kozhikode district — Thrissur district
-+ | Irrigation method -~ | Farmers (%) irrigation method Farmers (%)
Basin 100 Flooding , 2.4
Furrow 50
Basin ' 92.6 ‘
0

Reasons for not irri'gating‘the entire cultivated area through sun‘abe frrigation

In Kozhikode district, only 40% of farmers practicing surface. irrigation are irrigating
their entire cultivated area, while the figure for Thrissur district is 87.8%. The reasons
for not able to irrigate the full area were elicited from the farmers, which is presented
in Table 61. |

in both the districts, about 40 to 48% farmers report water scarcity as the reason
(Table 61). The experience 6f the investigators of this project in the field of irrigation
management has revealed that rﬁany farmers in Kerala apply excess quantity of water
than the crop water requirement through surface irrigation methods. One of the
reasons for this is their unawareness on the quantity to be applied and the frequericy
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i of irrigation to be adopted. This is because the Agricuiture Department is not able to
provide them sufficient information through training programmes, which is evident
from the responses obtained during discussions with farmers/officials. Further,

farmers themselves do not show much Interest to be aware of these aspects.

Two things, which need attention, should be considered in the above context. One is
that the Agriculture Department should formulate suitable extension strategies for
technology transfer on scientific irrigation management to farmers including
demonstration cum trial on irrigation scheduling in farmers' fields, in association with
research organizations. Similaily, the department should promote adoption of water
saving micro irrigation methods like drip irrigation, which requires application of daily

-crop water requirement only.

" Table 61. Reasons for not irrigating the entire cultivated area through surface
irrigation methods ' '

Kozhikode d.isjrict Thriséur-district

Reason Farmers (%) Reason “Farmers (%)
Water scarcity 476 Water scarcity - 1400

No need of 38.0 Due to diseases, coconut - | 40.0

and arecanut cultivation is
not profitable. Hence, not
irrigating these crops.

| irrigation for rubber

No need of | 48 No need of irrigation for 20.0
irrigation for ‘rubber
tapioca

- 100

crops other than
banana and
coconut

100

Awareness on drip irrigation among farmers practicing sutface lrrigation

Table 62 reveals that about 83% of farmers practicing traditional surface irrigation- in
Kozhikode district are aware of drip irrigation. However, 74% farmers are not
interested in adopting the system (Table 63). The reasons include high cost of the
system, unawareness on technical aspects of the irrigation method, losing interest

since some farmers discontinued their drip ifrigation, availability of adequate water,
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and diﬁicﬁ!ty to carry out inter 6u|tivation when drip system exists in the field _

(Table 84).

Similarly, about 73% of farmers practicing traditiohal surface irrigation in Thrissur
district are not interested in adopting drip irrigation, even though about 80% of the
farmers reported awareness on this irrigation technique. This is an important factor to
be taken note of. Considering the fact that water scarcity is an important deterrent for
farmers in continuing water consuming surface irtigation methods, the alternative for
achieving higher crop productivity is through adoption of micro irrigation methods like
drip ;irrigation. However, from the results presented above, it is clear that awareness

on the technigue -alone ‘will not help much in promoting adoption of its adoption.

Considering the reasons for not interested in adopting drip irrigation reported by
Thrissur farmers (Table 65), it is evident that there are other constraints in adoption
such as the hlgh cost of drip system, difficulty in gettlng subs:dy/ioan for drip

lnstaiiatlon etc. Hence, mstltutionai measures such as trmely and adequate level of
government subsidy for dl'lp irrlgatlon' adoption (which.includes cost’ of installation

drip smgatlon system and cost of pump set with low horse power, which can cater to

the small l\andholdm.gs generally prevalent in Kerala), -adequate techmcal;

backup/after sales service and trainirig. {o farmers on drip installation/maintenance
should be ensured to motivate more farmers in Kerala to adopt this water saving

' lrrlga’uon technique.

From the data presented in Table 64 and 65, it is clear that htgh cost of drlp lrnga‘hon” _

he f0urth reason for not showmg interést in- adoptmg

drip lrrlga‘tlon by Thnssur farmers, while it is ranked as:the most important reasi.

: Kozhlkode farmers. It was observed that about 87.8% of farmers practicing: surface
|rr|gat|on in Thrissur district are having non-farm income in the range of 50 to 100 ,
while in Kozhikode, only 74.3% of the farmers have non- farm income in this range

(Table 58). This may be the reason why Thrissur farmers do not attribute the high

cost of drip irrigation system as an important factor contributing to lack of interest in

the imgation technique.
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Table 62. Awareness on drip imigation among farmers practicing surface irrigation

Awareness on drip Farmers (%)
irrigation .| Kozhikode district Thrissur district
Yes 82.6 80.5
No 17.2 195
-+ 100 100

Table 83. Interest of farmers précticing surface irrigation to adopt drip'irrigation

Awareness on drip i ‘ Farmers (%)
irrigation Kozhikode district Thrissur district
Yes 257 268
No 743 73.2
| 100 7100 -

Table 64. Reasons for not interested in adopting drip irrigation by farmers practicing
surface irrigation (Kozhikode district) |

T Unawareness on technical aspects of drip irrigation

Reason Rank*
High cost of drip irrigation system 1
2

e fﬁrmersdlscontmued drip irrigation in their: 3

landholdings

¥

Adequate water avaialabilty

Difficulty to carry out intercultivatio'n when drip system exists in the field

*Ranked using Garrett Ranking Technigue
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Tabhle 65. Reasons for not interested in adopting drip‘ir'rigation by farmers practicing

surface irrigation (Thrissur district)

Reéson : - _ ' Rank*

Unawareness on technical aspects of drip irrigation 1

Difficulty in getting subsidy/loan for drip irrigation

Adequate water avaialabilty

High cost of drip irrigation system

o & ol

Difficulty to carry out mtercult]vatlon when drip system exists in the field

- officials: were P

*Ranked using Garrett Ranking Technique

4.4, Perceptions of Agriculture Departmeh_t officials on drip irrigation

Under this prbject, focused group discussions were held with the officials of the

Agricﬁulture Department in different districts of Kerala on various aspects of drip
irrigation. One day seminar on drip iftigétion was also organized at Kozhikode during

December-2011 and at Thrissur during January 2012, Photographs of the seminars
and group discussions are shown in Plate 1 to Plate 7.

“In Kozhikode, 80 farmers and 30 officials of the Agriculture Department from the
district participated in the séminar, while in Thrissur, 30 farmers and 35 officials from

the district participated. In both the districts, participating farmers included both drip

irrigation adopters and those who irrigate through surface irrigation methods. The

paI AgnculturaI officer 6 the district,* Deplity Direttors; Assistant
Directors and Agncultural officers. Presentation of various topics by experts was

followed by discussions among farmers, officials and experts in the seminars.

The responses obtained from the group discussions and seminars are presented

below.

On the whole, officials mentigned the following main Strategies, which were adopted 7

for identifying/motivating farmers to adopt drip irrigatioh: _
1. Invited application from interested farmers,

2. Training programs were conducted at Biock / Grama Panchayath levet
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3. Awareness on drip irrigation scheme was given through the Grama sabha and

through news papers
4. Progressive farmers were identified and drip irrigation was promoted

HoweVer, in most of the districts, the officials reported that drip irrigation adoption is
not satisfactory, even though good adoption was reported in Palakkad district during
2010-2011, when subsidy was increased to 90%. Palakkad faces comparatively
more water availability problem during summer than other districts. Hence, this trend
of better adoption of water saving drip irrigation technique under higher levels of

subsidy is logical.

The reasons of adop’uon of drip irrigation, constraints in adoption, and constra:nts in
continuation.of drip |rrigatton by farmers, which have been reported by the officials in
common from vanous districts, are glven in Table 66 to Table 68. The districts

reporting them are- also shown in these tables:

It can be made out from Table 66 that water scarcity, iabour/water saving feature of
drip irrigation, possibility of yield increase through adoption of dnp trngatton and
90 % subsidy presently prowded by the Agriculture Department are the factors
reported by officials from different districts, which are contributing to adoption of drip

_irrigation among fa_rmere in Kerala. From this, it can be inferred that the acceptability

of drip irrigation to farmers is not due to water scarcity and water saving alone, but
also because of higher crop yield, which they perceive from adopting the irrigation
echnigue: “This ié“‘aﬁ"i’?tmportant ‘aspect “fo" be" con31dered by the - Agriculture
Department in promoting drip irrigation. The extension orientation of the Department
should concentrate on higher yield and income, which can be obtained through
adoptlon of drip irrigation for crops, in addition to water saving. Avaflable data on
|mprovement in crop vield under.drip irrigation should be provided to farmers by the'
Department through sufficient number of training programs/workshops 1t may be
noted that fack of awareness among farmers on dnp irrigation technlque has been
cited by the Department officials as a constraint in its adoption. Slmtlar]y, Iack of
technical knowhow for Agricultural officers on the design and maintenance of drip
imigation is another reported constraint (Table 67). This highlights the requir'e'ment of
more extension programs such as training/workehops, dem‘onstration programs'etc.

for both farmers and officials on various aspects of the irrigation technigue. improved
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knowledge on the part of farmers and proper te-chni(_:al back up from the Agricuitufe
Department officials will contribute to improvement in adoption of the_ irrigation

technique.

Tablé 66.Reasaons for adoption of drip irrigation reported by Agriculture Départment

officials
Sl. |Reason Reported by officials from
No. : :
11 Water scarcity | Palakkad, Kozhikede and Kannur
- | districts
2 Labour saving technique | Palakkad, Kannur and Kasaragod
| ' districts -

3 ‘Water saving technique Kannur and Kasaragod diStl’lC‘tS

4 | Possibility of increase inyield - | Kannur and Kasaragod districts.
_through adoption of drip irrigation

5 |'Subsidy of 90% presently provided | Thiruvananthapuram, Kollam and
to farmers .Kasara&d districts

The major constraints regarding adoption -of drip irrigation reportéd by officials
* are shown in Table 67, and explanation related to these constraints is given below.

1. Lack of sufficient awareness among farmers:

~ More number of training prégramsfwoi'kshops/demonstration plots.on drip irrigation

1s necessary o overcome thlS problem

pro\nded to farmers, they have to incur- consﬁerable‘ expenditure:

it has been a!ready mentloned in this report that one of the prob!ems in the dnp

irrigation scheme is that the 90% subsidy provided for drip’ imgauon by the'

Government works out to only about 50 to 60 % of the actual expenses at the fi eid
level, since cost of instaliation of drip irrigation system is not covered under this.
- As far as majorlty of the states in India are concerned, most of the farmerg have

big landholdmgs and adopt remunerative cropping patterns. For them installation

cost for drip irrigation will not become a major constraint in its adoption But the
situation is different in Kerala. Except for farmers Gultlvatlng cash crops !Ike rubber

fea, coffee, cardamom etc., farming is not profi itable for majority of the farmers in .
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the state on account of factors such as small sized landholding, high input/labour
costs, lack of remunerative market price for the produce etc. This has aiso been
substantiated by experts working in this field. Under such conditions, we cannot
expect farmers in Kerala to be willing to spend on instaliation cost of drip irrigation.
Hengw, a situation specific modification in the subsidy norms for drip irrigation will
go a In;ng way in improving its adoption. This is an important institutional change
required in the policy related to the subsidy scheme of drip irrigation.

. Lack of sufficient number of authorized dealers of drip irrigation:

From discussion with the drip irrigati'_on agencies, it has been understood that this .

is rﬁéinl-y because of the low market reach of drip irrigation. They were of the
oplnlon that significantly more number of farmers adopts sprinkler than drip
irrigation. The solution to this is to have schemes/programs by the Government to
improve drlp irrigation adoption. '

. Delay in gefti-ng administrative sanction for drip irrigation subsidy scheme, resulting
in lagk. of sufficient time to identify drip adopters: '

This is the usual administrative delay observed in some of the Government
programs. Hence, streamlining the subsidy scheme for making available the
required money in time for Krishi Bhavans can help to improve drip irrigation

'adoption.

. Lack‘fbf technical knowhow for Agricultural officers on the design and maintenance

of drip irrigation:

Once again, this highlights the requirement of training/workshops for the officials
also. This is especially important for an improved irrigation technique like drip,
where, technical aspects related to components, desigr/maintenance efc. are

invo@i{‘?d, unlike traditional surface irigation methods.

. Nonpayment of subsidy for drip irrigation system installed on leased land:

This is an importé-nt constraint nowadays, when more and more farmers in Kerala
have started cultivation on leased lands and marketihg of crops like banana and
vegetables on group basis, especially in districts like Pa'lakkad and Thrissur.
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7. Ineligibility of farmers for subsidy for drip irrigation system installed by un-

authorized drip imrigation agencies:

Under the farming system with low returns existing for many of the farmers in
Kerala, it will be a motlvatmg factor if subsidy is granted by the Agriculture

Department for adopting drip irrigation using comparatively low cost drip irrigation

components available in the market, provided a mechanism is instituted.to ensure
certain minifium standards for the components. This will help to improve drip
irrigation adoption in Kerala. For example, farmers are interested in purchasing
- drip components at cheaper rates from Coimbatore district neighbouring Kerala.
Such a facility will also be a solution to the high cost of drip irrigation components
cost varlatlon between drip irrigation dealers, and less number of authorized
dealers |n Kerala which have been reported by the officials as constraints m

adoptlon of dnp |rrrgat:on (Table B7).-

. 90%‘=ubs1dy provided to farmers works out to less than 90% of the present cost of

the system, since the calculation is based on earlier cost estimates:

Periodic revision of cost estimates is necessary under the dnp 1rrsgatron subs:dy

program. This is very important for a state like Kerala, where the nature of farmmg

does not project a favourab[e picture for many farmers
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Table 67. Constraints in adoption of drip irrigation reported by Agriculture Department

ty;ficers that farmers with only large holdings/ high
inczome can adopt drip irrigation. :

‘bfficials
[ Sl. Constraint Reported by officials from

No. ‘

1 Lack of sufficlent awareness among farmers Thiruvananthapuram and
Koilam, Thrissur, Palkkad
and Malppuram districts

2 Lack of sufficient number of authorized dealers of drip Thiruvananthapuram,

irrigation Kollam, Palakkad,
Malppuram, Kozhikode
: . - and Kannur districts

3 INo subsidy is paid for drip irrigation system installedon | Palakkad, Kasaragod,

lezsed land. and Thrissur districts

4 Subsidy is not paid for drip irrigation system, whichis Palakkad, Kollam and

not installed by authorized drip irrigation agencies Kasaragod districts

5 -Since instaltation cost of drip system is not included in" - | Thiruvahanthapuram,

the subsidy provided to farmers, farmers have to incur Kellam,
considerable -expenditure . Palakkad, Thrissur,
CoE e Malappuram, Kozhikode,
| Kannur.and Kasaragod
3 districts
6 Cost of pump set and tank is not included in the subsidy ; Kollam,Malappuram and
. { provided to farmers ' Kasaragod districts
7 | Variation in cost of components between agencies ‘Malappuram, Kasaragod
- ' districts .
B Farmers get subsidy only after paying the instaliation Kollam and Kasaragod -
: cost : ' ~ districts
9 Even though 80% subsidy exists now, this works out fc | Palakkad, Malappuram
only about 60%, since the calculation is based on earlier | and-Thrissur districts -
Rl imates, ;

10 | / 'decreases when area increases. Palakkad, Malappuram

| and Thrissur districts

11 Delay in getting administrative sanction for drip irrigation | Thiruvananthapuram,

- | subsidy scheme. This also results in lack of sufficient Kollam , Palakkad,
time to identify drip irrigation adopters | Malppuram, Kozhikode
_ , | and Kannur districts
12 ‘High cost of drip irrigation compoenents supplied by the | Thiruvananthapuram
drip irrigation agencies. Cheaper components are and Palakkad districts
available in the market ' '
13 Lack of technical knowhow for Agricultura!l officers on Thiruvananthapuram,
the design and maintenance of drip irrigation Kollam, Thrissur, Kannur
. and Kasaragod districts:
14 Lack of need analysis among farmers on drip irrigation Thiruvananthapuram and
' I ' Kollam districts
15 = | There is a wrong notion among some farmers and Palakkad and Kasaragod

districts
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Table 68 gives the constraints in continuation of drip irrigation reported by the
o Agricuitdre Department officials. They include lack of sufficient after sales service
from drfp irrigation agencies, clogging of emitters, damage to pipes due to falling of
coconut, rodent attack etc., and the difficulty of farmers to remove drip" irrigation
system from the field during each rainy season, which extends for about & months in

Kerala.

Table 68;Constramts in contlnumg drip irrigation reported by Agncuiture Department

oﬁlmals
; Sl Constraint Reported by officials from
| No. ,
| 1 Lack of sufficient after sales service from Kollam, Malappuram,
- | drip:irrigation agencies - Kozhikode- and Kannur districts
l 2 Clogging of emitters | Thiruvananthapuram, Kollam,
| _ | Kozhikede ,Kannur and
: L . ' Kasaragod districis
! , 3 Damage to pipes due to falling of coconut, | Thiruvananthapuram and
1 . !rodent attack etc. Kannur districts
4 Farmers have to remove drip irrigation Thiruvananthapuram, Kollam,-
system from the field during each rainy Kannur and Kasaragod districts
season
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Plate 1. Release of the Drip Irrigation Manual by Prof. (Dr) M. Abdul Salam, Vice Chancellor,
Calicut University at the seminar on Drip irrigation organized at Kozhikode

Plate 2. Seminar on Drip Irrigation organized at Kozhikode
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Plate 3. Seminar on Drip Irrigation organized at Thrissur

Plate 4. Focused group discussion with officials of Agriculture Department in Thiruvananthapuram
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Plate 6. Focused group discussion with officials of Agriculture Department in alakkad

59



I & =

Plate 7. Focused group discussion with officials of Agriculture Department in Kasaragod
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In order to analyze the adoption trend of drip irrigation in Kerala, letiers were sent by
the Couordinator of this project to the Principa! Agriculfural officers of all the districts in
the Stéfe, followed by reminders, requesting details of number of drip irr igation
adopters during the past five year period. The information provided by the Principal
Agricultural officers of the districts, who have responded, is given in Table 69.

It can be made out from Table 89 that, except for Palakkad district, where 363

farmers have adopted drip imrigation during 2010-11, in all the other reporting

districts, ‘adop'tion level is low. During group discussion with Agriculture Department
officials of Palakkad district under this project, it was poinfed out that since 90%
subsidy is being provided from 2010-11 onwards, farmers have formed groups and
started taking land on lease for cuitivating crbps like vegetablés and banana, and
they have also adopted drip irrigation for these crops utilizing the subsidy provided.

Thess' Tarmers reportedly have a marketing system, which ensures hlgher price for

the prodl ioe,

The Agriculture Department can promote such type of group approaches for crops
like vegetables, banana etc. in the command areas of irrigation projecis in Kerala
during the-«s.eeond or:third crop seasons (when irrigation water is;rg[eased_.under'
irrigation projects:in -the state) .and provide. subsidy for promoting drip irrigation

- adoption to these farmers. Even though most of the irrigation projects in Kerala have

been d‘é_sig : N __du'e to its non pro‘ﬁtability, farm

comparatlvely hlgher returns.-Hence, a scheme for pmmot}ng dnp 1rrlgat|on through
subsidy to these farmers on.a group basis can be expected to yield better results
than individual farmer-level orientation alone, like what is.being presently done by the
Departﬁ‘?mt under their drip-irrigation scheme. This will ultimaté[y help in inculcating a
éense of collective farming among the farmers, which will be necessary under the
programme of'irrigation mahagement transfer to farmers being implemented‘ by thé

Government for command area development through Participatory Irrigation

Managenﬁént (PIM). it may be noted that group farming, which was introduced
earlier, was not very successful in Kerala pnmanly on account of the non-
remunerative nature of rice farming in the state.
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Table 69. Number of farmers adopting drip irrigation reported by the Agriculture.

Depértment from various districts in Kéraia

District Year of reporting | No. of drip irrigation adobters

Thiruvananthapuram 2008-07 | 7
2008-08 39

_ [ 2010-11 26

|Alappuzha 2010-11 29
Kottayam 2009-10 8

C _ 2010-2011 74

Palakkad 2010-11 | 363
Malappliam | 2006-07 70
200708 |34

2008-09 49

2008-10 | 38

2010-11 |42

Along with the ‘data on number of farmers. adopting drip irrigétion' in Malappuram

district, the Principal Agricultural officer of the district had also sent the details

. regarding the target of drip irrigation adoption and actual 'achiev_ement (in hectares)
. during 200708 in diﬁer‘ent districts-of Kerala: This: was: shown.in. a: sep‘a'rate shéetas
- Micf‘o irngeitlan Progress Report 2007- 08. The detalls are glven in Table 70. It can
be anferrwd from the table that in 13 out of 14 districts | in Kerala the achievement of
drip lmgation adoption in relation to the target is in the range of 0.08 to 3.12% only
“during 2007~ 08. On]y Idukki distnct shows 97.8% target achievement. Consndering

the state as a whole Table 70 reveals that only 8. 71% of the target in drip lrrlgatlon _

adoptlon has been achieved during 2007- 08.

From thé above discussion, it can be summarized that, considering the number of
farmers cultlvatmg upland crops such as coconut arecanut, banana etc., which have
potentlal for adoption of drip lrngatlon the extent of adoption in majorrty of the
districts in Kerale is not satisfactory, even wher subsidy is being offered to farmers
for drip irrigation adoption. In the Economic Review, 2003 of Govt. of Kerala, it is
reported that thé‘coverage of drip and sprinkier irrigation in Kerala is very low. Govt.

oo
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of India (2004) reports that adoption of drip irrigation during 2004 in Keraia is- only
1.5% of the cultivated area. Rane (2011) was also of the opinion that the area under
micro irtigation, which includes drip irrigation, is very low in Kerala (1 5885‘h'a - which
works out to 0.6% of the cultfvated-érea in the state). '

The adoption of other agricultural practices is also not up to the expected leveis in
Kerala:,7he Kerala State Planning Board, in its Economic Review for 2010, mentions
that the present level of adoption by farmers suggests the need to enhance
techn'ology adoption in coconut (the main upiand" crop in Kerala) (Source:

www.sph.kerala.gov.in).

Fertilizer is an important agrieul_tural input, for Which, the Agriculture Department
gives subsidy to farmers. A study by Bastine et al (1991) conducted in some districts
of Kera'la'amoné- faimers culiivating coconut has revealed that majority of the farmers
do not apply. fertilizers. Th_e study also reports that only 6.51% of farmers cuitivate
-coconut hybrids along with other cultivars, 24% farmers adopt correct plant spacing,
and only 3% farmers apply gteen manure for the crop. Unawareness on the
recommended techhologies, {eck of conviction in the recorhmendations and. lack of
sufﬂc[eptr caplta! are -the major constraints in the adoption of the technlques reported
in this study

Hence, a concerted effort qulred by the Agrlculture Department in Kera[a to

1mproVe adOp’uon of water -saving micro imrigation practices, aiong w;th other -
recommended ‘agronomic practices like crop varieties, fertilizer application, plant
protection etc This will help in achlevmg conSIderabIe :mprovement in crop
production and income for farmers in the state, whlch i very much necessary for
Kerala farmers in the present context. For this, the Department can initiate schemes
involving research and development organizations working in the field of agriculture,
thus enabling pooling of expertlse in terms of research tram:ng, implementation and
evaluation of the schemes |mplemented in order-to achieve the objective of improving
adoptlc» of agricultural practices by farmers.
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Table- 70. District wise target and achievement of d_rip irrigation  adoption
during 2007-08

ST, No. | District | Drip irigation adopiion during 2007-08
- Target (ha) Achievement (ha) | Target achieved (%)
1 Thiruvananthapuram | 1805.55 35.18 1.83 '
2 Kollam 200364 | 2233 1.06
3 | Pathanamthitta ~ 93797 | 818 | 0.85
2 Rappuzha 5%65 | 699 267
5 | Kottayam 143547 | 22.90 160
& [idukk - | 986.80 |965.78 9780
7 |Emakdlam (142148 | 2725 190
T8~ [Thrsewr - | 141312 | 1751 127
[§ ~ [Palakkad — 128600 | NI TN
10 - TMalappuram | . 2112.38 66.15 312
11 |Kozhikode 103600 | 083 0.08
2 [Wayanad 1634.00 NI N
13 |Kannur 77014 8.16 102
14 - |Kasaragod | 348.00 NI “Nil
Total | 1762350 | 1183.18 6.71

4.5. Yield of crops.under drip tmgat:on and surface irrigation methods

 Data coliected from farmers under this project on crop’ yield under drip irrigation, in

companson to un-lrngated condlt;ons and traditional surface irrigation -is given-in

Table 71 for Kozh!kode and Table 72 for Thnssur district. The influence of drip

lmgatlo in :mprovmg crop produotwnty is eVIdem from the data. -

In Kozhikode dlstrict coconut farmers are able to get 86 nuts per palm year through
adoption of drip irrigation, while surface method of lmgatlon which uses moré water
than drip irrigation, gives only 74 nuts per palm per year. Similarly, surface irrigation

for arecanut gives 3.5 Kg of dried nut per palm per year, whereas, drip irrigation is

giving a yield of 4.4 Kg dried nut per palm per year (Table 71). It can be calculated
from the data shown in Table 71 that about 84% and 75% more yield is obtainable

through drip irrigation in arecanut and coconut respectively, when compared to un-
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irrigated conditions. It can be inferred from the yield. data-of farmers in Thrissur
district presented in Table 72 that, when compared to surface irrigation, drip irrigation
results in 19.11% improvement in yield for coconut, 13.3% for arecanut and 47.1%

for nutmeg.

The effect of drip irrigation on yield of crops such as ,cocon'ut, arecanut and banana
have been reported based on other studies carried out by CWRDM in Kerala
(CWRDM, 1988; CWRDM, 1989). The relevance of drip irrigation for various crops in
Kerala from an agronomic and social point of view has also been observed in another
study by CWRDM (Madhava Chandran et a/, 2005). |

“Hence, é\/en though drip irrigation is a costly method, over a period -of timé after

installation of the system, farmers will be able to make up the extra expenditure
incurred fowards installation through higher yield and income obtained. The
Agriculture Department should initiate steps to transfer such positive results of drip
irrigation on crop yields to farmers, without réstricting to the advantage of water

- saving-étone, which is found to be the present focus of the Department with respect

to this technology. Further, as already mentioned earlier, farmer participatory action
research pfojects on drip irrigation, which can be undertaken by the Agr]cuItLire
Department in association with research organizations in farmers’ plots, should
document yield/ income improvement and economic benefits from drip irrigation for
various, ¢crops in Kerala. These-plots should be utilized as model demonstration units
for farrﬁ%rs/oﬁicials,,and field visits to the plots should be incorporated in the
traininglseminaré organized by the départment. There éhould also-be a mechanism
for farmers to do an audit of the drip irrigation 'téchnique after exposure to these
demonstration plots. For this, they have to be provided with p.roper guidance on the
méthodology to be adopted. Policy decisions, which will enable these type of
initiatives, are usef_ul' not only for improving imigation water use efficiency through
such water saving irrigation methods, but also for community development from a

socio economic perspective through farmer participatory approaches.
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Table 71. Yield of crops under drip irrigatibn* (Kozhikode district)

Crop

Cropi yield under

Un-irrigated

condition™

Surface method of

i irrigation™*

Drip irrigation

Coconut | 44 nuts/palm/year

77 nuts/palm/year

Coconut | -

74 nuis/palm/year

86 nuts/palm/year

Areca'n'yat 2.2 Kg dried

‘| nut/palm/year

-

- | 3.8 Kg dried nut/palm/year

Arecanut

3.5 Kg dried

nut/palm/year

4.4 Kg dried nut/palm/year

*Average yield of farmers reporting
** Crop yield under un-irrigated/surface irrigate‘d' condition before adoption of drip

irrigation -

Table 72. Yield of crops under drip irrigation* (Thrissur district)

Crop Crop yield under
Surface method of irrigation™ | Drip irrigation’
‘Cocoriut 68 nuts/palm/year 81 nuts/palm/year
Arecanfl:te 3.0 Kg dried nut/palm/year 3.4 Kg dried nut/paim/year .
Nutmeg _|.8.5 Kg/plant/year [12.5 Kg/plantlyear

YAVt

of farmers reporing
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4.8. Evaluation of hydraulic characteristics of drip irrigation system

Drip irrigation is an efficient irrigation method, which can achieve an efficiency of
up t0-80%. However, inadequate design, faulty instaliation, improper management
etfc. mée%;?(glead to poor performance of the system. This may result in non uniform
application of water, leading to either excess or defi'cit‘irrigation. Hence, it is
important that the hydraulic characteristics of drip ifrigation systems are evaluated in
the field to improve their performance. Emission uniformity under drip irrigation is
used as a parameter to evaluate whether water is uniformly applled to |nd|V|dua!
plants by the system. If a system has low uniformity, some plants will - be over
watered, while others will be increasingly stressed. Cultivated areas receiving less

water and more water will get reduced crop yield and/or have reduced crop quality. |

Under this project, studies were carried out in Kozhikodé and Thrissur districts to

evaluate the performance of drip irrigation systems laid out by farmers in the field

with respect fo the hydraulic characteristics of the systems. In Thrissur district, a
compa?fsﬁ)n was also made between drip irrigation and conventional surface irrigation
methods with regard to the quantity of irrigation water saved through drip irrigation.

Evaluation was done by calculating the distribution of dripper flow rates in terms of
Emission Uniformity (EU) . Five micro irrigation uniformity classifications, ranging
from excellent fo unacceptable, recognized by the American Society of Agricultural -

“(ASAE, 1996) is the standard practice used to evaluate the pé'r:formance.

of different types of drip irrigation systems. The results obtained are discussed below.

Under the questionnaire survey of the project, data-was collécted on the irrigation
management practices adopted by farmers and hydraulic aspects related to drip

~ irrigation system. Data on irrigated area, type of crop, topograpﬁy, irrigation network

(pump,dolpe diameters, pipe length etc.) and the irrigation schedule followed were
collected from the farmers. The crops considered were coconut, arecanut and
banana. Discharge of emitters was measured from the emitters fixed on laterals
located at the head, middle and tail reaches of the main line. The type of data
collected from the field is given in Table 73.
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Table 73. Data collected for evaluation of drip irrigétioh system

SINo. | Data TUnit

1 Irrigated area ha

2 Type of crop -
ER Topography m

4 [ Depth of water at source m

5 "Power of pump HP

6 Pumping duration Hours per day

7 Type of filter - '
8 L_ength of pipes(main pipe, sub main | m

| and laterals) I

9 Material of pipes T "
ET Type of emitters - |-

11 Emitter discharge iph

12 Pressure gauge reading - | Kg/em?®

Farmei‘?ﬁ;gwho are drip irrigating coconut, arecanut and banana were randomly
selected for field data collection. Data on crops cultivated, range of average emitter
discharge, number of emitters per plant and hours of operation are given in Table 74.

The table shows that in Thrissur and Kozhikode districts, the emitter discharge rates -

|‘I'ar in‘the range of 20 to 38 litres per hour for coconut. However in the

case of arecanut the discharge rate in Thrissur is only 8 to 12 litres per hour
whereas in Kozhikode, it ranges from 11 to 35 litres per hour. In the case of banana,
in Thrissur district, the rate is about 4 litres per hour, thie, for nutmeg it is ‘about
27 litfes per hour, '

The emitter discharge rates are normally fixed based on the soil intake rate, as well
as'thé’;"rgbvement of water within the soil, which in turn, depends on the soil texture.
The nog‘é’s}al practice is to use emitters with medium to low discharge rate ( 2 to 4 iph)
in sandy or course textured soils and medium to high discharge rate (4 to 8 Iph) in

clayey or fine textured soils. In Kozhikode, the soil in almost all the fields is:sandy.
Hence, low or medium discharge emitters are more suitable. However Table 74
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reveals that for coconut, arecanut étc., the discharge rates are extremely high. This
can lead to percolation loss beyond the root zone.

The data‘ on number of emitters per plant and hours of operation are also given in
Table 74. This data was used for computing the quantity of water applied through

~ drip irrigation by the farmers for various crops (shown in Table 75 and 76). The

number of emitters varies from one for banana, arecanut and nutmeg to 5 emitters
for cogonut in the two districts (Table 74). The number of emitters used by CWRDM
ina deflionstration project on drip irrigation in Kerala (CWRDM, 1989) was 4, 2 and 2

emitters per plant respectively for coconut, arecanut and banana.

Table 74. Summary of drip irrigation evaluation data collected

District Crop Emitter No. of emitters Hours of operation -
discharge (Iph) | per plant (hrs/day)
| Coconut 20- 38 4-5° 0.5-20
Thrissur | Arecanut | 8- 12 1-2 1.0-40
Banana 4 1 0.6
Coconut 20-35 2-4 1-2
| Kozhikode [Arecantt | 11- 35 T 12
Nutmeg 27 1 - 1

4.6.1. Irrigation application efficiency

The amount of water applied through drip irrigation in the farmers' plots was

estimated using the following formula:

V=t*d“n

V = volume of water applied through drip irrigaﬁon (Uplant/day)
i= VHo(u,_rs of operation (hrs/day)

d= Avg?@ge discharge of emitters (Iph)

n = No: of emitters per plant
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The water requirement for each crop was worked out based on KAU recommendation
(KAU, 2008) and material collected from internet (http: /Aww. ncpahindia.com/pfdc-
details.bﬁ,g; http: /iwww. kau.edu/rarspilicode.htm). Field application efficiency (%)
was calculated by dividing crop water requirement by the amount of W_ater applied
through drip irrigation. -

Water requirement of different crops, range of application efficiency and excess/
deficit of water application are shown in Table 75 and 76. It can be seen from the
these tables that 33% of farmers in Thrissur are applying water for coconut with an
efficiency of almost 100 % , where as in Kozhikode, only 17 % farmers are having
high efficiency under their drip irrigation system. This mean that 67 % of farmers in
~ Thrissur and 83 % of farmers in Kozhikode district are drip irrigating coconut with low
efficiency ranging from 26 % to 60 %. As far as arecanut is concerned, both in
Thrlssur and Kozhikode, high irrigation efficiency of 84 % is there. In the case of
banana ’%ijeo which is drip irrigated in Thrissur, hlgh efficiencies have been obtained.

However, these high application efficiencies are based on the average application in

the field, and hence, have to be viewed with caution. Table 75 and 76 indicate that the
farmers do not have proper understanding of the water requirement of coconut, and
hence, they are applying water up to almost three times of the actual requirement of
57 litres per plant per day. Lack of knowledge on irrigation requirement of cocohut,
coupled with systems with inadequate control mechanisms are the main cause for this
low efficiency. In the case of arecanut and banana, the application is slightly less than
that of thé actual wé‘ter requirement. (ie; 33 and 20 litres per plant per day
- respectively). Discussion with farmers has revealed thatmthey have adopted the above
‘rates of application by choice, and not based on scientific advice given by the
authoritigs. '
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Table 75. Application efficiency under drip irrigation system (Thrissur District)

1Sl | Crop Crop water | Quantity  of | Application | Excess(-)/ | Farmers.
No requirement | water applied | efficiency | Deficit (+) :
(Vplant/day) | (/plant/day) | (%) (Uplant/day) | (%)
T T Glgonut | 57 4310 51 100 Bto14  133%
|2 | Coconut | 57 104 to 220 2610 55 47t0163 |67 %
3 | Arecanut | 30 22 100 -8 50 %
4 | Arecanut | 30 30 100 0 50 %

Table 76. Application efficiency under drip irrigati.on system (Kozhikode District)

SI. [ Crop Crop water | Quantity of Application | Excess (-)/ |.Farmers

N requirement water applied éfficiency Deficit (+) | ( %)

o (/plant/day) | (fplant/day). | (%) (/plant/day)

T [ Eocontt | 57 57 100 2 T %

-2 C’@i@:gnut 57 70-to 120 50t060 |[13t083 |83 %

3 | Arecantt | 30 36 84 3 67 %

4 | Arecanut | 30 22 100 -9 33 %
Banana | 20 18 100 -2 100%

4.6.2. Emission uniformity

For calculating emission uniformity, laterals located at the head, middle and tail
reaches of the mainline of drip irrigation systems were sei_ected, and emitter
discharge was measured. Discharge was measured using a meaéuri.ng cylinder and
sfop ‘watch. Pressure in these laterals was also monitored using a pressure gauge.

Flow data from these emitters was used to compute Emission Uniformity (EU} using
ak -

the follbv%ing formula suggested by Farouk A. Hassan (Source: http:/www.trickle-

. L.com/new/archives/eeu.html):
EU = {(Average of the lowest quarter/Average discharge rate) * 100

Table 77 and 78 shows the emission uniformity calculated for the drip irrigation

systerhé evaluated in the two districts
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Table 77 shows that EU of micre sprayer (the emitter locally fabricated by a farmer in
Thrissur district) in 17% of the plots is greater than 90 %, which falls under the
“excellent” category of water distribution under drip irrigation throughout the field, and
between 80 % and 90 % for 50 % of the plots, which is an indication of “good” water
distribution. For the remaining 33 % of plots, EU of micro sprayer is between 70%
and 80%, indicating that water distribution is "fair”. ' |

o
3

In the cade of farmers using micro tubes with ordinary emitters in Thrissur district, EU
of all the plots is found to be betWeen 70% and 80%, showing “fair” water distribution
(Table 77). The table also shows that EU of both ordinary emitter and pressure
compensating emitter for all the plots is between 80% and 90%, which is agaln an
indication of good water distribution throughout the plots.

Table 7.;7'shows that véri_ation in pressure ahd discharge for all type of emitters is
within the acceptable range of 40% and 20% respectively. In the case of pressure
compensating emitter, even though the pressure variation is found to be very Iow,'the
discharge variation is high.” This might be attributed to clogging of emitters or
improper functibning of the emitter itself due to manufacturi_ng defects. '

?ﬁ ‘
It can b&' made out from Table 78 that in Kozhikode district, all the farmers using

pressure compensating emitter have a relatlvely high efficiency of 70% to 80 %,
whereas, majority of the. famers (67%) usmg ordinary. emitter and.all the. farmers
usifig micro tube emitter have rela’uvely less emission uniformity of 680% to 70% .

On the whole, other emitters under this study' have shown better emission uniformity
than m}cro'sprayer emitter, which is expected, since the company emitters are
hydraulically designed. E\)en though the drip syst’ems' under the study are net found
fo be'hydrau-!ically designed, the emission uniformities obtained are relatively good
(fair to excellent). This trend can be mainly attributed to small sized plots (< 0.4ha) of
farmers under this study. o

. :"(.‘.
gk
Sy
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Table 77. Emission uniformity of emitters (Thrissur district)

8|.No. | Type of emitter EU Variation in | Pressure Farmers
' (%) discharge | variation (%)
(%) (%) |
1 Micro s_brayer_ >90 4 12 17
2 Micro sprayer 80 - 90 11t019 10 to 20 50
3 [ Micro sprayer 70-80 |20t028 | 201040 |33
4 [Micro tube with 70-80 |20 40 100
ordinary emitter
Ordinary emitter 80-90 |16 100
Pressure 80-90 |14 100
compensating emitter
Table 78. Emission uniformity of emitters (Kozhikodé district)
_}SI. Type of emitter | EU Variation in | Pressure Farmers
No. | (%) | discharge (%) | variation (%) | (%)
1~ .| Micro tube with ordinary | 70-80 | 12 to 21 0t 14 |67
: -ééyyitter ' _ '
2 Micro tube with ordinary | 60-70 | 4110 57 | 30 to 42 . 133
|.emitter | | |
3 te compensating | 70-80 | 21 147 100
| emitter ' |
4 [ 'Wicro tube 60-70 |17 131 100

Table 79 gives details of quantity of water applied through conventional and drip

methods of irrigation for coconut, arecanut and banana by farmers, which was

collected for comparisbn in Thrissur district. It can be made out from the table that the

quantity of water applied by farmers adopting conventional method of irrigation is

more, é%mpared to farmers adopting drip irrigation. it can also be seen that rate of

irrigation forl coconut through drip method is in excess than the required irrigation rate

Vofr 57 litres/palm/day suggested by Kerala - Agricultural University (Source:

http:/iwww kau.edu/rarspilicode. htm). However, it can be inferred from the data
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presentéd in Table 79 that for arecanut and banana, the rate of irrigation by drip
irrigating farmers in this stud'y is less than the suggested irrigation rate of 30
l/plant/day for arecanut (Kerala Agricuitural University, 2008} and 20 I/plant/day for

banana (Source: http.//www.ncpahindia.com/pfde-details. php).

Table 78. Quantity of water applied by farmers through conventional irrigation
~and drip irrigation ‘ '

SLNo | Type of crop Cohventionaf irrigation ' Drip irrigation

. litres/plant/day , | litres/plant/day
11 | Coconut 1436 - 116
’&fiﬁf{,récanut T 1148 126
I;?:anan_a a2 ' 18

Lack of awareness among férmers on the quantity of watér to be applied through drip

irrigation for various crops is evident from the results presented above. In this -

context', it will be useful on the part of Agriculture Department as well as drip irrigation
firms, who instail the system in farmers’ fields to provide them sufficient awareness
on this, along with other aspects such as maintenance of the drip irrigation systém
etc. This is more relevant in the case of an irrigation method like drip irrigation, which
is promoted to save water by applying the crop water requirement on a daily basis.

)
cet

74




5. Summary

i. Drip irrigation adoption index'of farmers under this study in Thrissur district is less

than that of farmers in Kozhikode district. In Kozhikode, 73% of drip irrigation

- adopters have adoption index in the range of 53.2 to 79.1% of the maximum

-: bossible index value, while in Thrissur, 77% farmers have adoption index in the
lower range of 34.2 to 60.9% of the maximum possible index value.

i. ‘Catego‘rizaﬁon of the drip irrigation adoption index bésed on mean and standard

deviation values reveals that majority of the farmers in both the districts have

~ medium adoption index.

jii. Statistically significant difference in adoption index of farmers exists between the
districts with respect to all the crops cultivated. The mean adoption index of
farmers for all the crops is higher in Kozhikode, when compared to Thrissur
district. ' | '

iv. The comparatively higher' score obtained for number of drip irrigation components
installed, type of emitters used, and continuation of drip irrigation adoption by
farméﬁsa in Kozhikode district contribute to the higher crop-wise adoption index of

these farmers, when compared to farmers in Thrissur dis’cr_ict.

the two districts, for all the crops, stafistically significant variation is

observed with respect to the number of drip irrigation components used, type of
emitters used, and coniinuation of drip irrigation by the farmers.’

vi. Score ‘i‘or number of drip irrigation components inétalled, type of emitters used and

-number of ‘years' of drip irrigation adoption show high correlation with adoption

index of farmers in Kozhikode and Thrissur districts, indicating the comparatively -
higher influence of these items on drip irrigation adoption by farmers.

vii.Thera is no statistically significant difference in.adoption index of farmers cultivating
differsit crops in both the districts. This indicates that despite the fact that drip
'irr_igation is comparatively more costly for closely spaced crops, there is no
significant variation between widely spaced crops like coconut and closely spaced
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vii.

Xi.

crops like banana in the adoption of different items of drip irrigation adoption index
such as area of drip irrigation adoption, number of components used in the drip
irrigation'system, emitters used etc. by the farmers. This implies that they are
w'iiliﬁ;j to follow the-guidelines/suggestions of the drip irrigation firms/Agriculture

Depam hent on dnp |rrigat|on system.

For drip irrigation adopters in Thrissur district, statlshcaily significant difference in
adoption index was observ_ed only between two categories of age of farmers,
namely, 71 to 80 years ahd < 70 years. Since significant influence of many age
groups on drip irrigation adoption is not observed in ThTISSUI‘ district, and because
age did. not exhibit statistically significant influence on adoption index of farmers in
Kozh|kode district, this variable cannot not conmdered as a factor mf!uencmg drip

irrigation adoptlon in the study.

Farming experience is found to be an imporfant factor contributing to drip irrigation
adoptlon in Thrissur district. Statistically mgnn‘" icant difference in adoption index
was ob%erved between the farming expenence categories, namely, 1-to 10 years

| and 51 to 60 years, 11 to 20 and 51 to 60 years, 21 to 30 and 51 to 60 years, 31to

40 and 51 to 60 years, and also between 41 to 50 years and 51 to 60 years in the
district. | | ' |

8int lgmficaht influgnce of most of the landholding categories on drip Trrigation
adoptlon mdex of farmers is not observed in Thrlssur district, and there is no

significant :nflue_nce of this variable on adoption mdex of farmers in Kozhlkode
district, landholding size cannot be considered as a factor influencing drip

irrigation adoption in this study.

HoW&gﬁer, non-farm income of farmers in Thrissur district is found to be an
important factor influencing drip irrigation adoption by farmers. There exists
statistically significant difference in adobtion index between farmers under the
following categories of non-farm income, namely, < 25% and 25 to 50%,
< 25% and 50 to 75%, and betWe-en 25 to 50% and 50 to 75%. This implies that
farmers getting more income from occupations _dther than agriculture is
econbmicial'ly better placed to adopt costly irrigation methods like drip irrigation.
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xii.

This-is relevant in a state like Kerala, where many farmers operate non

remunerative farming.

The most important reason for farmers to adopt drip irrigation in both the districts
is the difficﬁlty to practice water consuming traditional irrigation methods due to
water scarcity. In both the districts, farmers attribute higher labour requirement
undéi; traditional irrigation methods as the second important reason for adopting
drip irrigation. High productivity and income from cultivation and good crop yield
obtainable through drip irrigation have also acted as incentives for farmers to go
in for thé micro irrigation technique. However, subsidy provided by the Agriculture

- Department has not been an important cohtributing factor in the adoption of drip

xiil.

irigation in both the districts.

C-logging‘of emitters and laterals, which is a serious problem under drip irrigation,
has been ranked as an i_mportant constraint in continuation of drip irrigation by
farmers in both the districts. Other constraints include damage to the drip system
due to falling of coconuts, rodents etc., high cost of drip irrigation components,

" non availability of components, difficulty to do inter cultivation when drip system is

 there in the field, lack of after sales service from drip irrigation firms, difficulty to

Xiv,

XV.

fold the pipes during‘ rainy season, lack of sufficient awareness/ technical
assistance from the Agriculture Department etc.

The:;'fggallowing reasons for adoption of drip irrigation, namely, water scarcity, and
more%‘“'*labour requirement for practicing sufface irrigation methods exert
statistically significant influence on drip ir'rigation adoption index of farmers in
Thrissur district. The mean adoption index of farmers mentioning water scarcity
as the reason for drip adoption is 61.78, while it is 50.82 for farmers citing more
labour requirement as the reason for adoption. This implies that farmers facing

water scarcity are more innovative in adoption of drip irrigation.

The "above mentioned reasons also significantly influence the number of -
components used in the drip system and years of drip irrigation 'adoption‘by

. farmers in Thrissur district. The analysis has revealed that in this district, farmers,
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XVi

xVii.
two districts under study. Similarly, in both the districts, more than 90% of the.

xviik.

- that the Agriculture Department is not able to provide them sufficient information

Xix.

who are concerned about more labour c'harges required for adoption of irrigation,

are also conservative from an economic point of view with regard to the number

~of components installed in the drip irrigation system. Similarly, farmers, who have

been facing water scarcity, have adopted drip irrigation earlier than those who
have adopted it due to more labour reqwrement for practicing surface irrigation
methods. ‘

ln'br%ih the districts, farmers reported yield Increase under drip irrigation, when
compared to surface method of irrigation as well as un-irrigated conditions. for
coconut arecanut and nutmeg.

More than 90% of the farmers adopting surface irrigation irrigate coconut in the |

farmers are adopting the recommended method of basin irrigation for coconuit.
Arecenut farmers in Thrissur district adopt furrow irrigation, which is the
recommended method for the crop. However, in Kozhikode dlstnct all the
arecanut farmers are adopting basin irrigation. '

In both the districts, about 40 to 48% of farmers report water scarcity as the
reasgr;n for not able to rrngate their entire culiivated area through surface Irrrgatron

" methods. Water scarcrty is also an outcome of excess water application by

farmers malnly due-to their unawareness on the quant;ty to be applied and the
frequency of irrigation to be adopted. The farmers in this study also mentioned

on these aspects through training and other capacity btiilding programmes.

A goed nd_ajority of the farmersf precticinrg traditional surface irrigation in both the

-districts are aware of drip irrigation technique. However, majority of them are not

interested in -adopting drip irrigation due to factors such as high cost of the
syStem, difficulty in getting subsidy/loan for drip installation, unawareness on
technical aspects of the irrigafion method, losing interes‘t since some farmers
dlscqmtmued their dnp irrigation, availability of adequate water, difficulty to carry

~out mter cultivation when drip jrrigation system exists in the fleld etc.
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XX,

XXi.

Water scarcity, labour/water saving feature of drip irrigation, possibility of yield
increase through adoption of drip irrigation and subsidy of 90% being presently
prO\iiEz;ed by the Agriculture Department are the factors reported by officials from
differeﬁt districts, which are contributing to adoption of drip irrigation in Kerala.
However, officials frbni most of the districts were of the opinion that 'the extent of
adoption of the irrigation technique is not satisfactory. This is also substantiated
from the data on number of drip irrigation adopters in various districts obtained”
under this project from the Agriculture Department. Unawareness among farmers
on drip irrigation technique, lack of technical knowhow for agricultural officers on
the design and maintenance of drip irrigation, considerable expenditure incurred
by farmers even after getting subsidy since installation cost of drip irrigation
system is not included in the subsidy, lack of sufficient number of authorized
dealers of drip irrigation, delay in getting administrative sanction for drip irrigation
3u-b'séir;iy scheme resulting in lack of sufficient time fo identify drip irrigation

- adopi@rs, nonpayment of subsidy for drip irrigation system installed on leased

land, ineligibility of farmers to avail subsidy for drip irrigation system installed by
un-authorized -agencies,' 90% subsidy presently provided working out to less than
90% of the present cost of the syétem at the field level, since the calculation is
based on earlier cost estimates etc. are the constraints in adoption of drip
irrigation reported by the Agriculture Department officials.

The constraints in continuation of drip irrigation reported by the Agricuiture
Department -officials include lack of sufficient after sales service from drip

irrigation agencies, clogging of emitters, damage to pipes due to falling of

- coconuts/rodent attack etc., and the difficuity of farmers to remove drip irrigation

SySiQ{n from the field during each rainy season, which extends for about 6 months

- in Kersdla.
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6. Suggestions

Taking into consideration the results df the study carried out under this project, the

following suggestions are enlisted for increasing adoption of drip irrigation among

farmers in Kerala:

In a state like Kerala, where farming is primarily on small land holdings and is not
remunerative for many of the farmers, drip irrigation subsidy scheme can
incorporate the installation cost of drip irrigation system also. Such a policy
décig;ion will help .to enhance the rate of adoption of the irrigation technigue in the
staté’ffi.ﬁimilarly, ensuring facilities for payment of subsidy'for drip irﬁgation'system
installed on leased land, and for systems installed by agencies other than those
who are éuthorfzed by the Department will be useful to promote drip adbption,

provided a mechanism is instituted to ensure certain minimum standards for the

drip irrigation compdnents installed in the system. These institutional éhanges are
necessary in Kerala, where, the present rate of drip irrigation adoption is low.

The'A’gricu!ture Department can undertake farmer participa'tory dem¢nstration ‘

cum trials on micro irrigation techniques like drip irrigation, involving various drip
irrigation manufacturers/firms and research organizations in various locations in

- the plots of experienced and progressive farmers. The drip irrigation scheme of
the "Department is understood to_have facilities for such demonstrations. These
p!ots should be utilized as model demonstration units for farmerslofﬁcfats and
-f" eld \nsﬁs to the plots should be incorporated in the tramlng/semmars organized -

by the department. There should be mechanisms to document vyield/income

smprovement and economic benefits (such as Benefit: Cost ratio) from drip -

irrigation from these plots. There _should be a mechanism for farmers to audit the
drip irrigation technique after exposure to fhese,demonstration'p!ots, with proper
guidén‘ce on suitable m_ethodology”to be adopted for this. Poiicyrd‘ecisio‘ns, ‘which
will e-na.ble theée type of initiatives, are useful not only for improving irrigation
water use efficiency through such water saving irrigation methods, but also for

community development from a socic economic perspective through farmer
" participatory approaches.

i
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Sufficient number of fraining/workshops and other awareness programmes
covering all aspects of drip- irrigation can be arranged by the Agriculiure
Department for both farmefs and officials for awareness creation. Fieid visits to
the drip irrigation demonstration plots should be made part of the training

programme.

Aw;q'rgganess on drip irrigation technique alone will not help much in promoting its

: adop?i’én. Measures such as timely and adequate level of government subsidy for

drip irrigation adoption and adequate technical backup/after sales service to
farmers on drip imrigation installation/maintenance should be ensured..

v. The acceptabii‘ity of drip irrigation to farmers is not due to water scarcity and water

i,

vl

viil.

ix.

saving alone, but also because of higher crop yield, which they perceive from
adopifng the irrigét_ion technique. This aspect can be considered by the
Agriculture De'p'artment'-'in -promoting drip irrigation. The extension: pg_ientatioh -of
the” Department can concentrate on higher yield and income, which can be
obtained through adoption of drip irrigation for crops, in addition to watér-saving.
Available data on improvement in crop yield under drip irrigétion can be provided
fb fé,rmers by the Department through training programs/workshops etc.

The Agrsculture Department can take steps to enlist more number of authorized

dealers of drip irrigation for the benefit of farmers

penodic revision of cost estimates of drip irrigation system, according to the
changes in market price of pipes and acc,essories may be ensured. -

The Agriculture Department can document adoption rate of micro lmgat[on
systems including drip 1rr|gat|on crop-wise, district W|se and year WIse Similarly, .
preparation of estimate of potential for drip lmgatlon adoptlon in different districts
may be carﬁed out. This will serve as a useful data base for planning related to

promotion of micro irrigation techniques.

-The‘i??”-’&griculture Department should promote group farming - approaches for

remunerative crops like vegetables, banana etc. in the command areas of
irigation projects in Kerala during the second or third crop Seasons, when
irmigation water is released under irrigation projects in the state. Subsidy should .
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Aalso be provided for promoting drip irrigation adoption to these farmers. This can '

be expected fo yield better results than individual farmer level arientation alone,
like what is being presently adopted by the Department under their drip irrigation
scheme. This can aiso help in inculcating a sense of collective farming among the

farr:ners, which is very much necessary under the progrémme of irrigation

management transfer to farmers through PIM, which is being envisaged by the

Government of Kerala for command area development.

. A concerted effort can be made by the Agriculture Department in Kerala to

improve édoption_of other recommended agronomic practices like crop varieties,
f.e_r.'ti‘ii_zers, mulching, plant protection etc., along with water saving micro_ irrigation
metl%g;gds like drip -ifrigation.by farmers. Measures for value addition and proper
markéfingrof the farmer’s produce should also be instituted. These strategies are
necessary for achieving the much required improvement in crop- production and
income for farmers.in. order to sustain in the farmihg sector in Kerala. For

achieving this, the Department can initiate schemes fnvo!ving research and

development organizations working in the fields of agriculture and water

'management thus enabling pooling of expertise in terms of research, tramlng,

;mp!ementatlon and evaluation of the schemes implemented.
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7. Comparison of the conclusions of the study vi(ith current thinking

i. Despite the fact that drip irrigation is comparatively more costly for closely spaced

crops, there is no signiﬁcanf variation observed in this study between widely spaced
crops iik’e coconut and closely spaced crops like banana in the adoption of different
items of drip irrigation adoption index such as area of drip irrigation adoption,
number of components used in the drip irrigation system, emitters used etc. by the
farmers. This implies that they are willing to follow the guidelines/suggestions of the
drip irrigation firms/Agriculture Department on drip irrigation system.

For closely spaces crops, due to the comparatively higher cost of the system,
farmers may be hesitant to adopt all the components of drip irrigation. However the
finding mentioned above disproves this belief in the study areas.

ii. The important reasons for adoption of drip irrigation in this study aré the difficulty

to practice water consuthing traditional irrigation methods due to water S,carsiiy,
higher labour - requirement under traditional irr;gé't"ib‘n“ "methods and high
productivity and income from cultivation and good crop vield obtainable through
drip irrigation. '

‘This is in agreement with the actual field level situation existing in Kerala.

However, subsidy provided by the Agriculiure Department has not been an
important contributing factor in the adoption of d;ip irrigation in beth the districts

This finding goes against the gén‘eral thinking in official circles that subsidy is an |
important factor contributing to drip irrigafion adoption by farmers.

iiil. Clogging of emitters and laterals, damage to the drip system due to falling of

coconuts, rodents etc., high cost of drip irrigation compoenents, non availability of
components, difficulty to do inter cultivation when drip system is there in the field,
lack of after sales service from drip irrigation firms, difficulty to fold the pipes

- during -rainy season and lack of sufficient awareness/ technical assistance from

the Agriculture Department are the important constraints in continuation of drip
irrigation by farmers in this study.
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These are some of the field level problems existing arnohg many farmers in
Kerala.

Under this study, farmers reported yield increase under drip irrigation, when
compared to surface method of irrigation as well as un-irrigated conditions for
coconut, arecanut and nuimeg.

However, the<peroepti'on among some farmers is that even though water use
efficiency (yield per unit quantity of water applied) will be more under drip
frrigation system for crops, it may not contribute to a higher yield than
conventional irrigation methods,

A good majonty of the farmers prac‘ucmg traditional surface irrigation in both the

| dlstncts under this study -are awars of drip 1rﬂgatlon techmque However majority

of them are ,npt :nterested in adopting drip irrigation due to reasons such as‘hhlgh

cost of drip irrigation system, difficulty in getting subsidy/loan for drip insta_l.iét_ion,\‘

unawareness on technical aspects of the irrigation method, difficulty to carry out
inter cultivation when drip irrigation system exists in the field etc.

These are some of i:he factors contributing to low adoption of drip irrigation by
farmers in the State. '

oin-the-districts under this study were of the opinion that the extent of
adoption of the irrigation technique is not satisfactory.

This observation is also confirmed from the data on number of drip irrigation
adopters in various districts, which has been. obtained from the Agriculture
Department report under this research project, and presented in this finaf report.
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