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MATERIALS AND METHODS

The project area of IVLP consisted of four vi
Beeranchak (F1), Beerpur (FZ), Bhelurs
and Doshia to]s (F4)
One suitable field W,
varieties of the ban
Cavendish (dwarf)
ata spacing of 3.0
Tke study was ta

llages viz.
Rampur (F3),
in Navbatpur block of Patna district.
as selected in egeh village and two
N2, viz. Alpan (tall) variety and dwarf
WEre pianted during 1-5 A ugust 2003
X3.0mandj5x s T, respectively,
ken up ip perticipatory mode with
knowledge and input sharing. Drip system, diesa) for
Operation, sucker seeds, and partiai cost of chemical
fertilizers were provided by the Project, whije land, labour,
organic fertilizers {compost and poultry map ure), pump
and wefl, Part of chemjcaj fertilizers and Festicides, ete
WerE contributed by the Tarmers.
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Layour of the Drip System

Drip Irrigation SYstem was laid jn the four vilj ey,
flelds had 4 ube well zdig DU 07 0 e fald Hired
with 3 5D plim O each of the S¥STEm wyug
Connected wirh provision for conpecting fenjlize- tank,
Main fine (50 mm pye Pipe} was laid AONE one of the
boundar}f of the field and fatergjg (12 mm) were laig
CToss the fiejd. TABE (rake apan button EMiders) were
altached 1y laterals wirh One emitrer per plant. Afrer 3
Mmonths of OPeration of the system when Plants grew Irrigation Scheduling and Fertisation
bigger. it was realized thar gne Smitter was fnsufficient The banana wae schecduled for irrigarion ap 60% of pa,
to disribute the Water-front 1o engire *00t zane, Lopaz EVADOTATIOn. Frop practical poin; or visvw, g rough
and Abrey (1985 aiso feporied similar “Xperience and celcuiation yyys Mads and ther as 4 thumb ryje. »’,-ar;r
used more than 1y, Smitters per plant, Farmers hag vas applied for one hoyy Iwice a week CUring sumpme,
shown theiy apprehension that such water application s2ason, and half ap hour twice g wesk during winter
Will not meet the Waler requirement g around the plan; season. Upder farmer’s practice (no-drip), normally
and plant May sutfer due 1o water deficit, This would farmars apply water (10 T OT more through f;oodmé
require 3-4 emitiers 1g apply water around the planss. i the n 20 days during winters ang
But, this would have increased the FOS of the system oncs [n i ¥s during summer However, based on
substantialjy, Keeping this in view, foliowing refinements rainfall occurrence, the yaror application wag delayeq

ne

rE nlants wag Carried oy 4

2

Were carried out i Sriters, as per common judgment of the farmers under both the
methods, Fertiliser i the Sorm of Urea, SS8P and MOP

Refinements in Emitters Was applied as per fecommendation, Bagal dose of 25y,
Star microtyhe emitters developed by Bhamagar ang  of U.rea.t f’md ‘\:IOR _50% ij'v_SP was ﬁPPHEC‘f 390_' rest Was
Srivastava (2003) for gravity fad irrigation system for ?pp‘h‘eu I 4-3 gplits ag fertization trough arips Lsing
VEERIET 2 yyag introducad % ‘¢ banana with gne star  Teritlizer o

SN~ 2 enshy 2lant for ap s watergrfpo - ‘Ocationg

aroL= = =g nogpe (Fig. Fitmers were 91172 1atisfled RETULTS anp DIsTUssioN

With |, felnement, Bave oo i due COUz2 1T wrgg
realized that water application ¥as less for 1he plants
located a1 the end of the lateral, especially for dwarf
plants having more nupber of emitiers per lateral as
Compared 1o ta)] plants. It was due to InCreased friction
losses as the discharge with the star emitter Was more

Comparisgp of Water Emission Systems
Three rvpes of Water emissian SYStEms were tested o
TABE wit 12 mn laterals, srar EmINers with |2 mm
laterals and Star emitters wish 16 mm larerals. Cost
COmparison was als; made if twg Smitters wers provided
EMITTER Micho Tugs on the same latera) and four eminers provided with a

e / \ piece of latera] surrounding the plant. The non-pressurs

.
N
r[} if*‘— LATERAL N‘.

o

COmpensating TARE 143 average discharge was 7.2 by
with coefficient or variation of 349 (Fig. 2). The
dischargs obtainec With star emipey {(with 12mm lateral)
was 5.1 bh with a4 Uniform decrease in the discharge

| ‘_JT'::___“‘———T\F_‘“-JXW"M“ FLANT \A.'iff:J increésing fﬁn‘gth of_"_the lateral '(Fi'g. 3). ".f‘h;
’ 4+ ] connEeTING { discharge decreased from 25 Uhr near main line to <§
g }' MISRa TusE h near end of tha lateral for 36 m of lateral length with
, / N coefficient of variatior gs >2%. The second refinement
; N was carried gut for arotner fiejd having 25 m of fateral.
E,J When the Jatera; Was changed 1o 1 6 T size, the a‘-ferﬁgf‘:
! discharge increassq rg 26.7 hr and she coefficient of
FOM sus aiy variation in discharge r2duced 1o just 17%. Farmers were

YELY hApPY 15 obserye IR URITOrmiy and showed their
Fig, L Star micratype EMItters for banang appreciation,
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“sowith one TABE/plant was
- [o increase to Rs 28.63 for
2¥ 16424 This was t00 high

four TABZ pi

from Hrmer's point of view, The star emitter cost Rs
4.67 as comparad 1© Rs 2.80 #or TABE. including the
cost of {aseral U total o

st works out to Rs |

ﬂ.j?,rfplan'[
for one star’plant, an increase by 22% over TABE {Fig.2).
But #tdeliverad warter at fn

F i 1aur paints around the piant instead
of ore point. Even by replacing l},e lzteral by 16 mm
[Lb]I‘“S the cosy was Rs 17,42/ plan

Irrigation Water Saving

During mensoon peried (itly — Ociober 1, no irrigation
is required, except dLmnG the ionger dry spells. The
details of irrigation water apalication along with rainfall
and class A pan evaporation is given in Table 1. Drip
irigation met below 50% of cumclative par evaporation
(CPE) during surxmer months, while during November
and winter months, it was heiween 70-85%. In farmer’s
practice, itrigation of arourd 200% CPE was estimated
to be applied curing winters ard 80-100% in other periods.
It showed a saving of watsr around 370 mm during the
20 months o stedy, which saved diesel of more than Rs
6000/ha.

Banana Yield
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drip irrigation plots wal
2003 for no-drio plants, The size of finger

for drip irrigazien (35-45 mm dizmeter for dwarf
Cavendish variaty) as compared to nc-drip irrigated
fingers (28-37 mm). However, number of fingers per
burich had no trend. At locesions F2 and F4, the number
of fingers zer bunch was more for no-drip treatment.
However, as the finger size was smail and of poeor
quality, the marker value of banana with no-drip fingers
was lesser than drin irrigated ones. However, at location
F4, adverse soil conditions (kard soi! along with water
stagnation during monscon and poor feriility), and
fatlure of pumps Tor longer period caused iesser
production under drip irrigation. Whereas, the plants
recelved sufficient water from canal irrigation under
farmar ¢ condition. Hence. the benefits from
drip irrigation could not be realized at F4. At field
focation F1. no-drip freatment cou!ld not be undzrtaken
due to constraint offand aveilability near pump. Farmer
at F1 location ceoperated nicely and provided all inputs to

s practic
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the piar:s as per recormmiesdations anc Berglore. nim
benefit was realized as compared to other iocations.

Proper imigation scheduling is very important in realizing
maximum kenefits from an irrigation system. The irrigation
scheculing with 80 to 100% of CPE is reporied in the
literature for drip i banana (Tiwari and Radcy, 1997
Goenaga and lrizarry, 1998, etc.). But, the irrigation applisd
through drip was less (Table 1) as compared to
recommended amotunt. It indicates the potential for better
productior, however, it will increase tha cost of preducticn
and sconomic viability has to be worked out.

Economics

Banana is mostly sold by number of fingers or bunch (at
field tevel} rather than by weight in the region, and ifs
price depends on quality (size and freshness) of the
fingers and its timing of harvesting. Farmers' perception
indicates that the banana produced under drip irrigaiion
had better liking and was sold at refaiively higher price.
Fanmers sold banana of both varieties grown with drip
for Rs 40 to 120 per bunch, while it was Rs 3010 60 per
bunch for no-drip treatment. However, as expressed by
the ermers, an average price of Rs 65 per bunch for

drip iwigated and Rs 40 per bunch for non-drip banana
was cied in the ecomomic calculations.
Fgomarnic analysis @ ziven in Tabie 3. Avomigz 208 of

the system was estimated as Rs 63,500 & it sTar
emitters and 12 mm laterals, while it was about Rs 73,600/

ha with 16 mm lateral for 3.0 x 3.0 m spacing excluding

drnd o

RN Tt

;
by depands

drip system fargs

Seid. For relaively bigger field in F4, the costoithe sysiem
was 1525 and 37% less than the above values, raspeciively

upon size and shape of the

for the two spacing. which was mainly because cost of
maintine dic noi increase with size of field. Since cost of
filtration anc fertigation unit depends largely on size of
field and its value becomes insignificant for farger field
sizes, it was excluded in the analysis. .
Except for location F4 with var. Alpan, the drip system
haé B-C ratio of around 1.53 for tail variety and 2.03 to
247 for dwarf variety. After recovering the annuahsed
cost of the systam, 2 net benefit of Rs 17,000 to 19,000
and Rs 97,000 o 99,000 per ha was realised {Table 3},
The cost of cultivation excluding irrigation was worked
out to be around Rs 30,000/ha for var. Alpan and Rs
80,000/ha for var. d -f Cavendish. As a diversification
of agriculture, bana cultivation with drip irrigation was

a
found to be remunerative as well as aconomicaliv viable,
Because of adverse soli
unit, the response at ©

conditions and fauity purping
at T4 was poorL.

is indicaied economic viapiiity of the
ing banara production only. Hawever,

ke - re
Ll -

o
aConomics.

Table 1. Water application under drip and farmer’s practice and saving in diesel

Itern Noy*03  Dec’03-  rlar- Jut- Nov'03 Dec’04- Mar’04 Totat/
Feb'0d  Jun’03  Oct’03 Feb*G4 Average

Rainfall {nm) 0 722 1893 967.5 G 26.! 0 1256
Evaporation (rmim) 10449 17116 68136 #4S.I1T 67.52 40.33 143.80 1758

_ Drip lrvigation (mm) 73.82 80.33 154.62 13,42 5704 83.80 60.40 364
EIFP* 83.30 22222 3iLlI 0.0¢ EEWR 22222 44 .44 933
{rrigation as % of CPE Drip  70.63 81.36 3954 2.3 3149 73.43 12.00 53.38
EIFP §5.07 22449 63.20 0.00 55.92 194.3 3091 939
Saving in water {mm) 1507 14160 11649 1342 -12.60 138.33 -15.96 310
Saving in Diesel® (lVha} | 8.37 78.72 6472 -7 46 700 76.83 -8.86 205
Saving in Diesel (Rs/haye 25011 236148 194148 22370 21000 230336 25393 6160

CPE-Cumulative pan evagoration; ElFE-Estimated irrigaiion by Jarmers praciice!

consumption: ¥ Diesel cost Rs 204

112
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Table 3. Economic analysis for drip system for ban

fiem
Fi o

4 - Variety - Alpan at 3.0 x 3.0 m spacing

Cost of the drip system

a ol el

foemens

G Bonan I SasTusringni i

Gorin

ana production

{ocation of the fieid
F £3

F4 ¥

2

1) Filter and fertigation unit . 7,500 7360 7,500 7,300 7,300
7y Main line 1,336 1,536 1,536 1,336 34,362
3ja. Emitters (star) & Lateral { 12 mm) 1,142 98] 1,163 1,154 24,673
b. Emitters istar} & lateral (16 mm} "’ 1618 1,373 64l 1,623 34,764
|nstallation cost (Rs) 200 ¢ 200 200 200 4474
Annual cost of system (Rs)* 334 235 291 238 19,503
Systemn cost for 20 months (Rssha) 32,728 35423 25,994 26352 32426
Additional Income due 1o drip system {Rsiha} - 54,543 46,327 11,964
Net Benefit {(Rs/ha} - 15,423 16,833 -17,387
B-C ratio - 135 1.56 041
B - Variety - Dwarf Cavendish at 1.5 x L.3m spacing
Cost of the deip system
1) Filter and fertigation unit 7,500 7,500 7,300 7,500
2) Main line 1,536 1,536 1,536 1,336
3} a, Emitters (star) & Lateral (12 mm} 2,410 1,648 833 3,008
b. Emitters istar) & \ateral (16 mn) 2,316 2,208 1.110 4015
Installation. —ost (R3) 0 300 300 300
Annual cost 2f syitem (Rs)* 1212 107 820 1,438 42,119
System ce: -~ months {Rs e 33411 G650 56,371 imoey T2AHE
Additional Income due 10 drip system {Rsiha) - iml == 165,372 55 A
Net Benefit {Rs'ha) - G4,895 98,942 =372
5-C ratio - Y 2.03 127
Economics.of Banaua production with Drip irrigation® ‘
B-C ratic of var. Alpan 1.87 1.01 1144 0.59 134~
1.69 735 1.61 0.83 163"

B-C ratio for var. Dwarf Cavendish

9% inferest and 31 life ~ 3% annual maintenan
production fexcluding irrigation) for banand Rs 30.000/ha for v

per ha (excluding F4)

ce (with 12 mm fat
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Itern\Field location

Varijety - Alpar at 3.0 4

3.0 m Spacing
Area (m?)

mer’s Response
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water as well which will benefip
ound water for ipri
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. FQwe jn paranthesis

farmers were active

- microtube arrangement wa
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Viilage
F2

Drip 450 3%9¢ 493 504 447
NoDrip . 540 261 s w01
No.banang planted . Drip 30 44 33 36 1,120
No Drip - &0 29 35 l,188
No. bunches harvested up 1o March’2004 Drip 8l 40 32 27 1,302
. No Drig .- 15 14 I8 461
Av. No. of ﬂngersfbunch Drip 180 (28) J4(20) 105¢30; 36(22) 127 (26)
Ne drip - 9729} 8407 86123 38(25)
Income (Rs/ha) Drip 108,000 60,606 53,030 32,143'_ - 77,405
Ncn—drip - 16,667 32,184 34,286 28,12_9
Variety - DwarfCavendtsh at1i5x1.5m spacins
Area (m?) Drip 365 275 142 527 259
No Drip - 1 %0 223 5
i0.banana planted Drip 62 120 53 234 17,738
NoDrip . 5 40 59 7,166
0. of bunches harvested up Drip 137 113 S 92 15,861
0 March™2004 No Drip - 3 23 30 4,123
Av. No. of fingers/bunch Drip H18(28) 9620 5032 2203 m (26)
' No Drip - O3y 60423y 500z 9316)
' Income (Rs/ha: Drip 23205 2514y HEIE 10474 243243
Non-drip i : VR0 5RS
® Areq Heighraa =TErage per hg (e.rcfudfng =y

Ire siandard eviation in 0o fingers per bunch

CONCLUSIO.\'S

The benefits of drip irrigation have b
in the farmer's field in parr
Savings in diese] anq oth
was shown to pe ECONG
benefits accried from |

een demonstrated
cipatory mode. Besideg'
€r inputs, the drip irrigation
mically viable only from the
faproved production, As the
Iy involved in the process
implementa'ri_on and evaiuation, refinement of the
technology, a 80oc respon 82n ubtained from
the farming COmmunity. Drip irTigation with star
3 found convincing due to
better performance, watesr delivery argund plantand edsy
handling that require less skil; to Operate and maintain,
But, still Jow investment capacity of the farmers and
tack of infrastructure to support the system, are the

bottlenecks in wider adoption of the technology in
eastern region,

s has b

i
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