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Abetrace

The coastal zone of the Garnges delta is very susceptible to salinity intrusion and seasonal cpclonic storms. The
poverty of farming families in the polders of the coastal rone is extreme. Physical and sodal factors hawe
prevented many famers from @king advantage of the techndagi@l improvenents in foe farming and
aquacuture that could increase profitability, productivity and resilience in the polder areas. Coastal mne
farmers wually grow a sngle rice oop wing low yiclding traditional varie ties. Furthermore, cropping inbensity
s lovaw with thee ressult that productivity of this region is also low. There are great oppartunities to increase
productiity in the el rone through oop intereification and diversificaton in light of thiz, BRAC & zoaling
out suitable technologies and varieties across a wide rarge of peaple throughout the coastal rone. The
program desribed here fooused an increasing farming systemn producthaty and profitability ta imorowe
Iveliboods. & particpatony appraach was applied to facilitate the scling out prooess from varnietal seledtion ta
technalogy adoption. Mybrid varety trals and copping systemn triaks demonstrabed better production inthe
polders than was previcudy possible. Several promising short duration rice varieties as well as salt-tolerant
non-rice [reb) varieties were inbroduced and were widely accegted by the farmers ard are beooming very
popular. All the single cop land in the dermonstration Baocks is now being converted to double or triple cop
kand. Rioe-fish imbegrated oulure with horticulture on dyloes is now well established among the participating
farmers Additiarally, we piloted community-based brackish water aguaculture to imareve productivity.
Results of wlidation activities found double the production bath in agriculture and aguaculture, enabling
farmers to obtain mone profit than inthe previous year. The resuls of the sudy will be waeful for futher
scaling out of endeavors inanother regions. This type of partid patory validation work will have a great future
impact on agncultural extension work as well as research work in Bangladesh.

Kypasoids: rion vanete, aquoculture, improved technology, smling out

1. Introducton

Banglade<h is a small country with an area of about 14 7,570 km' and a large population of about 160 million.
The constal rone cowers abowt 20% of the country and ower 30% of the net culthable m.&:maﬁm‘ian
courtry, agriculture is the key economic driver in Bangladesh. More than 50% of the people are directly
imvolwed and 30% indirectly imeoheed inthis sector. 1Ehas been estimated that the population of Bangladesh
weilll be 154 mdlicn by 2050, when the total rice demand will be 249 million tons per year. As a resultit i
eopnfial to eneure inreaging oop prodwcion at a rate that will graantes food weowrity in the near future.

The coastal zone of Bangladesh argely missed the benefits of the green revolution. Many polders were
creabed in the coastal zone during the early 1960%. The primany functions of the polders wene the protection
af tha land from tidal foeding and =alinity intruzion. Thiz ensbled the culthvation of traditienal aman rice orop
warieties, which were long duration and low yielding. After harvesting of rice the majority of lands within the
palders were left fallow, or soen with a low input, low yielding legume crop in some lacabions. Preducban of
high yielding or high value roly crops was not possible bemuse of the ate harvesting of oman rice. Maost of
the larnds in the: polders are not suisable for growing the improved High-yielding vanetes of dce because the
water is oo deep for their shorter statere. Shrimp and fish are being farmed in many coastal palders but

yields are low and well below potential.
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Keeping these challenges inview, BRAC, the largest non-governmental organizztion of the wold, has worked
to validate and scale out climate smart agricultural and aquacutunal technologies to farmeers in the coastal
rone of Bangladesh since 2012 with the following ohiectves:

+  To enhancesystem produdivity by incresing aqua-cultural and agriculural cropping intensity
Tao ensure food security and to improve the lvelibood stabes of the ooastal communities through
disseminatig aguacultural and agricultunal techinal ogies

v To develop ‘ammer’s mpacdty in increasing dimate change adaptation and reslienoe.
In this paper we present the activities and findings of the 20013-14 program.

Z. Wethodulogy
BRA Agriculture ard Food Security Program {AFEP) disserninates agricabural techinologies thrmugh farmers”
participatory large s=ile block dermorstrations. It & considered that brge scale demonstration of improved
techinologies in oor fields and ghers inspires the seighboring non-particinant farmeers to adopt the improved
and modern tedhnologies in their felds.

Thee techinology dissemination straegy is to corvert singe crop areas o double or triple cropped aneas. This i
dane by imtrodudng stress toleram: agricultual riee and fish varieties to the crosping systems, and by
incorparating high alue rebi crope in the rioe-based copping syterns through the use of shoner maturing
rice varietes to enaxle "earky” {Hmely] b crop establshment.

BRA& AFSP oganizes groups of 40to 50 marginal famers farming in a contiguous area ([demosstration block]
and provides thern with partial support to cultivate modern varieties of orops, Lsing improved production
techinologies and prachioes. The fnmers are provided wigh traindng and the latest information for increasing
production from their field. It has been estimated that the farmeers provide abost 55% of the rioce production
rack, rmainly in teeme of bahor, fectlizer and irdgation, and the pegram prowides sheo® A5%, 0f the prock e fon
most n the form of cash to purchase inputs. At present, AFSP is operating its extension actvities in 50
eob-figtricts nf 17 detricts nf Bargadech Mot o7 fhe apeertinnal cites ane diesfer and efrpes peone aneas of

the mastal area where the target & to cover around 60,000 direct participants with improved sechinologies by
L The target group iz mainly pecr and mangiml farmere in coactal commun e,

Rrcle frrum the X 3-14 erscnne ane repenrted inthic paper ied doda asesre talen from an area nf X i
frwe randomby seleded farmers’ fidds in each demonstration block. Grain moisfwre corbent was determined
using a graim maictora meter and gold ic procentsd at 14% modurs contert for careal crope and at W09 For
oil seed crops.

3. Activities and results of the 2013-14 program

3.1 Biending imoroved nce voriehes

Highyielding rioe varieties, both bybrid and inbred, were demonstrated during e ows, omoen and boro
oy, o, Hyleid sioe as well gz sall bebeianl boru indaed rhoe weeie denonsliated o e o amd o
seasons, while high yielding varieties of inbred rice were demonstrated during the omon season.

A11Aum

Hancs-on training for rice cultivation was given to the participants in the A3 ue season and they wene
adwised to culthvame fybrid rice. The farmers ouhivaced byboid nae (Alloran, Shako-2 and Sachi]from Aprl to
Augest 2013 in Barizl and Ehulna regiors. They applied imigation at the beginning of the cropaing s=ason,
LA by WP I iy Later on the fieds wene Inundamed Wit toal samer thar came naturally, and which was
suffident to mest oop water requirements in mast cases.



Eighty-eight farmers culthvated hybrid dhan Shakt-Z, 80 cultivated hybrid dhan Sathi and 179 culthvated bybrid
dhan ABoran. With identical groweh duration, all vaneties had similar average yield [7.1-7.6¢/ha). The average
hybrid Aus preduction was 7,32 t'ha (Table 1). Average net return was 63,0000 50,0007k 'ha (Fig. 1)

Tahle 1 Block esmber, farmer number, seedling age, growth duration, yield and yield components of hybrid
rice in gus season 2013

Noof |Naof |Semag |Touth | Bfecthe 1000 |, |Vd
Variety : oo @ |duration | tilers/ | rain at 14%
Mo | farmaes R I T i
Viybrid Shaktr 2 | 20 y = s 5 = 5 ¥
ybridSath | 16 5 = 18 Tl % eF 758
Viybrid Mloran | 37 178 b im Ty = o T
Average yieldt 7.32 tha
140000
120000
100000
1B |ProsshacTion Codl
000 -
sS850 o ingome
S00a0 4
| H profi
0000 1
e
Sak ¥ Sathi Alloan

Fig. 1. Average producton cost, incoene and profit of three ybrids during oes sesson 2013 (M.

312 Amon

Hine aman varieties were cultivated in 430 blocdks of 12 districts by over 2,000 partidpants. Fve orop outs (1
m') wesne taken in four lecitions in fiee fields in each blodk for yield determination. fverage variety yields in
thiz main block mnged from 5.2 t'ha [ BRRI dhan38) to 7.1 t/ha (BRAI dharSd) (Table 2) The mtional awerage
aman yield for 501 1-301 2 has been estimated at 2.249 t'ha, less than half the average production inthe
demonstration blodis [5.84 t/'hal. Average st of production was 43,000 Tk'ha, which brought an average
net profit of 66,000 Th'ha (Table 3).

Iin miain blodks farmers followed the improved cultivation technology where the yield of the oman varieties
was (L5 to 1.6 t/ha higher than yield of the same sarieties grosn by farmen autdde the demorstation blodis
{"non-block farmers”), who usually follow traditional cultural practices. Yield of BRRI dharSd in the non-bladks
(5.2 t/ha] was much higher than yeld of all the other improwved warieties [4.2-50 t/fa) and of the local
warieties (2. 1-5.4 t'ha).



Tabde 3. Total production cost, gross income, profit and BCR of MYV rice in amon season 2013

Varicty Total production oost Gross income Profit BLR
(Tl /ha w0 1004 (/e w 20000 [ Th/ha x i)
B Mt dhan? 45 6 112 712 70
BRRI dhand3 e 106 629 FE]
BRAI dhan32 a4z 103 523 a2y
BRRI dhand1 ira 1046 635 155
BRRI dhand® ind 111 67.7 260
BRAI dhan51 4ara 106 63,9 152
BRAI dhanSd arg 111 .4 152
BRE: 44 & FEE] &1.F F131
BR11 4ara 112 .4 I
Awerage 433 110 653 258
413 Boro

In thie 2013-2014 bovo season around 130 famers cultivated a range of hybrids and inbreds in 262 blocks.
The highest average yield of ~9.5 t/ha was observed with the hybrids Sakti- 2 and Sathi . Average non-hlock
wickds of respecthee bybrids were 1.2 10 1 9 47 ha lower tham weld in the demonstration blocks. In non-block

fiedds, the average yield of hybrid Shakt-2 was about 3 t'ha higher yield than yield of the locl wriety Vojon
jTabied].

Tabde 4. Numbser of demorstration blocks and farmeers, yield and yield components of rice in the 201 3-14 boro
Leaman

Yield and yiekd components

Na. of Mo. of ek we 1600 Yiekd

Viadaly blocks farmers | tilersf Nl | e at 18%
il et | weightig) | fma)

L0 Main Block
Fybrid Shaict-2 10 n 51 7] 945
Fiybrid Alloran FE] 13 n R, = 771
Fhybrid Sathi 210 ) o % 358
BRR dran2E 00 220 - & = 570
Tonl %2 15
2.0 Nonblock
Fiybri Shakes 2 = = 5] 753
Fiybrid Alloran i T = 578
bk Cathi 5 1n 87 n 132
BRAI dranz FEF] I a2 = 551
A ] 7 56 ] 150
HERA, Ty e &6 ] 730
vajon | oo} M [l 1] T 4R3

5F0
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1.2 Extension of non-rice orops

3.2.1 Micire

Dwring the 2013-14 robi season, more than tem thowsand {10,147) farmers cultivated maize bybrids (Pacfic

584, and Pacic 599 tuper) on 2572 ha. ¥ield and vield component data wene taken from 742 fanmen: aomms
188 ravin and satelite blodes [areas where a technology is only demonstrated for one season). Crop outs were
taken from e Belde of Fee participants per main Back ard fram tas farmere’ fields per sadpllte bl
Awerage yield of maire was 8 5t/la and vared from 6.3 t/tha in Shalolethi District to 11,2 t/ha in Bogra District
[Table B]. fv=rage yiekds in cocess af 10 tha were alsa adhieved in Rangpur, Lalmanirhat ard Kurigram
District=. Yield in the medium salinity coastal districts [Khulna, Bagerhat and Sathikhira ) were loser at S0 9
t/ha.

Table 5. ¥ield and wield components of maize in different loations including the coastal region of Bangldesh
during robd season Hiii-14

Bl i eld and plant characters

gt ";:. Giins per % af filed 000gmin | Yiekat 10%

oob Erairs we ight {gm) itfhaja
1. Min Block
Barguna 465 a1 ] o7 835
Jhaloiathi 526 508 ] 28 6265
Pirojpur 452 BES L] 112 an
Bagerhat 421 561 ] 246 211
Kruina L L or ER. i) 213
Latkhira 570 40 EC] [ 9,08
Bogra J02 129 £ ] EL | 11.73
Rangpur LT 114 = 144 i
Lalmosnirhar [ZET) 125 ES] E[E] 0.7
Kurigram JAS 107 e 451 16067
Average 5492 T £ 45 9.17
2. Satedlite Blodk
Barguna &.73 3 £ 3000 [ E]
Patakhali 476 546 £ E P 20
Jhalokathi B0 U e Eb i) [
Pirojour &4 66 (£ L] 3 T.55
Bagerhat 476 511 ] £t .15
Khulna 536 531 = Ja3 8]
ZSatkhira 5498 573 a7 381 6.55
Rangpur B0d 1% aF 1¥3 B34
Lalmesnirhar 724 122 -] EF i 9.03
Average 539 a7s ES FFE] .74
iDwverall average 56k a1 L1 LR ] H.46
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Fig. 2 Maire culthvamion in s 2013-14 raby season in Pinojpur disteicn.

A2 2 Sanflower

In the 2013-14 robi seazan, oritical inputs were provided to 11,299 farmers for ybrid sunflower [Hi-sund3)
cultvation on 2,844 ha in both coastal and northem regions of Bangladesh. Yield and yield component data
were cllected from 261 farmers” fields acoss 260 blodks (both main and satelle]. Five crop ots were taken
fram each main black and two from each satellite bHodk. Average yield of minflower was 275 t/'ha and awerage
district yield varied from 2.01 to 3.3 t/ha. Highest grain yield (3,26 t/ha) of surflower waes abserved in
Barguna District (Table &).

Fig. 3. Sunfower s the 200 3-14 Rabi we ko o Bager hat



Tabde &. Yiek and plant characien of sunflower in robl season 2003-14 {awerage of fve oop uts per main
block and tweo per sate lite block)]

Yield and plant characters
District Population | plower Seed peer %offiled | 1000seed |Wiekia
(plamts/m] | diameter jom] | Aower seeds weight [g) | 10% [t/hal

1. IMain Block

Barguna 2 &) & ot EE} T 336
Patwakhali 278 7 1,7Hn &7 & 115
ihalokathi P i5 GA5 &R Gl 1 TH
Pirojpur pL ] H Ga1 £l pli ] B4
Bagerhat ol i& 4an EE s 285
Khuina FH n 1341 3 a2 X
Sartihira ERri 19 i,i83 a3 T 254
Bogr 2a] Fon 178 84 3 188
Rangpur ETY i L] B sl 214
Lalrmanirhat 308 " 5 B 67 FIFE]
Kurigram 3 kL n 243 1 ™ m
Ayerage Fas 0 [ £ &2 264
2 Tatellibe Block

Barguna FI] ] 781 83 75 314
Patuakhali ok I ] Gl &2 158
Ihalokathi 308 i [ T8 107 172
Pirojpur 28 i G4 &4 i 184
Bagerhat F] iE 1181 5 E F ]
Khulna PN 14 1,002 a7 L3 1 103
Lartkhira 360 1 1152 42 Th I
Gepalgemj rr hli} 1544 a2 T 117
Bwerage Fal 1= GET 5 i )
Dwenall awerage o Pl tEEY Bg a2 274

1.3 dquacisiture in ghers

Gier agueculture &2 year-round actisity and profitable business for the farmers of sowthem Bangladesh, The
participants were given mperience in arange of improved management practices inchuding feed formulation
and fish-rice-wegetable integration. Fish prodiuction data were collected From 266 farmers whio were engaged
in fish cultrwation ina total of 37 ha of ghers acoss 15 upesios. Production cost was highest inTalka
sub-digtrict of Sashkhira [319 thowsand Tigha ) companed weith the average cost of 244 thousand Tk/ha (Tablke
. Marrelgon sub-detict of Bagerhat District showed very good performance in both total income jower 1

million Tk/ha) and ret profit (abmost 800 theesand Tkfha). fwerage total income and net profit werne 417 and

173 thousand T/ ta, respectively. dwverage fish production of the 15 upo.dios was 1,32 5 ig'ha, while the
highiest production of 3,873 kg/ha was obiined at sorrelgonj. Production was lower iin areas affected by

salirity.
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Table 7. Productivity and proftability of fish in ghers during 2013

Towml | Production |
Name of upaziky | No. of water | cost Income
Slna | o tamers |body | (th/hax r;:;c]lhn [H/hax E}I:':t BER
{igha | 1000) 1000) | yp0)

1 Mormegan 25 F 288 3873 Loa7 | 78 378
I Fakimhat ¥ i) 313 1318 THE T TS
3 Molahat 14 ET) 281 3,207 a7s 7] 335
[ Mongla 76 7 181 7] i) 1] 146
5 Fampal 14 T 261 2620 712 452 74
3 Satihira Sadar 7 17 208 TR 240 31 115
7 Tala 25 ] 119 o7 1 [E) | 0&?
2 Kaligonj 14 ] 226 e 54 7] 117
3 Pz ¥ ] 15 1072 BE 160 182
id Shyamnagar iz il 28 080 T 554 384
11 Kalaroa 15 ] 216 2371 = 78 136
1 Debhata 14 T 287 0 24 (261) | ooa
] Dacope 27 EF) 208 143 4= [T T
14 Koyra 16 14 249 0 im0 7= 068
5 Faikgacha 18 15 200 . . EEEE
Tatal el bk |

Pucrag 741 138 a7 ] 17

1 ha = 7.47 bigha

Fig. 8. Succdiaful gher scthvity in 2} Bagertat and [b) Satkhing DAt durisg 2013,
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4. Cordusiors

Increasing production, prodectivity and income from fam heldings i possible through inoressed copping
irferxity, shftingfrovmneal reop eariefiee te impreseed wnefe s and diesecifieation By oaling raet the reenbs
pbtained from vaidation activitie:, productisn of bath agricuture and aquacuiture can be docbled The
resubaaf the atudy will be useful for furthe rrescorch ad exderaion werk. An irtegrated approsch foouing

on traning, dlocklevel demarstrations, famm lewe! advsory sipport, financial support and fied days ensured
sucoessful femarsoanon and promoton of ew nowizdge 1mang famsers.
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