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FEFHOMHIFERIRE
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ERNE AT ED 3 FR OB TH LB,
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(F1—-1, 1 ~25M)
11— E B e B ET M
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S R e T R N R P Y
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Total 24494 22975 23795 29410 29197
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5 Cotton 18 28 22 18 18
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a) Aus 7953 | Raed| TEL| T8e%| s |EziAp
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5 Cotton (185 (m?% (1;§ (12§ (133
6. Sugarcane <s%2.?§ (43‘2?3 (4%22% (4?3%

5 Biffow@eshi
TRV O EMA AN H B X R - 4O R/MO L 5 KM - 2 i Fh ORI yFFEE I
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d) Aus ORMME Aman OHHFMO LI % D
DAEHMBOE~ 2D b EL L T koM BEHELLTIALOES TR TEC
Lk by BAER, BHIEAOSTOH, ChABMRKHEF2{BREKE N,
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Acre 24 b
5 ¥ 2 Aus Aman Boro #
A A A
Bt = 14(112) 12 (96) 6 (48)
i i 2 (16) TSR~
4] 1 5 (40) 6 (48)
] ;08 2 (14) 5 (40)
| flt 10 (80) 10 (80Q)
B B 30(240) 20(160) 26(208)
i i - - -
A D 44(352)
A 214 12 (96) 9 (72) 12 (98)
iz} s B (64) 6 (48) 10 (80)
= gt 66M(528) 64(512) 119(952)
Dacea FEAMFE (3 ~3 5acre 77X )OMWEKL 2,
A B & B H M) 3+
Bi1- 1
250 - Aus
200 o
" I
# 1501
=
pg 100
50
10}
1 é 3 a '5 :s 8 9 1'0 1'1 12



& E %

i

250

200

150

100

50

10

250

200

150

100

50

10

B1 -2

Aman
1 1 1 1 L 1 1 1 L 1 L [
1 2 3 4 5 é 7 8 9 10 1 12
Boro
B - 3
L Boro
A DN
L 1 L 1 1 1 1 ] 1 1 L 1
10 11 12 1 3 4 5 é 7 8 9



2. EEBAIIREE 2 - (FMT, I) I HEMEH7

1. BhoBmMEs L UAR
FMT.I RKPFHEHE, Atr2 -Cerdo2MENMEAET I ( %A &K

EOMPNEMED 2FEOH N %> T i,

a) FM.T.I TH
BEFHFLICUAA(NERAA), BFRAET I&E*OMKAKCHL T
a) BErsEMAICY 3 5 mEis £ BT IS Bo
b) BMIEIH O NMMIC L o TERIGT OBH LM 21 2 20
) THOMLWRFHOBMC L o TREMCERERE 0 KB 5o
LRITFB zHAR WA 1T o ko

b) AE,T.1 (oM WiERR, BHOoRAMMEF I UBBMBECEATy 3£ L
7o
BHORDIENERT Ol D THLHWEBIEKADEIBORALTWD Sherpur ¥ LU
gauri pur XL THEER KB E T 27%0

2, B Hh BB
a) AETI ©#%H (Instructor) ¥ XU Mechanic &Oa RFHE
HEHEHOFZAET 1 ~ORfEWIC > 22, Bk, £7, Rl |, r2mn
HRMOMMITELHME Lamlims 3 L 7o
WM 197441 H 1M
W% ABET 1 ME¥MMIEYM Instructor & L I¥ Mechanie 12 %
b) Distriet Mechaniec Officer ©OW{s
District WAL ESh T b Mechanic (€ LTE & L TRBRMMICIE+5 %Dt
o
MM 197 4481 2H 1M
HHR¥E District Mechanic officer 1 54
¢) AET I Mechanic ©Ws
19744E128, RADDH>7 ALE.T.1 Mechanic OFHERBKBICDE, boifl
BUMRIESERACEGIN, TRAEN 4 ZOPE Mechanic ¥ Lo

-7 -



£ 1 &3 Mechanic ICXT 3 BIEHDHEL LT Engine, PHEMOEM. i 25tk
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19 6547 ARXEERIH L 2 - DOBESTIRE L2\, WH PRHRICHIOD M
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THE FIRST IFIVE YEAR PLAN 1973 - 78
WATER RESOURCES DEVELOPMENT I

1) Intreduction and Background

Bangladesh having a flat deltaic area of about 35 million acres has been
formed at the confluence of three mighty river system: the Brahmaputra-
Jamuna, the Ganges-Padma and the Meghna. These rivers drain an area of
38.4 crore acres of which only about 2,9 crore acres (7.5 per cent) lie within
the country. Of the annual average rainfall of 70 inches, more than 80 per
cent occurs during the months of May to October, causing widespread flooding
whereas drought condition exists for the remaining six months of the year.
About 33 per cent of the total cultivable land is flooded to depths exceeding 3
feet in an average year and the rest (67 per cent) may be considered as inter-
mediate and high lands suitable for irrigation development. Development of
water resources must accompany the development of agriculture in Bangladesh.
It is realised that to attain self-sufficiency in food, side by side with improved
agricultural inputs, irrigation water is to be supplied, proper drainage facility
is to be provided and land is to be protected from flood.

The first major study of the problem of water resources development
in Bangladesh was initiated in 1957 by a UN Technical Mission (Krug Mission).
In its report, the Mission primarily dealt with the unique problems of floed in
this country and sugpgested embankment and channel improvement for flood
protection and contrel., Subsequently flood and water resources problems
were studied by General Hardin (1963) and Prof. Thijsse {1964) whoge
findings paralleled those of the Krug Mission. Former EPWAPDA was
created in 1959 for taking up implementation of the flood control, irrigation
and drainage development programme. Immediately after its creation
WAPDA hired the services of the International Engineering Co. of USA (IECO)
as General Consultant for preparing a comprehensive plan for the conservation
and development of water resources. Having worked for five years, IECO
produced a Master Plan which was a 20 year programme involving 51 major
projects. The Master Plan made very little provision for small and medium
scale irrigation development which is so vital for agricultural production.

Following a request made by the former Government of Pakistan for

World Bank assistance in the development of the water resources of the



country, the Bank Reviewed the IECO Master plan and sent a special Mission
in 1967 to assess the requirements. In July 1970, a proposal for an Action
Programme for Agriculture and Water Development was presented by the
Bank, In the Action Programme the Bank identified 18 flood control and
irrigation projects for implementation. Implementation of the Action Pro-
gramme could not make a headway due to the War of Liberation. After
liberation, the Bank reviewed the entire water programme in the context of
their Land and Water Sector Study for Bangladesh. In the revised Programme,
the Bank has laid primary emphasis on irrigation and drainage development
which will result in increased agricultural production during the plan period.
Simultaneously, it has also been suggested that during the plan period studies
and investigation of the major rivers and hydrological regions should be in-
tensified and completed with a view to identifying long-term development
programmes.

So far, over 30.00 lakh acres have been protected from upland flooding
and inundation by sea water through flood control programmes. These works
included 2,270 miles of embankment, of which 2,077 miles are in the coastal
belt and are provided with sluices and regulators. The area protected from
saline water inundation and monsoon flooding has ensured at least one sure
crop. Physical works also include a total of over 1,000 miles of main,
secondary and tertiary irrigation canals, some 4,600 sluices and regulators,
and 3 major and 85 minor pumping stations. Irrigation coverage, so far, has
been about 1 million acres which is estimated to have increased up to about
13,60 lakh acres by June, 1973. The estimate is based on 122,000 acres
under large-scale projects (LSP), over 1 million acres under 30, 000 Low-
lift Pumps (LLP), 175,000 acres under 2, 900 "deep'' tubewells{DTW) and
16,000 acres under 2, 000 ""shallow' tubewells (5Tw),

2) Problems and Prospects

A very rapid progress in agricultural production, particularly in grain
production is a pressing need for Bangladesh. Attention and effort are
focussed at present for increasing food production through quick-yielding,
low cost, and labour intensive irrigation schemes and use of new high-vyielding
rice varieties. The new varieties of rice require a controlled water supply

for irrigation. To feed the rapidly expanding population, a rapid expansion
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in irrigation areas in the country is essential. It is, therefore, imperative
that a balanced development strategy is formulated which should include both
short and long-term irrigation, flood control /protection and drainage projects.
As the construction and gestation period of major multipurpose water projects
are long, emphasis will be on short-term irrigation, drainage and flood
protection schemes. However, action on some selected long-term projects
will be initiated now so that these may begin to render benefits during the
subsequent Plans when the benefits from short-term projects will begin to

taper off.

A, Low-lift Pump Irrigation

In Bangladesh irrigation potential is constrained by the availability of
surface water as well as occurrence of saline ground water in the South.
Although the rivers carry a total of over 50 lakh cusecs during the wet season,
the flows in all.major and minor rivers add up to only about 225, 000 cusecs
during the dry season. The present Plan is to utilize the maximum surface
water potential irrigation by low-1lift pumping by fielding a total of 45, 000
single-stage low-lift pumps, It is believed that any further withdrawal would

cause problems of navigation, fisheries, and salinity intrusion,

B. Tubewell Irrigation

Although'an extensive ground water survey is yet to be completed, ex-
perience from several hundred wells that have been drilled, together with
other technical evidences, indicate that there is a fairly good prospect for
tubewell development in Bangladesh., Studies undertaken so far suggest that
the most favourable areas for tube-well development are:

(i) North-west region {Dinajpur, Rangpur, Bogra, Pbna and Rajshahi)

over an area of 4,000 sq. miles.

(ii) North-west part of the south-west region (Kushtia and parts of

Jessore and Faridpur) covering about 2,600 sq. miles.
(iii) North-west corner of the North-east region (north Mymensingh)
covering an area of about 500 sq., miles.

Ground water studies carried out by various agencies indicate that, ex-
cept for the saline area (area south of Jessore Comilla line) and red tracts
of Modhupur and Barind areas of Rajshahi and Dinajpur districts, suitable
shallow aquifers exist for development of '"'shallow'' tubewells, These tubewells
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usually having less than 100 feet depth, involve low cost and shorter time and
will employ local skill and materials. However, since shallow tubewells for
irrigation purpose were never tried previously in Bangladesh, the programme
should be implemented with caution at least during the initial stage.

Although a comprehensive Groundwater Survey Programme was started
in 1970-71, no appreciable progress could be made due to the War of Iberation.
After liberation, work has been resumed; so far data on several hundred test
wells and a number of deep tubewells have been compiled and a map of seasonal
fluctuation of water table has been prepared by the Groundwater Directorate
of the BWDB. Excluding low lying areas as well as areas with unfavourable
aquifer conditions, the total area so far identified for prospective tubewell
development in Bangladesh is about 9.5 million acres. It appears that from
recharge consideration alone, about 47,000 {2-cusec) tubewells can be accom-
modated in the area. However, there are other limiting factors on which
withdrawal of groundwater will depend, such as: (i) spacing of wells {inter-
ference), (ii) safe yield, (iii) quality of ground water, (iv) economics of
pumping and {v} availability of suitable land for irrigation from the stand-
point of contour, productivity and water-holding capacity. Considering these
factors and allowing a spacing between wells of zth to 1 mile, the total
number of tubewells {2 cusec) has been tentatively fixed at 19,000 In a
similar way, the number and distribution pattern of ""shallow' tubewells have
been tentatively fixed at 15, 000 (%cusec) . The programme may have to be
revised later on, as the results of comprehensive groundwater survey become
available. In addition, private sector participation in shallow tubewells may
be encouraged subject to technical and other constraints. Any additional
irrigation coverage due to such programme will contribute towards meeting

the Plan target,

C. Low Cost Irrigation Methods

A resgearch project on low-cost irrigation methods, including different
types of dug-well and tank irrigation has been designed and is being imple-
mented by the Government under the overall guidance of the Planning Com-
mission. The alternatives which are being considered are different types of

dug-wells and tank irrigation.
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Dug- Dug-wells

There are more than 1, 000 dug-wells in Rangpur district which can be
used to some extent for irrigation but these are unlined and the water is ex-
tracted by hand which is not an effective method of withdrawal of water.
Improved design and type of dug-wells should therefore be considered in
future. These are:

(i) Lined Dug-wells--These wells could be constructed by manual ex-
cavation of a hole about 6 feet in diameter, about 25 to 35 feet deep (in north-
ern districts) depending upon the position of ground water table. A concrete
ring of about 5 feet internal diameter could be lowered into the hole followed
by perforated brick lining as the cuoncrete ring descended into the excavation
under its own weight. Pumping from such wells at the rate of about 0.5 cusecs
should be possible in most cases with simple surface mounted centrifugal
pump.

(ii) Dug-well with bamboo strainers-- Such tubewells have been used in
areas with artesian aquifers. Its use in Bangladesh will, therefore, be
limited.

Construction of the well will be simple; a 6 feet diameter hole, 25 to 35
feet deep should be excavated manually. At the bottom of the well two or
three hollow bamboos with longitudinal slots will have to be inserted. These
bamboos will act as strainers, water will enter the bamboo strainers and will
rise into the well automatically, under artesian pressure.

(iii) Jetted wells -- Where the available groundwater table is too deep,
jetted wells should be drilled by means of simple, locally manufactured
tripod rigs capable of being moved from place to place manually or by bullock
carts. Research and development work is required to define the most appro-
priate design for this type of well but it seems likely that about 60 feet of 4
inches screen followed by up to 40 ft. of 6 inches plain casing would yield
0.5 cusecs. A simple propeller pump would have to be used for withdrawing
water from such a well, The equipment required for jetting may consist of
a simple tripod arrangement for suspending the casing while it is being lowered
into position and a pump to force water down through the casing to create the
jetting action. To drill a 6 inches hole into a depth of 80-100 ft. and to lower

the casing may take a couple of days. Preliminary cost estimates indicate
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that the capital cost of these wells will range between Taka 2,000 and Taka

2,500, the cost of simple dug well being the lowest and the jetted well being

the highest.

Tank Irrigation

Bangladesh is a country where there are numerous tanks fulfilling the
multipurpose water requirement in rural areas. It is estimated that the total
surface area of all tanks would be 633, 000 acres, but almost 75 per cent are
derelicts. One idea was to excavate the tanks and utlize the tank for irriga-
tion during the dry season. Quantitative analysis has, however, shown that
the proposition of deepening tanks merely for the purpose of us ing the tank
water for irrigation is not feasible. As an example, one may consider Feni
subdivision which has a large number of tanks as compared to other sub-
divisions. The total area of the tank in Feni subdivision has been estimated
to be 13,400 acres. Also it is assumed that these tanks were excavated to
ensure a minimum depth of 8 feet of water during the dry season. Asgsuming
conservatively that loss due to evaporation and seepage during the irrigation
period will be about 25 per cent and that a minimum of 3-4 ft. of water must
be retained in the tank to support aquatic life, it is found that if all the tanks
in the Feni subdivision were re-excavated and utilised for irrigating agri-
cultural land it would hardly be possible to cover more than 5 per cent of the
total irrigable land in the area during the Boro season.

Although intensive irrigation using tank water is not feasible re-
excavation, cleaning and fertilization of tanks for the purpose of raising fish
seems to have great promise in Bangladesh, A properly excavated, cleaned
and fertilized one acre tank should yield about 1,500 pounds of fish annually,
Assuming conservatively, an average yield of 1,200 pounds of fish per year,
expenses of Tk. 500 per year and price to farmer of Tk, 2 per pound.
farmers' annual profit is calculated to be Tk. 1,900. The annual profit that
a farmer makes in the Comilla district, for example, is said to be about Tk.
500 per acre when traditional technology is used and Tk. 1,600 per acre when
proper irrigation and flood protection facilities are provided and all other in-
puts including HYVs are made adequately available. This indicates that not
only re-excavation of existing tanks but also excavation of new tanks has a

promising future in Bangladesh. The primary benefit will be fish production;
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secondary benefits will be water supply for domestic use, recreation and to

a limited extent, irrigation.

D. Flood Control and Indo- Bangladesh Co-operation

The problems and prospects of short-term development as outlined
above will form the initial stage of an overall water development plan. The
problem of formulating such an overall plan is complicated due to the fact
that a complex system of major rivers, all originating outside the country,
pass through this flat delta interlaced with a large number of small streams
and channels which carry over 50 lakh cusecs of flow and enormous sediment
load during the monsoon. Over a period of years some semi-major and many
minor rivers have deteriorated to such an extent that dredging in some rivers
is needed to improve their carrying capacity for efficient flood flow during the
monsoon and better navigation and irrigation during the low flow season.
Embankment has been considered as a good means of flood protection. Double
embankment over a long period of time may cause raising of river beds due
to siltation; this may solve the problem of flood protection but over a period
of time may cause the adjacent lands to fall below the river beds in some
cases creating waterlogging and other consequent gsocial problems. To
counteract this effect dredging is again a solution in the double embanked
stretches of some of the rivers.

The major rivers except the Meghna derive only a negligible proportion
of their flow from run-off within Bangladesh. Major problems, therefore,
arise with the development of these international rivers, which have to be
resolved through co-operation between the countries involved. For such co-
operation and joint action, India and Bangladesh have set up a Joint Rivers
Commission. The Commission is presently working on a number of gpecifie
studies. The question of formulation of a long-term plan to develop river
systems for mutual benefits is also under consideration by the Commission.
The small streams and channels lying within the country will have to be
enlarged and controlled by suitable structures for improving irrigation,
drainage, flood control and quality of the environment. The plan will also
include interlinking of watersheds into an integrated regional water develop-
ment system. The limited fresh water supplies during the low-flow period

should be supplemented by diversion of water from major rivers at strategic
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points and by selected estuary closures. This plan for water control in
Bangladesh will have to be carried out by stages, each of which will be a self-
contained step with identifiable benefits justifying its implementation and each

contributing towards reaching the ultimate goal.

3) OCbjectives

Cne of the major objectives of the plan is to achieve self-sufficiency in
foodgrain production by 1977-78. To achieve this objective, the programme
in the water sector has laid considerable emphasis on fast pay-off and short-
term water development projects, while concurrently stressing the necessity
of undertaking studies and initiating actions on large-scale projects. The
specific objective of the Plan will be as follows:

1. To maximise benefits by increasing efficiency of operation and
management of completed water development projects.

2, To re-organize and strengthen the existing executing agencies of
flood control, irrigation and drainage works to enable them to
undertake massive development programmes in an efficient manner.

3. To install low-1ift pumps and tubewells, and to design and construct
irrigation channels for proper delivery of water,

4. To develop and control surface water resources in order to provide
dependable and timely irrigation for winter crops, by medium to
large-scale canal irrigation.

5. To protect coastal areas from saline water inundation by coastal
embankments and to control or regulate flood in vital areas.

6. To negotiate with India on the development of the Ganges, the
Brahmaputra and the Meghna river basins and utilization of their
waters under a long-term strategy.

7. To organize and expand the hydrological data collection activites
and to intensify studies of the major rivers and the hydrologic
regions which will be essential for drawing up a comprehensive

water development programme for the country.

4) Strategy of Development
In Bangladesh, social and human factors weighed so heavily on planning
and selection of the ""right" project that over the past years there has been a

continuing effort to identify the most appropriate overall strategy for water
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resources development, particularly for the irrigation development. One of
the most pertinent areas of discussion and analysis has been the relative
merits of ''major' versus ""minor' projects. With regard to "major" projects
it has been observed that because of design problems (partly attributable to
the advice of foreign consultants not adequately familiar with local problems),
the facilities built have in many cases proved to be less efficient and depend-
able. Moreover, problems have arisen in connection with obtaining rights of
way for large-scale projects and with farmers' natural reluctance to invest
for the cultivation of HYVs when the control of vital inputs was in some one
else's hands. By contrast, small irrigation projects have developed on the
concept of providing facilities in response to requests from small co-operative
farmer groups. While the engineering of such projects is below the optimum
level, these projects have led so far to the irrigation of over one million
acres while the "major'" projects have reached less than one-fifth of this area
at a very high cost.

The overall strategy of irrigation development during the Plan period
will therefore be one that permits and requires the earliest and direct in-
volvement of the farmers., The strategy recognizes the tremendous potential
latent in rural Bangladesh that can be realised with gmall and intermediate
scale irrigation and drainage development projects, low-lift pumps and tube-
well development. Simultaneously a number of selected large-scale projects
will be taken up, which are on-going, labour-intensive and will provide sub-
stantial flood control, drainage and irrigation benefits towards the end of the
plan period. Attempt will be made to introduce water management within the
Coastal Embankment Project, Phase-I so that agricultural benefits can be
derived within the project area in the shortest possible time.

Although the strategy during the plan period is to lay emphasis on
"minor' projects (which along with some selected large-scale multi-purpose
projects are expected to provide irrigation coverage to only about 20 per cent
of the net cultivable area by the end of the plan period) it is realized that the
ultimate solution of the problem lies in long-term basinwide development.
Attempts will, therefore, be made to intensify the regional studies and study
of the major rivers and to identify and formulate long-term projects for im-

plementation during subsequent plan periods.
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Last but not the least, there is a great need for continuous project
evaluation and an urgent need to recover part of the cost of projects. During
the plan period, a project evaluation team from the Planning Commission will
be continuously engaged in making an assessment of progress against targets.
Water charges will be realized from the beneficiaries to recover a part of the
total cost of development because without a judicious pricing of water, efficient

utilization of this costly input can never be ensured.

5) Programmes

A, Improvement of existing irrigation projects

As indicated earlier, highest priority is to be attached to increasing the
efficiency of operation and management of all existing irrigation projects.

Some important steps tc achieve this goal would be:

(i} To introduce some flexibility in the allocation of the number of
tubewells and pumps to each district on the basis of existing
hydrological conditions and past performances in maximizing the
command areas so that a system of incentives aimed at maximum
efficiency is complemented although existing schemes define the
number of tubewells and pumps for each district.

(ii) To consider each irrigation facility such as tubewell and low-1lift
pump, as independent project requiring survey, design and con-
struction of irrigation channels,

(iii} To increase the number of hours of operation of tubewells and
pumps to at least 12 hours per day on an average, during the months
of peak irrigation requirement,

(iv) To entrust the responsibility of operation of tubewells and pumps
to the farmer groups. The agencies shall, however, continue to
provide maintenance and repair services,

{(v) To recover a part of the cost of irrigation from the beneficiaries.

(vi) To reorganize the agencies presently involved in conservation,

development and utilization of water resources in the country.

B, New Irrigation Projects
Next to this in the line of action, will be to take up short-term, quick-

yvielding projects such as low-1lift pumps, '"deep' and "shallow'" tubewells and
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canal irrigation. From available hydrological data it is estimated that it is
possible to field about 45,000, 2-cusec single stage, low-lift pumps, 19,000,
Z-cusec '"deep'’ tubewells and 15, 000, %- cusec '"'shallow' tubewells within the
plan period. Out of a total 45,000 low-1ift pumps, about 7,000 pumps will be
used for pumping water within the surface water irrigation programme of
BWDB. As regards tubewell development, two separate schemes will be
taken up, one for 19,000 "deep'' and another for 15, 000 "shallow' tubewells.
A tentative regional allocation and year-wise phasing has been suggested in
the Plan which may be modified on the basis of hydrological survey.

Total areas expected to be brought under irrigation programme at
beginning and end of the plan period have been estimated to be about 13,60 and
41.30 lakh acres respectively, By the end of the plan period the areas
covered by various types of irrigation projects, that is low-1ift pumps, tube-
wells and large-scale canal irrigation are expected to be about 22,50, 14,20
and 4,60 lakh acres, respectively (Appendix N-2), The estimates are based
on an ultimate command areas of 60, 50 and 15 acres for each '"deep' tubewell,
low-lift pump and '""shallow' tubewell, respectively. Besides, an area of about
8 lakh acres will be provided with improved drainage facilities by small

drainage schemes.

C. Flood Control

Flood Cont'rol Programme during the plan period will include:

(i) Flood protection embankment to protect low lying areas from floods
and coastal embankments to protect land {rom saline inundation and
also to develop polders for irrigation and drainage.

(i1) Urban protection works to protect the important urban/commercial
centres.

(iii) Channel improvement, river training and land reclamation.

(iv) Studies and initiation of action on long-term multipurpose projects.
The programme proposed to be included in the FPlan will protect an
area of over 21 lakh acres from floods. By June 1973 an area of
30 lakh acres fully and 9 lakh acres partly will be protected from
floods. At the terminal year of the Plan the fully flood protected
area will be over 51 lakh acres and 9 lakh acres will be partly

protected. Besides protecting the land from damages to crops,
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fiood protected areas will provide improved social security,
communication, commerce and trade, land value and environmental

condition to the people inhabiting the area.

D, Surveys and Data Collection

There will be emphasis on the programme of comprehensive hydrological,
groundwater and hydrographic surveys and data collection. Hydrological
surveys will include collection of discharge, water level, sediment load,
rainfall, evaporation, sunshine records and salinity data. On hydrographical
surveys cross sections of rivers should be collected in all the major and
medium size rivers all through the country, On groundwater surveys there
will be extensive coverage of data collection on quantity and quality of ground-
water. Stress should be given on processing, analysis, interpretation,
research and publication. Water balance studies should also be undertaken.
As basic data form the basis of formulation of any water project emphasis
will be on accuracy of surveys and consequent processing thereof. Research
will be undertaken on hydralic and hydrological problems of rivers, river

training, sediment transport, bank erosion, etc.

E. Recovery of Cost of Irrigation
An economic analysis of costs and benefits from various types of irri-
gation projects have been made under a set of conservative and realistic

assumptions. This is presented in Table VIII-23;

Summary of Benefit-Cost Analysis of Irrigation Projects

Present
Repayment as
percentage of

Annual Annuzal net

Type of Irrigation cost facre Benefit/acre B/C

(Taka) (Taka) annual cost.
1. Low-lift Pumps .. 158 1,285 8.1 23
2. Shallow Tubewells 156 1,023 6.6 34
3. Deep Tubewells .. 216 1,118 5.1 14
4. Large Scale Canal 280 1,200 4.3 Nil.

Irrigation
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The calculations are based on certain variable assumptions, Never-
theless, benefit-cost ratios (B/C) as shown in the table are indicative of the
relative efficiency of different types of ir.rigation projects. It will appear
from the table that though investment on irrigation is highly profitable,
realisation of irrigation costs from farmers has been very poor; it ranged
from nothing for large scale projects to 34 per cent for shallow tubewells.
Without a simultaneous increase in revenue generation by recovery of cost,
further expansion of water resources development will be seriously constrained.
Recovery of cost of irrigation is also necessary for better utilization of the
created facilities in water development.

Financial analysis of the return to farmers from use of irrigation water
indicates that the farmers drive a considerable surplus., But considering the
facts that our farmers are generally indebted and that they will need to
consume more with increased income, it will not be possible to realise full
cost of water from them during the Plan period. There are considerable
variations in costs and benefits under different types of irrigation and in
different areas under the same type of irrigation. Imposition of taxes strictly
on the basis of costs and benefits will, therefore, invelve enormous complexi-
ties. It is, therefore, suggested that a minimum uniform and gradually in-
creasing rate be imposed for all types of irrigation throughout the country.
Considering the present rate of payment by the farmers and other factors, it
is proposed that the following water rate should be realized from beneficiaries
during the Plan period;

(Water rate in Taka per acre.)
1973-74, 1974-75. 1975-76. 1976-77. 1977-78.
50 70 90 120 150

This will imply the rates of subsidy on different types of irrigation

projects as shown in Table VIII-24,

Gavernment Subsidy on Annual Costs, in Percentage Terms .
Types of irrigation. 1973-74. 1974-75. 1975-76. 1976-77. 1977-78.
1. Low-1lift Pumps 68 56 43 24 5
Z. Shallow Tubewells 68 55 42 23 4
3. Deep Tubewells 77 68 58 44 30
4, Large Scale Canallrrigation 82 75 68 57 46
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Low-lift pump and tubewell irrigation differs in some respect from
large scale canal irrigation projects. In case of low-lift pumps and tubewells,
an alternative system of payment is also suggested. Instead of paying water
charges at the above rate the beneficiaries may have the option to own the
facilities by payment of capital cost., This capital cost may either be paid at
a time or on instalment basis. In such cases Government will still be providing

repair and maintenance facilities on payment, if the farmers so desire,

6) Organization, Employment and Training

Development and utilization of water resources is a pre-requisite to the
development of agriculture and also to the overall econcmic development of
the nation. Unfortunately in the past, achievement against target has been
rather unsatisfactory. Experience indicates that efficiency of projects has
been reduced considerably primarily due to lack of co~operation and overlapping
responsibilities between various agencies, Examples are Thakurgaon Tube-
wells, G,K. Project and Low-lift Pumps and Tubewells under BADC where the
actual command area has been less than 50 per cent of the expected command
area.

The achievement of physical target of water sector during the Five Year
Plan and consequently the attainment of self-sufficiency in foodgrain is subject
to several conditions, an important one being reorganization of water re-
sources conservation, development and utilization agencies.

The reorganized set-up is recommended to be one in which conservation
of all national water resources and development of large-scale multipurpose
projects will be the primary responsibility of the Ministry of Flood Control
and Water Resources. Ministry of Agriculture will be primarily responsible
for development and utilization of tubewells, low-lift pumps and small irri-
gation and drainage schemes since such projects are directly related to agri-
cultural development. The Ministry of Flood Control and Water Resources
should concentrate on conservation of water resources, survey, planning,
designing, programming and execution of large-scale surface water develop-
ment projects. The Ministry of Agriculture through a reorganized set~up will
be responsible for installation of tubewells and low-1lift pumps. It will also
be responsible for implementation of small schemes for irrigation and
drainage and operation and maintenance of completed projects of Water



Development Board excluding the largescale multipurpose projects. However,
in planning and programming for the small irrigation schemes, tubewells and
low-1lift pump projects the agencies under Ministry of Agriculture should get
prior clearance from the Water Development Board and the Flood Control and
Water Resources Division of the Planning Commission,

The reorganized agency under the Ministry of Agriculture should be
decentralized, to the District level having planning and implementation cells.
To perform the responsibilities entrusted to it the Water Development Board
should be decentralized into several regional offices. The planning, designing
and programming of large-scale projects will, however, have to be done at
national level. For planning and programming at the national level there should
be a Planning Cell in each of the two Ministries. The existing office of the
Central Executive Staff under Water Development Board amy be reorganized
to form a Planning Cell under the Ministry of Flood Control and Water Re-
sources. The Flood Control and Water Resources Division will co~ordinate
the activities and formulate the overall national plan in consultation with the
Planning Cells of the two Ministries.

In the light of rapidly increasing labour force, creation of employment.
opportunities has been given priority in the overall Plan. The implementation o
of projects in the water sector will generate substantial employment not only
in direct project execution activities but also in indirect activities and crop
sector., Training institutes will be established and existing ones expanded and
improved to offer training to engineers and technicians, in order to enable
them to shoulder the responsibility of building, operating and maintaining all
projects included in the Plan. The Engineering Academy at Kaptai will be
expanded to impart in-service training to the officers and staff of water re-
sources development agencies. New institutions should be established to
train a large number of technicians and mechanics for operating and maintaining

tubewells and low-lift pumps.

7 Physical Targets and Plan Allocations

The physical and financial targets of the Plan have been summarized in
Table VIII-25, Details showing distriet-wise and year-wise irrigation, flood
control and drainage coverate of all projects and financial allocation of in-
dividual projects have also been worked out.
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Summary of Physical and Financial Targets

Physical Targets (Area to be Financial Targets
irrigated /protected from flood, for the Plan, cost
drainage in lakh acres}). in crore Tk.

Benchmark cove-

Tvype of Project/
yP . rage (June 1973)

Final coverage Total cost F.E.C,

Agency
Irri- Flood Irri- Flood
gation Pro- gation Pro-
tection tection
(i) LLP/BADC 10.50 e 22.50 . 74 .00 24 .50
(10, 000) {45, 000)
(ii) DTW/BADC 1.23 . 11.44 - 174.00 61,00
(2,900) (19, 000)
(iii) STW/BADC 0.16 . 2.25 - 9.07 -
(2,000) (15, 000)
{iv) Tubewells and 0.50 . 0.50
Fractional Pump/
Private
(v) LSP/BWDB 1.22 (a)30.00 4,63 (a)51.50 309.50 71.00
(b) 9.00 - (b) 9.00 - -
(vi) Small drainage . - {c)7.90 - 11,70
schemes Irri-
gation Directorate
* Total .. 13,63 30.00 41.32 5,21fall 578.27 158.50
9.00 9.00

Figures within pareathesis ndicate number of pump-tubewell,
*Excludes drainage improvement to 0,79 million acres.

() Full floos protection.

(b) Partial flood protection.

(c) Drainage improvement only, no irrigation water will be supplie.
Abbreviationé:
LLP= Low-lift Pamp, DTW= Deep Tubewell, STW= Shallow
Tubewell, LSP= Large-scale projects.
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REPORT OF THE COMMITTEE ON DIESEL ENGINES
FOR SHALLOW TUBEWELL PROGRAMME OF BAISSC

Government of the People's Republic of Bangladesh was pleased to
constitute a Committee to look into the specification of diesel engines for
Shallow Tubewells of Bangladesh Agricultural Inputs (Supply & Services)
Corporation and to recommend a suitable specification for the same vide

Agriculture Ministry's Number 75 /40 dated 16.9.75.

1.02 The Committee was constituted with the following:-

1) Dr. Mosharraf Hossain Khan, - Chairman.
Professor and Head of the Dept.
of Mechanical Engg., BUET,

2) Dr. M, R. Biswas, - Member,
Dean, Agricultural Engg.,
Mymensingh Agricultural University.

3) Mr. Nuruddin Ahmed, -~ Member.
Principal, F.M.T.1.,
Representative, Agriculture Ministry.

4} Dr. Obaidul Islam, - Member.
Director, Bureau of Research,
BUET, Dacca.

5} Mr. Nazmul Alam, - Member-
Deputy Chief Engineer (DTW), Secretary.
BAISSC, Dacca.,

1.03 The Committee in its first meeting on 25.9.75 decided:-

i) To interview the representatives of Bangladesh Agricultural
Inputs (Supply & Services) Corporation, Bangladesh Krishi Bank
and other users of small diesel engines for irrigation purposes,.

ii) To make field trips to interview the farmers using different types
of engines supplies by BAISSC under their Shallow Tubewell
Programme, Deep Tubewell Programme and Low-lift Pump
Programme,

1.04 The Committee met the following gentlemen to get their views on the
small diesel engines:-

i) Mr. Mustafizur Rahman - Member Director (Irrigation),
Bangladesh Agricultural Inputs (Supply & Services) Corporation.

ii) Mr, Grifith of CORR (Christian Organisation for Relief and
Rehabilitation) CORR are using a good humber of small diesel
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engines both air and water cooled for irrigation purposes.

iii) Mr. N.H. Khan, Dy. General Manager (Loan)

Bangladesh Krishi Bank. BKB is one of the other agency in the
Public sector beside BAISSC who is using small diesel engines
for irrigation purposes.

Observations:

2,01

2.03

2,05

From the interviews with the different agencies and also during the

field trips the Committee obgerved the following.

BAISSC prefers aircooled engines and does not like to bring in any
further water cooled engines in its Shallow Tubewell Programme.
The reason put-forward are:-

(a) That aircooled engines are much easier to operate as
practically no attention is required with the aircooled
engines having the fan mounted on the crank shaft.

(b) that the aircooled engines has less replaceable parts
than the water cooled engines.

(c) that the striping of the aircooled engine is much
simpler than water cooled engines.
CORR are using both aircooled and water cooled engines and while
they agreed that the aircooled engines definitely is much simpler to
operate but according to them there should be no reason for absolute
preference of an aircooled engine over water cooled engine, They.
informed that they did not face any specific difficulty with the water

cooled engine.

BKB has used during the past few years high speed aircooled engines
(petrol start kerosene operated) and also during the last one year
water cooled diesel engines. According to them they are satisfied
with both the types but they prefer the water cooled engines now in
use to the air cooled engines which they have used previously. This
preference is, as such, but because of the fact that, air cooled 7
engines used by them has more wear & tear as the Dperat.;ing speed is

very high.

The farmers using different types of engines has definite preference

to certain aircooled engines, not because of their cooling system but
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because of their reliability and the quality of the engines. They are

also satisfied with water cooled engines specially those, which do not

give trouble during the season,

2.06 The Committee while evaluating the observations made by the different
agencies and the farmers feels that there is no specific preference to
an aircooled engine and n difficulty is faced by the farmers because
of the cooling system whatever it may be so long in operation engine

itself does not give any trouble.

2,07 The efficiency, specific fuel consumption and the life of a diesel
engines depends on individual design & make and not on the cooling

system as such.

2,08 The cooling system of diesel engine can be of following types:-
a) Aircooled with fan mounted on shaft.
b) Aircooled with fan not mounted on shaft.
c) Evaporative cooling with condenser.
d) Water cooled with radiator.
e} Run through water cooled.

f) Hopper type water cooled,

2.09 BAISSC are using engines with the lst four types of cooling system.
BKB is using engines with run through type cooling system. In an
aircooled engine where the fan is mounted on the shaft, there is no
additional part which can go wrong or require attention during opera-
tion. Same is the case with a run through type water-cooled engine.
Of course it is quite different to control the outlet temperature in a
run through type cooling system which may result in overheating or

over cooling, both of which would effect the life of the engine.

2.10  Aircooled engines where the fan is not directly mounted on the shaft
has almost similar disadvantages of an water cooled engine have a
water pump and a radiator because there has to be belt and idling
pulleys. But in a radiator type cooling system some additional parts
e.g. water pump, connecting pipe etc. are required and also, because

of the vibration of the engine the connections between the radiator and
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2.11

2.13

2.14

the engines are feequently damaged and require considerable attention.
However if this connection is made by rubber hose, this will not
require to be replaced during one working season. So there is no
definite advantage of the aircooled system where the fan is driven
through a belt over the water cooled system with a radiator. Rather
the cooling efficiency through a radiator is much better than an air-

cooled engine,

It is sometimes argued that in a water cooled engine, water is to be
replenished in the cooling system time to time and this requires
more attention and more time for the operator. The Committee
observed that whether the engine is aircooled or water cooled, the
operator in any case will have to check the engine about the oil and
other items, in case of water cooled engines in the list of check, one,

more item is only to be added.

Hopper type cooling system has no specific disadvantage except
that: -
a) Water has to be checked frequently.

b) Desired temperature control is not possible.

Condenser type cooling system has similar merits as that of radiator
cooling except that the operating temp is higher in this type of cooling

gsystem,

A chart has been enclosed which can be seen in appendix 'B' where
the additional parts which are normally required have been shown

against the different cooling system.

CONCLUSION:

3.01

The Committee feels that there ig no necessity for absolute preference
of aircooled system or water cooled system on the basis of fuel

consumption, thermal efficiency or life.

From operational point of view the Committee feels that there should
be some preference in price structure to aircooled engine over water

cooled engine.
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3.06

The Committee feels that some amount of preference in price struéture

should be given for the good-will, reliability of performance and life.
The Committee feels that some amount of price preference in price
preference in price structure should be given to the specific fuel

consumption.

The Committee feels that the engines having cooling system with

hopper or fan with single belt should not be considered.

The specification for shallow tubewell diesel engines as recommended
by the Committee is enclosed in Appendix-'A' along with the evaluation

procedure to be adopted.
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APPENDIX - A

SPECIFICATION OF DIESEL ENGINE
FOR SHALLOW TUBEWELLS

(Digcharge - % cusec)

The engine should be single cylinder vertical type four stroke cycle
diesel engine with pressure lubrication having the following specification:-

1) Brake horse power - Minimum BHP desired is 5 HP at 1500 RPM under
DIN ""A' or equivalent rating.

2) Operating speed - 1500 RPM. The direction of rotation of the engine
should be such so as to match the rotation of the pump with which it has
to be coupled. (RPM upto 1800 may be considered when combined offer
for pump and engine is asked for).

3} Fuel Consumption - Fuel consumption at 5 BHP at 1500 will be considered
for evaluation and as suéh it will have to be specifically stated.

4} Cooling system - Air cooled or water cooled. The cooling system should
be adequate for environmental condition having 40°C ambient temp and
relative humidity of 100%.

5) Weight - The wt. of the engine should not exceed 150 kg. excluding the
wt. of Fuel tank. 10% allowance may be considered if found otherwise
acceptable.

6) Starting System - Starting system of the engine should be mannual and
should be supplied with gtarting handle and de-compressor lever,

7) The engine will be used to drive a %‘ cusec centrifugal pump through a
flexible flanged coupling. The power take-off side should have an ex-
tension shaft properly keyed or suitable arrangment to fit flange for the
flexible coupling.

8) The performance curve of the engine and other technical brochures shall
have to be supplied.

9) A sample will have to be supplied along with their offer if the model is
not cleared by the standardization Committee,

10) Prices for the spare parts shown in the following page (A-3) shall have
to be quoted along with the offer and the prices quoted should be held for
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a period of 6 months from the date of submission of tender.

Note -

S1.No.

ES TN o AN S -

10.

11,
12.
13,
14,
15.
16.
17.
18.

19.

1.

A full list of spare parts along with unit rates & parts number
also will have to be supplied along with the offer.
Engines having cooling system with hopper or fan with single

belt will not be considered.

LIST OF SPARE PARTS

Name of Parts. Quantity. Rate. Cost.

Cylinder liner std.

Piston Complete with ring, Gudgeon
pin. std. and oversize (10 & 20)

Sets in rings. The top compression
ring should be Chromium plated. Std.
& oversize (10 & 20)

Nozzle.
Plunger and barrel,
Delivery valve for above.

High pressure pipe from pump to
injector.

Low pressure pipe from tank to
fuel filter.

Low pressure pipe from fuel
filter to pump.

Banjo belt and washer for pipe
connection (set),

Fuel filter element.

Lub filter element.

Set of 0 rings & Caskets,
Fuel pump complete.
Inlet valve.

Exhaust valve,

Valve retaining clip.

Pair of big and bearing shells,
std. & undersize (10 & 20)

Main bearing shells std. &
undersize (10 & 20)
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20. Gudgeon pin circlip.
21, Set of oil seals,

PROCEDURE TO BE FOLLOWED FOR
EVALUATION OF OFFERS

During evaluation the following points will be consgidered.

a) Reliability of the engine

If the make of the engine is wellknown to the users 30% price
preference over the lowest acceptable offer is to be given. This
preference as of now should be given only to Ruston (UK) and
Deutz {Germany/BESC),

b) Fuel Consumption

Fuel comsumption of each engine offered at 5 HP at 1500 RPM
is to be calculated from the performance curve and compared with
the stated figure.

For each gram /bhp /hr additional consumption or part over the
lowest consumption offered an amount of TK,20.00 as of now is to
be added to the cost during evaluation.

c) Cooling system

i) Air cooled with fan mounted on the shaft -

A price preference of 20% over the run through type cooling
system will be given,

ii) Air cooled with fan not mounted on shaft but ocperated by two
V-Belts each capable

of running the fan independently - A price preference of 10%
over the run through type cooling system will be given.

iii) Water cooled - Condenser cooling - A price preference of 10%

over the run through type cooling system will be give.

vi) Water cooled - Radiator cooling - A price preference of 8%

over the run through type cooling system will be given.

d) Spare Parts:

25% of the cost of spares shown in page (A-3) will be added to

the evaluated cost for final evaluation,
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Table—4. Quartely rainfall data alongwith their normals in respect of Bangladesh

for the year from 1953—54 to 1972 73

(In inches)

April-—- July- October— | January— | Total
Year Rune September | December | Marech annual
rainfall
1953-514 3000 4701 47 8 81 B3asO
1954565 4029 3642 6 7256 279 84&B6
1955-546 2424 4348 885 344 8001
1956—-57 4488 4595 214 489 10486
1957~58 2615 5858 i97 273 7143
195859 2004 3630 é{.SU 67 & 6990
1959—-460 31456 4490 1839 208 ? 4683
1960—61 2140 4638 5479 174 7501
1961—-62 3053 3766 Z07 .07 7633
1962—-63 2847 3547 6.6 6 08a 7140
1963 —64 36403 4121 go0¢n0 256 g78¢0
1964—-65 3400 4755 1499 093 7947
1965—-646 2767 3313 519 nz7 6626
1966—467 2344 5554 295 375 7268
1967 —468 2324 5953 524 243 7114
1968—69 3047 4697 57 2 351 8B &67
196 9~70 26412 4621 2.82 1.9 6 7711
1970-71 17298 451 2 11746 0?0 7606
1971—72 2436 4566 624 1.72 7798
1972-73 3316 2699 202 212 7429
1973-714
Normal rainfall 29212 4252 883 348 8396

Sovrce :Meleorological Department
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Table—9 #i#hho AL

1969~70 197 1~72
Aus T 258% 255%
Amon f§ 451 776% 4579 789%
Boro F8 6.7 725
Jute 74 58
S I 1.2 1.2
+ © fh 134 141

BRMOBRBHTETD 50 COMRREERAD. 4A~7 A2 TO Aus Mici B2
BHOE s CBRBHETL AN COMEAINAMEEZ ST LTRIELS 3,
COETHEOBMICHIBTALE & W o LI BKEFIC 7 m LA § % BEY IC B AT 5 (i &
P MEBBEO—BOEETF(TUHBRCLNDOLOTE 50 KEHOHMTE. 200
WOMEHHE T B\ i B. Amon (BEKMR ) LrFiln s M 1 RIS T2 2,

3, RIS Fy a0 EFDO FHERLE BIBEEHR

NI IT o a2 R WTHOREME TN T2 BANEROB X E 2 b0 B HB
Rl EMBTL5 50 2 oftiid. OB OE 2ok { BE 20k 2, AL,
MOER HlE 2o RPN TEFANIKCKRE (. TALOMORMBRAEURCOE
ORLRKEFELLLAMAEROBIE AL LTS, EMTML TMhsh o SHE T 5
PIRFERTHAERFZESFTHOBETECR - TIATBRITOHE R WL ZN 206 T 50 i
., I.RR.I, (EBRBEMEN) LOVFAZIRLZ I RFOW. RUENALE~<—xEL
ZHLWERERITOBEAIIEA TV Do Fih Th b OERER M &8 B CEcT
2L EGh Tna,

o TEMEZMFELE BICHIL T 22, WL, MLt 5 2 h{ED 6857850
T -T, BHEEN O3 36 5%, IHWERE o TH 939728~ 9~ T4461%
Ki2ZoTwhiln, ZOECRWTOE 2 ORI zRET 20 ERAE, MK
TH20, BHOEMESNLHAMEENLE 2L 2 ICHBIFCERPINTHWLET LTH D,
LT O LA FCHMPOFTD) REKEIER T2 RCHEALS TEB TR, EHIPE,
ChiBERTELZAKS, MPHTEESs TEROEFHEFE2THLE LS Th B

WmEOEAL EL, BAEFETSH Y, P EEHZORMEBEELD TR (. T
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OEALES KT FHRFr £ HRABLTW 25 L b 1 > Vo kiR 6REX
ke @e, chrcoBEKHBEL, FlEORKEL b, BKX2 @t £ KEE Lb 5o
CRLOABKERRTHBT 2ECHE—OIFR TL2FBH 50 HEEKATEAD 5 (RK
finoHER ) o

% o — b €D TiE, Upland Jute B U Low Land Jute #H b, Low Land Jute
O A VEEE VK TR WHT b IR P T IE 3 h B

oA ERL, SECRWTR, HHPRBCENETHRE KMBRBELIT2 DO
T %o

HWERFIRRIZR BOMMEG. AusTBORM O o 7l T KB K o TWDH
KKAFTHFHOLO BRI 5o

FE, BROB o KBEEHE S EEEK, BorofMORBHRBAKE > TE ko TOM
ReELTRrEROBZD2DITF bido

L HWEREORENDEZ W,

2. BRESHEOFAL],

3 KEEABFHETD Do

4 HGFENBMOEMI DB LT o

5 KRLEREsEETH L.

Dk BpAM HOMFHHELD F N TnD,

pAC, A7 F oy v KRG 2RO EMNTM AV EER T L

M-8 WRLAZZ 7 RURIE, MEOKARLFMEWOMFMNRMZTRL L TV Lo
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Table—10.  Area and production of main crops in Bangladesh.

(Area'000'Acres, Production'000't. )

Crops Pital Tl T Dl peqp,erengee
Area Production Area Production
Rice 21,88U 9701 28,909 10729
Wheat 148 37 215 b4
Jower 2 1 2 -
" Maize 17 5 9 3
Barley 69 16 . 62 16
(Total food grain) 22116 9740 24197 10814
(84.23%) (8365%)
Gram 137 36 154 40
TurRahar 10 3 9 3
Mung 43 12 54 14
Masur 165 46 175 49
Mash 129 37 133 43
Khashari 204 58 218 69
Gari Kalai 3 0.7 8 2
Motor 38 11 59¢ 17
Cowpea 4 17 5 2
Other pulses 198 54 78 25
(Total pulses) 936 25%4 893 273
(356%) (308%)
Total food orops 23052 100124 25090 11887
(8779%) (61.42%) (867 3%) (5a885%)
Rape-Mustard 537 97 504 113
Sesamum 132 25 128 29
Lin seed 53 10 41 8
Til 132 24 126 28
Groundnut 25 13 40 37
Castor 1 0.2 7 02
Coconut 45 50 59 Bé
(Total o0il seeds) 925 2192 925 3012
(353%) (320%)
Sugareane 318 4943 404 7581
Jute 1,732 1,705 2260 1,164
Cotton 40 3 35 2.5
Tea B4 24 102 28
Tobacco 103 28 112 34
(Total Cash crops) 2277 4073 2013 g811.5
(868%) (1007%)
Total Crops 26254 163116 28928 201997

_81_



SELEHMEDOR BRI

Fig—8

RO U UL U P GNP S S U

[ ] o

58 g 8 8

Y == mmmm o mmr v meommr = — = = == ==

41/:

12

D.l|||||.||I|.I|l'-|||||I||I|I.Ill||/ll|...
L AL EAN

..... AR -
E i 9 15 | 33 NIESENN
< el e NIGIWIN

@ 13

11

10

)
o [

R s ittt st

& = 8% O
O

257!

—-82 -



4,

N 7Ty alCRITDBOEHICO T

COEOHAY XR, 75327 5070 ABETMOREMLEBIN B R EMICELE
BRERTL3
BREOMCRARRKEIBORELR S b, TOPT LB ERMME (Local varefty)
TRORBMOHK LA s, ThAMACIMITCRWTRBINA T8I 545, 2
BB Ak BH. T hidBw o,

CNROCOBBLALHT T, ZRAETHRBYPNKAT 2L, L4 ©Boro A, I #Aus B,
HKHBO Amon EE 9 3 DORMBINAH T 2 LM TE B, LrL, IO FIELT. Amon
(BHi7=> )& Deep Water Amon (HBEAKMT =¥ )02 2R HHT 2 H4BH b b,
COMREERL, 4 DORMEBIKCHMNT bh 3,

A, Aus TR (E®)

ZOAustEid, COEOPICHBED AhbhTH D, EHE LT, 1970
~7 4FEOFIHTI 76 9% 0LMTRIBIhTE D, WHrLI> B L, EMEse 4
ERD23 9%, ZOAusTBLIEEIN T, YEKFPNTRRLEEZNIOT
H Do

AusfBid, Fig—-6 L3R L ALK, LBHEWEFHokB:xFMAEAL, EEHTS
% Amon TROHIMF L LTHIZBI L T 2o HHME 3 Ad@s 64 Arhm, RN 7
A~8ATd b, £HFHBOI 0~110 I BECREMRE WA, fE, FRER/HE
OBATETMMITL LOT TWwd, Ml ik ok bit, —fk20%Fo Tl
BB Tabh Thiad, ThIAEORREBRMEOHA &M BN 2k « KfT%
bABBRICH o THRAD, X AMBHERLIZREL T Z0E, BBRARKEH THD
TWndo O AusHHCEE Th s Mk, REEKHF T 50

B. T. Amon (BH7=>H)

chid, 7HHREHEZI A, 7AFTEHL2L8 A TEBMIA, 12 AUICNKMS
NBg A2 FF v vallPnTid, ¢ O AmoMBAENE T, Kb FH i3 5 Amon
mﬁﬁmﬁu197n~73¢o¥ﬁveass%fab.m%%%£$ﬁ®5ﬂ5%
T Amon MK Lo THFEANTND, L L, ThHEBEKBORGITThTH D, £
DGR, 7T2EETT 239% BB T e, 27 61 %HBEKMICL>THEEI R

TWnde COMAZCTENDL, BHI7TEyZEER,K, 27 F v v OIS OEN
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THhHbh, EEZAMETD 2o WL IORAIBoroMMRE R TEVWIRAETR LTwb.
C. ZE/KHE (Deep Warter Rice) =B, Amon

COME A “"FR” HAnid flooting RicedWwbh, ARt AbhizniT
bbo O, Fig-é6 KdRLALI KB ZFHL B EINRAMT, @l A
B Amon WOREZERH TR AL TWSe WA AusfEE B LA EBIRRIK., Lihhi
WwTw 2R ICHEE I N, X6 20 LKA VT 2PV CHEEDT, BatB b&EFTT
Bo WK Beefiid 1 0 HREKMGB L ZWETICH TR D LT 220850 1 2 Aol
KIHCIR I h B0 SED & 5 KPKABERSE T Deep water Rice ik, 48
RAMASOFRC IVEREZMBECH > T2 0Tl A2 L HffE N 2, 2¥%
H, o Kb RO 5 ERT .

7 4 4,

COBMUNCHD A EnHbTH S0
BRRI(“>73F .y vaMEWEDR)CRWTHAORKMMREEL IR
\" TDeep water Rice @+t i -—-zfHEah, SHomBKIATELYPHEINS.
D. Boro M ( &R )

COBorofid 10 ATEH»L 11 ATHE TIKIFEML, 1 2ATa061 Alhid
THBHLTT 9 Wl 4B TH 2, coOEMKE, REBEMGH2ERT %50
FL4E,
D) @HEHFICL 2 Boro MOMBPOILKICH D TW 2o

BorofxB fEFLhOoRELH{. BADC (> 3F o v fNigs
ZOAEMBRESREL MEHE (S rbEREoRE L% ¢, HERKE 2KFH
X h#EEL2BRELTS T Tw 2,
Boro®VEfT AT 737106 3% A2-TH Hh, =3 OLEFBIEMEBERED
189 4% - TWwWa,s

Table — 11 Area,production and per acre yield of Aus,Amon and Boro in Bangladesh
('73-'74)
Area of land:in?000%acres
Production:in #0007 tons
Per acre yield:in Maunds: 37233 Kg
Total{Aus+Amon+Boro) Aus Amon Bora
Area Produe- Per acre| Area Pro acre] Area Pro, _acre|Area Pro, acre
tion vield
24410 114721 130 | 7481 2802 29114133 6699 1292|2596 2220 232
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Table ~12 Acreage of Aus and production

(in '000'tone)(in '000' acres)

Local variety(yield)High yielding variety Total

'69—'70 84190(29069) 429(562) 84619(29631)
'70—-'71 78049(27567) 7929(1064) 78848(28632)
'71-1'72 722972(22119) 1204(1294) 74178(23413)
'72-'7% 70770(21064) 1637(16647) 72407(22733)
Amon

16970 148120(49124) 292(374) 14841.2(694%8)
t70~'71 139845(57003) 1998(2121) 141843(59124)
'71-'72 127460(4,9989) 6256(6964) 13371.6(56953)
t72-173 12741.4(46060) 1,3786(980.0) 14,1200(55847)

# () WEIRE

Table — 13 Area and production of Broadcast and Transplanted Amon

Area in '000'acres

Production in '000' ¢,

Yield per acre in Maund
(37 33K9Maunds

B.Amon T. Amon ToTal B.Amon T.Amon Total B.Amon T Amon Ayerage
'71/72 4384 8987 13422 1,507 4188 54695 236 12469 1159
%) 3278 6722 100 2646 7354 100
'72/73 44622 2489 14120 1,542 4044 5586 208 11.58 1076
&) 3273 67.27 180 2761 7239 100

(BE¥E, R¥EHKELID)
Table~14 Acreage of Boro and Production
(in '000" acres, in '000' tons)
loeal variety(yield) High Yielding variety Tatal
"e9—'70 1,6036(1,0437) 5795(85%0) 21831(19037)
'70-—-'71 15 683(1,0049) 8572(11873) 24255(21922)
'71-172 1,3899(7719) 7954(9661) 21853(1,7380)
'72-'73 134461(7304) 1,0880(1,3396) 24341(20702)

(0 DNIIRE
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V.

1,

SR P57 Ty v s OIKRRTE SR

Aus 1§
COMORAHERNG IR AL B BRBETR 255 wdh AT 50 4 AR,
7~8 ARMTHMIEESC 9 0BAL 120 ARETRMT o 20X ICEFLEMT
PLEMUETIKRT S 5o ERIBIIZ1 97 3~7 4E%225 LKBHAENTOHRO3I1 %
o, REEEMEIBEREO2 3% 2 AusiCI o THEEIRATHWS A, KB, 3
ORTHRLIBEL - -2 he9=vrF(3762K) tfoTw b,

R T eV OBRROFHHIEFEREILEBN NI (FH—-FL hkBEEHFHI1 =
- =), TARBMAYIRHEHRBEBEEROAmon O TEMAEM LR T > IidH S
EHAL, oMM, AsBEREBELCARODZYLL, 775 olloREDOR
B ERBo COAUSTRG BHEEIC Lo T A B &, —D MM Amon OMIME L L THRET
540D, BRURabi crop (FE)OXRMFLELTI~5Anb7~8 KM THETS
TO%d 2, 27, ThbERNCMMBICRATEE BRBTE2HEHD 50 & OPLEAYK
ORFECRBERTT2LB2A 2D, MEMOLLMIMBBEHZ e & ORBER
HEE-EBT —HKRLATH 3, BOoLE0o M2 ~3 A, REE5S5~6 ATH
So
A, HIEEH

ERBITICEL & AusTERLBEA L LWBIH TS 5o BFEE 3 AHS L FT O

BYthwdLICHEZMMAL, MET S0 Aus MBI O b EEHH 2i—E LT D

DTELHBE TN ECREBHE, Amon ORIEO PR TOoEBMM A k<2 50T

T OMROYHEHIF T $4. Rabi Crop (£1) OWfFoBAEL B A~ AL n

HTHEPHPEOEZNI LREFOEMT AU ER R H L Aus BORMPB BMPICR T T A

EDHEE L\,

RICEH Aus DB AE KB EMC KT2 2 TCHrendzonoT, Bk A

b6 Bl VESTRMINEZ B A~ B2 25845 b AmonFROMKINE 2 2

CMSHIEBTLILRN DL,

S 8 D K VB TR & BT 2B AIC WL 6 B Fa~7 B Lacidikict b

KETZOT, COoORYITRRBERETIATAEZ2LY, fEoT3 AthiCkAlit

FETLAFNEEZ LA g
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T, COBOKRFTHICERI >T3IA~4 ACES%EHICEE N T AusiBD
BETBMCETRERALG 22 b, TIARF LA OBMIET 2 EhR ok { REL
ZRBAELKLTED, BEBRETIHELB 5L % W,

Aus FEO BBHUHE TR R ¢, 2 0oR ML BB T BT IONEETH b, BAED

Amon WA EMETH IR ETNTH AL 2, MNOBE TH M TS ARML DB
NEHE Zn,

B. ¥ it
KoM MBE L EHR L, HORABILK s T 20 TohROSITH
BEACEBEI TRBABER T4, BFRIF 1 Doyt %Wk L. 28, 3
BEO#FNT, HEETTLEZCLLS ~sBHRMHRRNERT, HROK DT 2B
WEA = (R HARE T~ ) e B EBHPE A 50
C.#® B
WE, fEEAsEENEE TS 20, BPRAEECLZTHDLIOELTW B,
PHREOEE THEOHEELZT>TwW 50
Local Variety (Acre % b )
Vrea @ 1 DKy
TS P .15Kg

M.P. © 10Kg

Heigh yielding Variety (Acre %4 b )
Urea : 2 0Kg
T.S.P. : 3 7Kg
MP. : 1 5Kg
BB - —UhaFEE 1000 V(375 0K)EHBLTWS2, B
BERTEAEHRLTWEN LR EALTY 25, BCEBRIBEEROE N L2
L. LEEOHIPEHE PEREOBFECHRWTRASBET, L D IHBRRCHRNWTHE %
K HEREOBE BE N,
D, il
BMICHA - MR TR, AFHTEE chRLETE o TRWR EHE L%z o
FHERIE T 2, 17 =4 - HHoRmeESFLALKHEBEL, TO&RT
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25— (LN~ 5nDEODPA LD ) TLEMTLrREFRTA1 -T2 TH
FCF B, COBE, TS -y b 2 HALERCAZR2L, BHF SPOonH
HINDPE D Bo

BT EEE. RFEORORMERMLTEI -2 -4 D35~40K (107N
BB75~10K)EBill b, B A OFBMEI L EHT L, —RAERTR =~
o4 D HHBHEORFTI1 0~1 2Kk A BERTHI2HAENHELR ANKE WhdbDh
Bo U -—FA4BRT Ay 2T AHRERBE DANEANTEBRTEETABEILIO
WMHOF RO FRETH S0

FiRic 7 L7 Table — 15 @i, &% RUBHIZETORRZRAALOTE B &

Table — 15 Effect of Seeding method on grain yields and erop duration
in rice (1974 Aus season)

Varity |Method of seeding| yield(md/acre) Crop duration (days)
Chandina| Broadcasting 1987md. ( 7451Kg) 101 days

Line sowing 2458 ( 9217 ) 101
________ Transplanting | 2807 _ (10526 )| 117 _
Mala Broadcasting | 1598 ( s9925) | 108 7
Line sowing 1915 ( 71812 ) 108

Transplanting | 2028 ( 76050 ) 124
(BRRIVAF—+Lb)

HRBEBL DR L, $2HF L% < TH Lo

COBRARALHRENE Aus FRIBREISHARETD .

E. & )

Aus i, BICHHOBE, REAR RO ENEERTD do ML TW 2 HEREENRK
BED AVWEEAEEANITRRETD Y, BAANCAL BT S2EB L. Tk 4B
Kiwnic AusTE OB SR Tl abe s M- RETTRELEZTAZZLT,
B & L Tt OB b & Bo

Table—16{C7R L7cSRIC/KH TRFEFE K LeBER RV T s, SRAERE LERERX T
AL EOEAE LR b do

~BBRIT 2T 2REER, BEENA IEREC 2 VIRORI ST LMo/
HIKHE—BEBBEOREEF %90 7727~ (v_3 -1 5mBEOEOOVALD)
THOMELS opa T oL, MALTTFUT D LILCRIFELE KN 5> Ty 5EF DG b

~-88 -



Table—16 Importance of weed control in rice (Chandina, 1974
line— sown Aus)

Treatment Yield (md~/acre)
No control of weed 1108
Consrelling weeds by hand weeding 3890
Butachlor (@ 2 Kgrha) 3939
C-288 (@ 2Kg ha) 3767

{ BRRIV#HE -1t &b)

EiF 4T 90

2EBRMEFES ~6 Ml B, 1B B LEMRIKIT 2, HolHmr BER1E8
Bl E# L\ag
F. BA X

Hih Aus FERHIE 9 0~ 11 O AMLTHRBLTE Y, BELEOIOR 7 SHORM G
BHHEHFED) B TH RV BFHR 45 EE CHRERBICA D7 0 BERE THES
o BRAEORMARER THAT D2BL 2, BREAUCRCERIFEEREE (BELE
FhEzbzvie 2RWMHTA T D FF TRIBERCHETE LD 5, AKY
EEMr RS- T EFRLAD B A 10 TN, HEMEE L TOMBEEDHATH
Ebh b,

% %, AEBREAHEOE AL DN Aus JIDESF, Amon HHIC EE % & 233
EHEWTHERRZ BFERPAMAOBEEFH 13 0 BAMEOEFTFART L2, &R,
EMcBmladhds oF, BEEARST MBI TLRCW > Tkbo 20H, BUF
FHERE Yy 7OBACHEAR TV 5o

Amon #§

AmonfRi@ M <y 753 F o v 2 TR EEAY TS b MOKEMNEH 24410000 =
— % —f Amon FHOEFTHIE 14133000 =~H#—-T5 7 9% tdivThde 2RR
BabRA L, FEMEAEE 11,721,000 b PAmonTOREE 6695000 + T
HETHS 2 2% HoTH b, BRIECKFEOEEYPTS S0

Z® Amon ESE CHLTENRCEBHIBAREFPHEBICRE IR T 5 (Fig-é
&R ) o
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Amon MBOZT - A-XBHIRAIE'73~"'74 £F OLBEPRHT12,9~y>F (48375
Rg) Td 5,

G, AEEFREREGMOBRICD BT b B4 Kt OB KA LDD B2,
FiE O Table— 17 KR LARIC CO'694EI D' 734EET T AT FOoREERMIIKD
WTsbhde 19697 0 FCERERWORIBAMRA Q2% TH >k O L.
1972—7smtﬂatas%&vmmgrwéoa$wwuﬁﬁﬁﬁﬁhﬁ;%&%
OEMEILALTC® CTHS 9o

Table— 17  Acreage of Local and High yield variety and production in Amon

(in "000" acre, in '000" ton)

Year Acreage of | Production Acrfla)g%of Production | Total Total

loeal var acreage | production
196970 148120 49124 292 374 148412 67498
1970-71 13984.2 57003 1998 2121 141 84,3 59124
1971-72 1274460 49989 6256 6964 133716 56%5.3
1972-73 127414 4,6 040 13784 2800 14,1 200 5584.0

From:Bangladesh Agriculture in Statistices ,Ministry of Agriculture,

72, Amon MBORMUBT T CICEMBICA 2%, I, PR EZ W,
A, H f£
() £ i
BRI TR—AE L DEAL T BHHEEC & b ME B2 5 @ME AR
BLTWADY, HEBMNMORERR B A CRELDDD Y. 2R ARMA THIR
EEOEAKE &5 L T & HEMAALTRE T b FRE i OH AnERANICIT
EbhTw B
4% T Bangladesh Agriculture Development Cooperation (BADC. f¥BHRA
H) R THRRERME « FOMAMRTEbATE D, 2h o O IhiflFit
Distriet L9 Thanabl ROhBFEREAFEIN T B, 72 20 b0 Fi-FAM & A
e, RELARBERCITZDR TN 2o
L b REBICER ) BEMZEEALZI R TH L LR ENENL 9 TS 5,
(R 7T
—HRBERCEE s HFFHoBML 2 ¢ fiACENL THEBLENL THEF
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T%Eﬁfééoﬁmﬁ%%ﬁﬁ&ﬂLfﬂ%Mﬁ.ﬁ*ﬁ%@ﬁ@bfh%ﬁﬁ%
ﬁb5#&ﬁﬂ%féiﬁkbeﬁﬁﬁm%&ﬁhfh%oﬁK&ﬁﬁGmwm—
M@ﬁﬁ&ﬁﬁbf%%ﬁ\%ﬁm@%ﬁ%mfaﬁﬁmgjfhﬁho
L Amon B, Boroe MO TRE M e MDA, FH LIBALE < 2 bofha
BT B o W3 Amon HOMABREE Tb 50 TRIROBH S % < BT %R
Ksmﬁ@@émﬁﬁbﬂmbrﬁﬁfﬁﬂ~Lfﬁﬁué—7%%T%ME£K%
FF o,
¢ BRABRE
Amon OEHRRMNT L 56 ATH267 ATHRTERNF T BAO L 5 K
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Table—18 Mumber of Power pumps fielded and area irrigated by BADC

Year Number of power pumps Irrigated area (in acre)
1950 5 1860
1951 30 ‘ 1,919
19562 30 1,895
19253 40 717
1954 38 1,897
1955 40 2,658
1954 135 10000
1957 517 259000
1958 848 32793
1959 150 47370
19460 1,367 61142
1961 1,555 73922
1962 2024 1533043
1963 2,477 156751
19264 2239 9322 1314360
1965 3420 173512
1966 3990 225105
1967 6558 3179204
19 68 10852 429953
19679 17,846 642752
1970 244853 89709
1971 24254 864427
1972 32924 1,230,448

Source :Bangladesh Agricultural Development Corporatien (BADC)

OB AP B Amon FEZRIBT B L 2 thd b OB AMERIET 20

. KEPEBE-TH BE2AnRF2H. Sk 9E i B % X 538 e

FIC197 AFOREKRE (XBRHEOFORBABETHAROHEZMIALW ) O
BREBEECOBH Amon#IRIKBAL, 2o Fhitxg+ s FiEd i hg TO¥EK
B 77F 0y 2% OTHE050, SALT10BRTEBCISZHEE (KB
L7 Amond 28R T 5, o HETHIFKIHBBU LLCHEEZN TS 5 5,
E. MHiki

BRREABRITOS v affiTRFRUA K TEDLZ (. BARME ? Ahazolic 2
B9 LA LAEHAXRXNOFIBREROEELTZDh THED, 741 v BHAHLSY
BLTE&ETwa,

Lol, XKBAOMETH T LELAFRBEEEIT TN 5,

-9 4 -



F, ®

PATALY 1 0 A LMK AT THRBRMICAD, 10 ATH~1 1 Abmisd
TIREAED B AT 2, RBME 1 2 A LATo 55EMORT TR O EH
CHERFBE TS B0 LAl 10 AL b EMICA 525K EH Ol RIEHLL
AT 0, TOROEFTr HL(HEIN, = I0THRIEET T 2,

AR B A LERRIC 2 <~ TR D, 2k #57 LIRROA 0 KB IC B AL A
K5~6AZLATHKOHALED, MEEtOAKK AR EDT THBT 2o & MO
FETR, BE1 0mOMREARAMBEKE, 5~6 HOHZ LU0 %, TON
ROPLRIT ok 7 A LTUMAE &2 (B ETo

BB COL SICHR CRENE FEHS—RKNTD 20
CHFRUANRE > THBIN A= GREOS THBER AR B 2o (R
LV COLOREFNFEREEHEILDHKNORET I N6 0FBETHA,

Boro 5

Bor oMo oHETOEMImAHER -1 9L SRLABIK1 97 3 -7 44ET259 6
Fz— H-RDECE-THD, TOEEHETEIT222H > dTTh73-74
FEOREILERD1 89 4% T HBTWD,

B, COBorofMBid “HOBE BAMEMIKK S5 L LTVv-b0 BorofBOF AW,
BREOAR KOBEHLES TD 50 f&ﬁ?ﬁifﬁﬁiﬂ'c;%ﬁu W RO REHND 2\~ B
OEMAABETH S, A MMOENCHEE L THSTWHOHE LR oo
% RO FEIC N TIRE TS 5o P41 Table— 1 1 ICERL 2HRITT7 3 ~7 44
Tk, m@mﬁx—w—gba9-vayF(s71jfﬁe% Amon#E— H— 4 b 129
=9 F(483275K)KCHLBorofioBAET-F—-%b232=v>F (870
Kg )it L T %o

L#2aL, Boro DB MIEHF A > 7D 5nd Mo OokEe F LEBROAIEL £
pi1 (o V-0 (RPN
A. @ A

BB KDOBNZ 1 0 TA~1 1 ARQICHEI AT Do LB I I U &

OB APAE LBIBE W 2 EE L, 2o BEARPESHEEMAKLTNEE

-9 85—



Table—1%  Area, production and per acre yield of Boro

Area of land : in "000° acres
Produetion : in '000" tons
Per acre yield in Maund (37 5Kg)

Year area production per acre yield
1947—48 750 3119 14,4

48—49 812 268 20
49—-50 842 379 122
50-51 801 280 25
51—-52 8246 330 109
53—-53 837 351 11.4
53—-54 841 345 112
54-~55 858 368 117
55—-54¢4 888 334 132
56—-57 68 & 237 %4
57—-58 8146 359 120
58-5¢ 851 391 125
59—40 917 339 118
60—461 008 448 121
61 —672 1,007 485 131
62—63 1,0 7 1 482 113
63—64 1,069 506 130
64—465 1,047 570 149
6566 1,137 618 14,9
646—67 1,390 831 163
67—48 1,534 114 1928
68—69 2015 1,612 218
69—-710 2,183 1,905 237
70—71 2425 2192 24.6
71-72 2185 1,738 217
72-753 2,434 2070 231
73—-74 2,596 22210 232

Source®* Bureau of Agricultural Statistics Directorate of Agriculture(E&M)
Ministry of Agriculture,
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Table—22 Duration of daylight (including twilight)

Latitide Jan. Feb. Mar. Apri. May. June. July Aug. Sept. OQct. Nov. Dee.

Howe H M. H M, HM. HM. HM. HM H M. H M. H M. H. M. H. M.

Minute

35°N
30°N
25°N
20°N
15°N
10°N

5°N

0°N

11 00 11 53 12 51 14 00 14 5% 15 30 15 14 14 19 13 11 12 08 11 12 10
1119 12 00 12 50 13 47 14 34 15 00 14 46 14 01 13 06 13 13 11 26 11
11 37 12 08 12 48 13 35 14 13 14 34 14 22 13 46 13 01 12 19 11 42 11
11 55 12 16 12 47 13 24 13 55 14 10 14 00 13 34 12 57 12 24 11 56 11
12 07 12 25 12 46 13 14 13 37 13 46 13 42 13 20 12 53 12 31 12 11 12
12 .21 12 32 12 47 13 04 13 19 13 28 13 24 13 10 12 51 12 35 12 24 12
12 36 12 40 12 47 12 56 13 05 13 11 13 07 12 58 12 51 12 43 12 38 12
12 51 12 49 12 49 12 49 12 51 12 53 12 52 12 48 12 49 12 49 12 52 12

44
06
264
44
oo
8
56

4

(IRRIv:R=1F b

Do COBORAXBEHGEPTMBOB AL L o THREIATWIEE T L BETH 2
Vo BIME L7 s, Aus ik 3~4HOR B0 £/ o CHM L, HIEIC Amon BB % &84 2
E.Aus&ﬂﬁﬁbf$$ﬁ?ééoik.ﬁE@Eﬁﬁw%ﬁxﬁ%ﬁinmﬁaa
NWEALBREE D THIRECTEWT 2o TOL 52T b 4B IE hEE, &Kk
HEER D T E e

COMMIES Risnab 6 AMmz ToM, BEBETLI2MED,, 8 LIEE Ick &
brmmTééo9HKADE&%E#@TL%b%&%%iﬁmmﬂmﬁ5fmﬂbf
L5

COMMMBED L O ICE TN K BERM TERIA, HEHMLiC AECAB»HERT
ARBD %, —EORBRERKET T4 BHAERT 0 THERCHECIKS T
mﬁ¢&<ﬁﬁﬁ8&ﬁﬁ?ﬁ.éé*ﬁ%ﬁ&6%%&“TW&T6@K@ﬂ?éao

COETH—~ROMBR T2, BAME SBHARENSD VEORBHBE LT
@&H%#E%éﬂ,co%ﬁdzﬁT@w&sﬂKmUTmﬂéﬁ,%ﬂ%%@@m#
HIRIEWEng 5,

Amon ML SKRELERMMAPEE TS Y, REUERBEDLTHICBAROR E WL O T
baoﬁmu7ﬂmﬁfb,1Uﬁkkbﬂﬁ%%ﬁ12%msuﬁﬁﬁmﬁ5t~ﬁm
%M%&%Kkéo%m%HSHﬁm%L1Zﬁm%Témrhmm%%ﬁéﬁﬁﬁﬁﬁ
mxﬁmﬁiaﬁ,cmﬁﬁ&?ﬁmémfa&ﬁwﬁmmmnmaﬁt<1Uﬁﬁoﬁ
A5 L —FIEMERMICA 3,4
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-Bmomm11H¢@K%@L4ET@MW%T%Q%mfuﬁMKakDMMM%o
BE2KARCIBOKD THEIN 5o TENHHHCOEOR S ERBICD 5 7%
etk B2 PR TR IICHE 2 o

2 AEBRBA LA OFHARA2 3~2 4 TIC 5 & HRTLBIBICA b 4 AF A2
FTBo OB AN BERE PO, KM, BREERXTS 3,

KOM (Fig— 10 ) RERERR L BEHMEANCHRRLEAREES SOR MR
EEYHEBEALALOTS B,

Fig 10 FMo HRGH, RERGRE S SENOME g

| 1s
IT“"\"\
4 \
’ \
Sh FR T Y 0 S \ 114
T |
35} |
30 |
25}
20
15}
' v \\
10} [ . TS B A
| $ I Sy T Aron) 14
i | Y Aus
L NS  Boro m—
T2 3 4 5 & 7 8 9 10 11 iz 1 °
A A A B R A B A A A

A A A
—TT
NN =

5. HEDORBOMHREICDLT

EEAFRYEE L0 2 HEHME oF Rk Ml & EREBHE O RBE NI M TF
ANRNFE bRV, FEXRRBAO PG EE 2B B HEHmARTHMNT 2N T 5 HEHY
MFTL2HBPEET -~ -4 DBEKRATI 3~1 5KxMEICHL > THIKEOMLOREE
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iR BIR T2 3BE 5 E no FRICHE TTOE MICH A b i R 8% LR R O S i 4
OPEREH 50 BEBAROREC D WTRERGHBICOWTE =~ -4 bHAET1S
Kodlitk 2384 TS 5o
FRELAERBICEBLTEREREOPRRERBMOERTH 51 5Kko 2 504 £
tHALTIHATOMMOBBE &R Aok,

Fig=-11# Boro #iiC Chandina ZHEAL TIT oAWK E T 22, ZhTRTbd
DBBRICE —h—% PRBERAHSTA STHRBLARIKRBERBEEZRL TW 5,
CORICAEFOFPRRMEORA, REAROBR LK CEROBRLEMUDDOD S,

Pig—11 Effect of increased doses of N on the yield of Chandina
(Boro season, 1969 —70)

600 L
o
o
©

o
5]
-
S
o Ammf
o
0
N
@
-
T3]
P~
N}
U
)
=
2 g
E

200

1 1 1
0-0-0 36-27-18kg 45 -27-18 kg 54-27-18 kg

(Nutrient Doses, Kg/acre)
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VI,

R T TT e va DT ONWT

’cyﬂﬁfﬂylwm‘/‘fﬁ- RORET T EHLREL2 D, £ Boro, EFEAus

KRB Amon & 3 D0 Kaz MHMBICAHAT 6N B, LA L, 3KFBAmo nit 22 7KHE Amo n LEM

Amon T 6 h B, fiC, Aus T4 Aus E{KMAUSK AT IE A F 24, —BEITH Vg

WL, <2757 ¥ MEWRH (BRR] ) HREEXAShABREST T ERMK

YEoTE b, T2, $FREF2HHEABNINTWI, 2/, COFHRBRMAO
EiEmBOo KR b hEANRTH B,

EHioRMMofEEd 5L, KALT2 008, BEELKMECRBESHICAHT A

HH, FRAus IR BHEAE TS, GELE, FEMBSESEREIN TW 38, HEO
HREREOHAICI D, KOAmon D HH, BHiAsBAZHEILCD 3,

Aus g ( B8 )

CDAus fRlid, EHETH 2 AmonMBOHIFL LTHIBI R, Aus O FIRIE, " Ashu ”
D "BnT EFOEHr LR TWD,

COAus BOEHMEZETANLEL{ . KES85~1200BF0RMENE{, RR
HRATD 2, MEAERBREALEBRBTH D, HY4ZLODBRETH H BEAER
KICL o TRIBEIN T By

BHEEME, - 2KRLAL SR3 ~4 AICIBMEL, 7~8 ACRBTHH2 41 )
CNABHFETHE KO AmonfElCZXEHH TS 5o

EMERIEETP,. AusOLD2E A, 1973~7 445 R L31%T Wil
23%THh, WIRIARBET, =~H-Bp 29~ (37 62K)CRoaTwna,

wiC, Aus #io SHIK>DWw TiET o
(@) Kalaktara (Dacca #2 )

coRid, COMENEHARLIN TR CLRAHRIN, BRMICHEI N,
BLOAXCHELEINTALRHTD 5, FHMHE 1108 T WKk, =—#
—Mhp24~287vrF(912~1064Ks) TH %o

oS, HELHORBER W TTNTOMFCHEIL L, KE (#K) KN
R Thde EIORE ARPFMT, ARABETIRKERBEZTL TN S, LI
AL LETN Th b, BT ~NTHRETD 5, CORIEIREIOBI L >TEI
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Table~23  Aus, Amon, Boro B R HEH R v W&
#§ e
(Aus+Amon+Boro) Aus Amon Boro
I T A - — -
WORR R apg® R R R|SpnlE R & IOV E mr |
1948 S| 19819 7262) “103| 4775| 1365 | 78 [13740| 8575 [ 111 804 | 322|119
195};;5 20887| 7509 98] 5713| 1829 | 87 |14241| s345| 101 | 833 | 335/ 109
‘95?525 20114 7¢14| 101| 5838| 1939 | %0 (13484 | 5231 | 106 | 792 | 344|118
1?6}523 21879 9702 121 6319 2437 | 107 14518 | 6765 127 | 1040 | 499 129
196?;;0 23908| 10747 122| 7725 2861 | 101 [14531 | 6670 | 130 | 1652 | 1216 | 200
1970~71| 24494| 10967| 12.2] 7885| 2863 | 99 |14184 | 5912 | 114 ] 2425 | 2192 | 246
1971~72| 22975| 9774 115 7418 2341 | 8.6 |13372| 5695| 116 2185 | 1738 217
1972~73| 23795| 9930| 11.3| 7241| 2273 | 85 |14320| 5587 | 106 | 2434 | 2070 231
1973~74] 24410| 11.721] 130} ‘7681| 2802 | 99 14133 | 699 | 129 | 2596 | 2220|232

FTAHTLENRTE 50

(b}

Panbira (Dacca #a—12)

CORMEHFBEORBE T BB s b, HRKHW. EFAXEH 1108,

Wi T—»-5D25 =v>F (950K) Coneitsiikas, % HEKRABTD
5%, BIBETd s,
(¢) Dharial (Dacca—#14)
CNRFRIRBABRCE WD, EHMNHE, BRCEWRHETH . HBAME1 00~
1058, RERZz-#—-%0p2 6~30<y F(988~1140K)Td 2, %,
WEBRTS 220, LKIXKREETD 20
@ Dular (Dacca #—20)
Thi i EEM T,

flilk, M DO Dumai & Larkoch XM LAGO TH D, ZOMTE, EBEEMHO

EIOKEETEFEBE ., F0r o2 LM FHLT 2, O
&, BB n TIZ L, ok OB KWIRIBATAE TS 20 Aus, Amon, Boro T aiéEL
THETLI2HE, coRMREEICR VW,

EFAMIL 8 0~85 8, BWAUIMAEALLEGEZSIUFTWE Y, KEdBBTH 5,

FHRgE -~ -%p22~3 5= F(836~950K)Tha,
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) Marichbati (Daceca #6—24)

KORHEBKR Y RWHF Tk »25, Darial ER(ICTW 3, ORI, X EOHE
B P20 r 1HIETRWERER o EFARE100~10 58T, PRHREEL24

T F(912K) THB, WY, ML LRAERLTWE,

(f) Hashikalmi (Dacca #~28)

CORBEBREMT. EFECELBEELTW 2, EFAMNEAKBE80~90 BT,
2 WEHITEREL TWae TIOBEMRTI2 LR HENERES . KR KET -

A-4Dhp24~24=v P (912~988Ky) THa, 2O RHIL Bacterial
leaf Streak,

Bakanae, Blast leaf Scald, Sheath rot X LT <,
Sheath Blight, Foot rot €4 Lo

g 1TR-8

CoRBIEEI K IELRAGSHA TS D, 22 THBHOSHE % W,

Aus Mllcik S ha st i Boro M &) Ik L |z 3 A,
135 BT A TS 20 K% L.,

O .

Aus Hllci k130~

Boroltit 1 50~1460 BIt% %0
(W Chandina (BR—1)

CoRflE, HEOMENRF TR Ih AHRE., EHR&EM T,

197 DEKLEFH
THRIERABRIhERR &N oo
O Aus JHl& Boro it ah 2, A FAMIE, Aus IT115~120

d7T

IR—-8Xb 382 00 ¢CHNWE\n, Bacterial leaf blight, Tungro i€
HH\n#5, Bacterial leaf streak, Sheath rot K 5\ne

(i) Mala (BR-2)

CORMIBRRIKTCRIEZAEIENABRERIET, AusiiéBorofiicdRiE 3
3o AusflodE=FHHEBE110~115HT,

IR-8LY bERAFHSsA T K

Vig 4., COMBIFHAERER{. Aus HHOERICH N TW 5,

$§%2 tit, Tungro, Bacterial leaf blight, Bacterial leaf streak I€

<. Sheath rot l€H o
R 40~y F(1520K) Tdb,

) Biplob (BR-3)

CoRfMiBRRICTMR AN 2R T, %K. Aus, Amon BRI Boro &,
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3HANCHE o TRV ELZRMTD B0 Biplob ik IR-506-133-1 &ks¥75
OERZHEM TS S Latisail L OKFEK I o TELNKe Bacterial leaf Blight,
Foot rot, Blast, Leaf scald IKiW#3, Tungro i€ 5o

BHEZIR-8LID 3R\

B AR, BET128~1330H, BT135~140HTS %,

R, IEREBARNLE0~7 0y~ FEEHES.

Amon 8 ( &)

AmonfRE ML AL 5K, BRAERE TS b, @ Aus, Boro HiKE T O&EMHIE
WEHEFTETH 20 Ls L, Table—23 K R LA X S K, Amon FRX Y EOEHET D
Y, 197 3~7 440 Amon OEMEHRIE, EHEEMROS 72 8 % T, EERAE. £
RO 57 15 %LOIEoTW A,

24, CORHRRAKBCROIWREAAETS I, RECEBRMFR. RKBTOR
B OB A ZENICE LiEEDLTW S,

Wi Amon OGO W T~ %, 8 BATBAMonK 2N THHFHIC T 50

AmonTERHEKEKEFWT135~1 4 5HTRMBL, BEZXI0A2L1 1 ACH
TTTH b,

(@} Tileck Kachari (DA-7 )

CORMABWE KOBBCRWTRIBES N2 RET, @RAKIRELEELLZY
P, BELTHR(SECRIEINTYW 2, tAMSEOMR TS 525, ABICITETE 20
CoRME e AMTE., 7 AR 1 1 AR TS %o

b Latisail (DA—17)

CORMEEETREE TRIZEIN TW 5o 6 A, 7 ARM2EER T, B
1 1ATH 2, BEGHREE THRKHL T, 2k BEEAE(TEHRITLET
KHEEBENAETS b0 PHRBEZ-H-Kp26<v>r(988K)Tdi,

oMM Rice tungro virus % LCEMELRT 2 Foot rot, Leaf

Scald, Sheath-rot, Bacterial leaf blight, Blast ¥ L THWo
(0 Patnai (CH-7)

CoRMEENORNRMET, HECHL gLk Ttd b, BRLGTCET HRMAT
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Do WML 6 HEM 7 ABML. 11 AR Td 2, FHRBERE23 vy F
(874Ke) Ts 5,
{d} Badshabhog (CH-72)
THhEARTHERC LEAOKT, HROMCH «DRWBHEHD bo & NILEEE B
(TRTOBITCREIN TV B, T2, BHIKEFETS 5,
RER S ~6 A, BH7A2E LTV, PERME 22~y > M (83 6Kg) T
» %o Bacterial leaf streak, Bakanae, Leaf scald, Sheath-rot L
THEMAETH Y, Sheath ~blight, Rice tungro virus, K& LTAHL <,
Blast {€X3 L% o
() Nizersail
CREBEERIWTR b F a7 -2 BT, BT ES, MEABEIR N, T/,
BT LTH, B ROB M ocE TS RV MR T 23025 % < FERHICHIB L
*Fndilitd S, Bakanae, leaf scald, Sheath-rot, €3#i<. Bacterial
leaf streak, Sheath blight, Rice tungro virus €4 L3EWw2i, Blast i€
T, FHRMAIZ 30> F(1140K ) THa,
) DA~-29
CoMfldds ) R ATl %z »a, MEBCHBRLS TORMHRMTD 2,
@ Dulhabhog
o ARMoFT rbEE Ihrt o TRERXKERS 1 97 2 F CEMBMIC
B o7e Neck-blast, Bacterial leaf streak, Rice tungro virus, Bakanae,
leaf scald, Sheath—rot Hivie FIHREEL 2 5~ F( 950K ) Td b,
) IR-5 h
COMMGEEREMREMER (I RRI ) X VMM I kdifli T, Peta & Tonkarirotan
LEKHRIN, 19 6 94FEICT. Amon O & LTHMBMICHEFEI N T ORH
MW7 7T RIESAAEIR T BH, HfllzE <o
() ITRRISAIL (IR-20)
chid IRRITHREN, 196 94FEKT Amon Oamilie LTHA T Lo fk
HIR-8, I R—-5Kl~TR<{, ##. Tungro, Bacterial leaf blight (€

o LTH ¢, Stemborer, {T{L4 Lililn#, Bacterial leaf streak XL TH
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g,
G) BR—3 (Buplob)
CORMEABRRICHNWIREHRIN ARG T BB IR-506—-133~-1¢
Latisail Tdd, ¥/, ZO&MIE. Aus, Amon, Boro @ 3R ITTREL 45
x & T 20
Bagterial leaf blight, Foot rat, Seedling blight, Blast, Leaf
scald X LT <., Sheath blight, Bakanae, Bacterial Leaf streak,
Sheath—rot A LW, LrL, Tungro virus Tz %o REEXIR-8IH B
ng
k) BRRISAIL
L0t BRRICKRW THXERBRAN K, BRIR-5-1143-1L1IR-20
O TD %0 Lol THE T Amon OX BT 20, HEECHLTHE, BR
— 3 LMABROEH ML L o T2 HERIR-20IH5~64>FEno ZhidH
Ll ¢, EECHE R T LJAMPHFEIN T B0

3., EKIN (Flooting'. rice)

NAYTIT v VallBn T, BE BEFF- - OTAHMPC % 2 LBk
2TKIET B0 2OH, Aus PBM AmondBWIBAAFE TS 54, C OFEKBoR g
EATééoFm—éKﬁbklﬁﬂéﬂﬂ61Dﬂ@ﬁ?ﬁ1m;4M3T@iﬁﬁﬂ
B &R, Mol Frise LCRAATTETS 50 @i%, EABOBARERC LT A
CiEdh, WBE1 1 B~128T2%, COBEKBRBE®BRKAETD 5,

CEAERBORRICIB L MAmonMBOEREN T, 327 3% B0BABTHED
TEb, AmonRIED 2 7 6 1 %ICE > Tnab (Table—24 BIH ) o

COERKIBEIMHE B, Amon MR Twnid, EXAMAHAKRLBOMEMERMLC 5
WOEDB Y, WHRK ZOEHREKIME ANWHBIEL Th fehdibrsdo i, 2oED
Hidb@ Habiganj REM A A EZTL D, ZOWRFAICTRAEIME I h i BEABRM
WHE ZEKRER LTI, T BT, BEAW2BER IO b, 4K OLMK
Bafs T h 2,
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Table—24. District-Wtse Area and Productton of Broadeast and Transplanted

Aman(inctudlng IRRI) for 1972-73

) ' Area '000' acres Production Per acre yiel .
District {in '000" ton) { hanund)
B.Amn | T.Aman | Total | B, Aman [T.Aman [Total |B.Aman |T. Aman Average
1 2 3 4 5 6 7 8 9 10
Dacea 4%5 242 737 172 104 27 4 243 1169 1019
Kishoreganj 153 411 564 54 170 224 254 1126 10.81
Mymensingh 205 878 1088 68 411 479 897 1274 1203
Tangail 235 143 387 80 &0 140 230 1141 1008
Faridpur 738 5 7453 1946 2 198 7225 1089 725
Chittagong 3 5646 569 1 298 299 1200 1433 1403
Chittagong Hill Tracts 2 32 34 23 13 8.00| 1105{ 1121
Noakhali 166 546 712 S6| 222 278 911| 1106] 1063
Comilla 598 350 948 348 160 408 1128 1244 1171
Sylhet 432 606 1038 148 267 415 233 1199 1088
Rajshahi 384 730 1114 119 286 405 845 1066 289
Dinajpur 17 724 741 6 321 327 255 1207 1201
Rangpur 85 1214 1,299 35 594 631 1127 1336 1322
Bogra 22 598 620 2 257 266 1147 170 1148
Pabna 344 124 468 93 50 143 738 1097 8.31
Khulna 124 714 B38 33 215 248 19 81¢ B.OS
Barisal 171 732 03 68 292 360] 1091 1086 1085
Patuskhali 655 655 233 233 268 2468
Jessore 347 190 537 125 67 192 977 260 273
Kushtia 101 3B 139 31 20 51 8.28 1432 10046
Bangladesh 4,622 24928114,120 '1.542 4,04 4 55846 208 1158 1076
Percentage 3273%16727% 100] 27261%|(7239% 100

KICEKFROBFRIMI DR Tk~ 3,
(a} Habiganj A—1 (Kalyabagdar)

CORMIEB, Amon (HAKMBIOPh T BAMT, 3~474—-F (H90~120
m ) DKFEDBFEHAL T bo BEFAFBEEZEL TV D, PHR{R T - Kb =3
T28~=v> F{ 106 4Ks) mfEHES,

AT EL, Bacterial leaf streak, Blast, Leaf scald, Sheath-
rot {3 <, Tungro Virus T %<, Bacterial leaf blight KXIEHIC &H
o T, CORMERAKICETE Vo AIKEFEE T3 50

&) Habiganj A~ 1 ( Godalaki)

OB, Amon PP TR A HRIATHERT, Ktkd ~67 4 —F
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(12m~1.8m)TTOHMERF LTV S, CORTBIEBIVET, = —H—24 b3

<oy M{1 17 8K ) efifeiskEre 24, BEREWLTHE, Bacterial leaf

streak, Blast, leaf scald, Sheath-rot KX LTHiET D b,

leaf Blight, Tungro (€ LT4 L3,

Bacterial

WL 1 1 AT, = IEBIAGEEL Th d,
fe) Habiganj a-—-1

CORMEBERME T, 6~1274 —bF (1L8m~3 4ém) OKETHITEINLR

fiTtdzd, PHREETz - -Bh27~vri(1026Kk)Tds, BETH

Bacterial leaf streak, Sheath blight, Bakanae, Blast leaf seald,

Sheath-rot [ itk T Bacterial leaf blight,
Fitne

Tungro virus i LT4 L

(9 Habiganj A-WV
CORMBEPERBT, 5~87 44—+t (15~24m) OKETRENRSL T3

Wit 2 6 =9 > F (98 BKg) TH Bo HEIKDWTIL, Bacterial leaf streak,

Sheath blight, Bakonae, Blast leaf scald, Sheath-rot XL THLHE

TH b, Bacterial leaf blight, Tungro virus XL TP L,

(¢} Habhiganj A-—-V

COMMEIEMEN T, 6~1274—bP(1.8~36m)DKETRET D, =3 1L

FBEeT., RWME1 2 AEATd 5, FHRBEE 246 v F( 988Kk ) Ths,

WHE DT, Sheath blight, Bakanae, Blast, Leaf scald, Sheath-

rot, X LTIt ©H bH, Bacterial leaf blight XL THw,

(f) Habiganj A-W
CORMIMERMT, 6~1274 -+ (18~36m)OKETRIZTHEKI, P
BMRFEz-#-%bp26 =0 (988K) Tddb,
R Habiganj A=~V &ML,
&) Gabura

Lo RMidR4&E T, Dacca KW THREIE INfeo KFES~8 74—+ (15

~2.4m ) DWERKRATRIEIN, PHRAEZ - M b 24~9> (9 12K)
Th Do WO T Habiganj—A-V £ Lo
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) Bisbish

CORMY Dacca KW TEKEIN, BERMTH D, KkFE6~1074-+(18
~30m)OMETRBF L0 FHRF-~-8p 240>V (912K)Tdbe
M2 Tk Habigany A-V L@ Lo

(i} Maliabhangar

P ATl T, Dacea WTHEIK, K¥ES~1074~F (1.8~30m )X TH
%énéo$ﬁ@ﬁui—ﬂ—%bzzv¢yk(bssh)OMﬁﬁmebmmj
A -V LAk

4, Boro B( &%)

BorofAid 1 1 A~ 4 Bl i) THBIN 2ME v, BRI X o TiFhbh. &G
fivk1 1 A BHBEFHE1 2A~1ATH %0

ORI, BRI Ern A, BRI EPTRETd 20 LERBEA T, BN
RIERTCF Yy 7 >0EMBE (, RWitd e L L, CORMMKEC A, AT HBEH
Bk kB RRBEHOREEEHT 50

HIEL 7 Table—23 X o, REPFHPREIREI Cx—» -4 b232<vrF(8816
Kg) b TWwdo '734E~'"7T4EDBoro MM ERIE 259 6 F = —# — T, 4FH M
BMEREMO 1063 % RKKoTWADORT L, ik 1 89 4 %% HEHTW Bo 5,
BEEREOLR, By 7OHA LY Boro® EHiE 1 0EM T2 EUM EICK. T
o

451 Borofl OB R BREBAOURCEHETE LWL D 5D b0 Boroliort i
THh L&, Table— 25 HRL AT A6 47 0% 2BRAEGH TLHOLN T Do

* 7, JTAE, Hr7oWRIKMYEBXINEANRTEH Y, BorofOEBIEEXLDDS
Bo Ky 70U E, TOMEKD2WTEMREARH OB THNDL R T do

I BoroMDRIIC DWW TE~NL,
{a) Habiganj B-1

CoRM R T, wREHLVERINALOTD B MAEIFELCRANLO
Th B PHRIERT -A - %D 28~30<2>F(1064~1140K) 2k

M 2, - BHME1 45~155HT1 1 AFHICHEET 2o
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Table —25. Amon, Boro OHY VO % M

(1972~"'73)

Aus,

(R, BERHaLy)

Aus I Amoni Boroe M

£ % M

i i Al

R

& At aa T

K i

&5 R Ak dR

e £ m
('000" =—-#-)
&1 A
IR i
(*000" b )

& =)

420770
9 7274%

21046
9267%

1637
226%

16647
733%

12,7414
90.24%

46060
B246%

1,3784
%76%

2800
17254%

1,5461
5530%

753046
35.30%

40880
44.70%

13396
6470%

i EEIC 2\ Tik, Bacterial leaf streak, Bakanae, Leaf sheath,

Sheath-rot WCEHHETSHH, Blast Sheath blight, K4 L#ivro Bacterial
blight, Tungro XL TEFwn,e
b) Habiganj B-W
COMBHFERE T, ERMI VXL BRIN LD TD B, FHINFR T -5 —
Hh28~30~ v (1064~1140K)Thd; 11 ACEML, 1450
TIRIEATHRE TS Y, "Beel' #t5X (Beel X &id, KT E TR O, F¢ %MK
EE5)RETe LoL, ¥ HKHE <, FHRE Hno
B #HEC DWW Tk, Bacterial leaf ttreak, Sheath blight, Bakanae,
Leaf scald, Sheath- rot {€xf L U4tk Bacterial leaf blight, Rice
tungro KXt L TH e
() Habiganj B-V
COGBMEFAEMTRIEGR S, REOBRWRHITD 5o £TEME 14 7 A, kit
HETHLERTD 2, coRHES v KEKES T, FH OO ERMD KL H
LICET Do PHRMB T -2 ~% b 32=0> 1 (1216K) BETS 3, it
HEowTiH,

Bacterial leaf streak, Sheath blight, Bakanae, Leaf

scald, Sheath KX L% <, Bacterial leaf blight, Tungro Virus €3 L
THine

@ BR-3(BR-3)
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O MRS La X 5K, Aus, Amonr, Boro O3 WMICIRETETH D6 Aus,
Amon DIHEM,

) Mala

CORTYL Aus Pomth~2coTth#fltd T2,
(f! Chandina

COMILYAus DIATH~NAD, zOoRMMBoro HMOGBOETTERAELS C
EHFLIE LIS 20 Borofiitidt, PHIBET 9 ome L1 SA. N1 208, TR

mzasuff.%s;pﬁ%«©$%u67%faéo

& Purbachi
COMMIEPREIDVMAIN AR CBorolifie LTHIBIN 2, cORBHOTED
BAHNL Chen-Chu-Al T bo FHIRBER I 44> 7, HTDR15~1 4%, 1
M 1 2R 1 HNERETIY 1 15K, BRHAE Y 0%, EFAMR140~150
B.Rﬂmx—w—%b.%iféﬂv?yk(1800@)T§%omﬁﬁﬁomf
. BRI 52, Sheath blight, Bakanae, Wid#itho % 7. Rice
hispa, Stemborer, Gall midge € %o
) ITR-8

COM@MMI DWW T, RYCHETH DL, P EHE (o
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Table— 26 Aus RO S Kk K48t

T i oM B R TR R £ | # #| 1 Ho R | PRI | 000hoR | bo 7o
(HYV) B on b ¥  Mounds 7
@Chandina . LI -

RNty | 2 s ol s g 115120 85 12 94 47 218 | 3
@1R—8 2F~3th| 130 85 19 135 | 60~70 280 | 3
@I\’h la - ~ ~ 1}.5_’ f

CER—p ) | 2T~3% " 'Fi 115 33 13 110 | 50~60 | ' jcw |

* . us

@ Biplub 155~140] o g -~ ~ ~ ;

CHRezy | 2T~3® ” 1551401 90~95 | 10~12 [100~120 | 60~70 | 2825 | %

128~133

(Local)
Ofataktors | 2R | 104 9| o |24~28| 220 |
@IE“SR‘_’,,; 2 “ " 110~115 107 10 ? 25 234 |+ M
®’3‘})ﬂ;i_3;20 , " » |100~108] 107 10| 9 26~30 280 |
12151 ol 20 u " 95~ 105 113 8~9 Q 22~25 262 %
@1}“};3@224) “ »  |100~105] 112 10~11| 9 24| 330 | %
®‘g"‘l§fﬁj’$‘8 ; p " 80~90 107 8~9 ? 24~26 252 | %

7 Mounds=37 50Ky

Table—2 7 ®ffiAmon f (T. Amon) © S Ry Hi
iz FEO|FR ORE AN B M OMA | TR ® £ x| 1 TR PSR ¢ R R |(For 2ot
=} om P [ Mounds 7
OMukti 7H~7 F|8 L~ 8| 125~130 95 10 124 | 50~60 24 |
@Biplob 7th~7 F|8.1~8h| 125 95 | 14~16 | 10~112] 60~70|&ZTi00| %
@1 R—5 6~7 1| 7 i~ 7 F | 135~145 46| 12~14 106} 50~60| 7,57 | &
OIR—20 7 b~750| 7 F~85 | 130~140 47 15| 120 50| "Zooke |
®Tilack Kachari| g T~ 74~7TF] 159 166 %4 B3 6Ky 270 %
©Latisail " v |120~120| 144 | 13~14 M"““ga 260 |
@Patnai 23
® Bashabhag " " 155 168 | 13~14 25 o4 | %
@Nizersail " " 1355 152 | 15~16 114 0Kg 1725 | 3
WDA~29 ” " 159 166 | 9~10 Mounds| 331 | o
iDA-31 w " 127 147 | 9~10 25 289 i
31

3 1 Mound =3 7 5K¢
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Table—28 ZE/KH (B.- Amon) O SHME ris4

Variety B O Ml EFeM|k & BT B m® ® K
Habiganj ] B feet = |  Mounds
3. Amon 1|2 F~4k 150 4~5 172 205 313 4
Habiganj e ‘,—
B. Amon 0|21~k 152 5~7 97 203 31 %
Habiganj - .
B. Amon @] L~ 4T 165 6~12 ag 197 27 i
Habiganj - -
B A v|3E~ 4 159 | 9~12 118 191 30 #
Habiganj _ : - - .
BA y|2t~4E 1464 6~8 |15~16 211 30 i
Habiganj - 1 -
BoA | 27~ 4 57| 9~12 9 25.0 30 3
# 1Mound = 37 5Ky
Table—29% Boro FR o & M & O 4 &
& VR MM R M ETBRAR B | 1R | PR R L |ryrstE
. } B m N $2 | Mounds
. 10F 11T I~ :
OMuk ti ~11F| ~12F| 160 82 13 124 | 70~80 249 | 9
i e
@fghlet ” y 162 85 | 14~16 | 100~112| 80~90|T000~1100|
@Chandine p p 145~185| 79 15 134 | 63~64] 23309 | 4k
(BR-1)
@I R-8 " w 165~170 38 19 | 1#¥0~140| 80~90 239 9
®Purbachi " n 140~150 54 | 15~16| 115 | 60~65|13/zg H
@Iz’lgfiliz) " " 147~152| 48 | 15~17| 100~120| 60~70|t7 55 |
@Habiganj P ” " 152 116 | 9~10| 125~1%0| 30~32| 2039 |
" B?VW ” " 146 117 | 15~16| 110~115| 30 21191 B
@ «  Boro " " 154 113 | 11~12] 1%B~140| 34 1949 | %
@ Bgﬁf’ " " 150~1640| 105~115 9 | 137~143| 34 259 |

1 Mound = 3 75Ky
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K 2257 » = OBKBICONT

ZkfB (Deep Water Rice, DWR) <> 275 Fyva, 4 F, £4, X} +a R
UT7Y A O—BIRTRIBINT oo BICA ¥ FERBRICA TR & # & F 4 2 4i5% 25
ETdh, FHiE TOoMEBEREA Y FKRWT IR XA 2H - EZW.

Sy Fy va@dbi2 0950 ~26°20', HEEBRO50 ~92°50 UIBLTWK 3,
coﬁaﬁﬁaﬁﬁeﬁﬁﬁﬁab.ﬂﬁﬁﬁﬁﬁﬁ@%?%10ﬁ%.EEHE%HHE
o1 ABMIER ST D, TORKIDRAMEREELE LTERLAEAXRE ZFRNO—
DTHDH 00 2., LEHAREBROE =+ 202 L, ThOOBRARAR S <23
Ty YatfililB LBLETW TV 2Hn 06, ARZTA 2L TE D, T2 RZO
BARBRBIN TE %o |

SENCRTHIMOBBLCRIBLTE D, BITAEZMEW TS 20 AEEBFLOWTH
' SYZ 5Ty v DR N X DA 1 0 CHITE. EMOR s BUETS 5
CHlEtdh, BEALSHCREW2ENOREIHFE? SHICKLIT L bHFio

MG A td 2oz <, Eiio 4 A2 610 AoMIKEMBEFRLRO 9 8 % 2454
LTwade PHEMBARERZE 547 (2159m)Td b,

WAMORBHHE I AL 0T 12 AURW2A—RNTD 2, FHUEZREIAR TZW
o 3AHG 7 A2 TREBE. BE., BREXY BAKASESRE <« EATH &I KEKTR
BRBERT Do FELTIAG 1 2 AT CIHEM. BE, SRR RIETLT
W LI HERMI L LT 2E2 (o TW EEHERITA 20 _

BAKTBEAKFE A~ mOM TR IR ERT bo AL, 5 EOKBERECINT
bERT L, B4 BABRETEREZKPHWTENWS, BEH 4 ~5n OKEDRRV,

T LORAKTBRHM XY BE LARLOREF -oTH b, ThoORE P ERTONKE
EFBRWFT b0 T, COTMRABLROKRZMOADOZ WKOP T ERATERE TE o

RAKTOMMADFEEZARBTHTON, TRTANRTIERFRAMCOLTLE 0T bE
RRZAPAOL HTHDa L LBEK2HE 22 EHRCCORERZOUBER AL R R D,o

CORLZADL, BAMOEROFRLBEKOPKE TN HKELP TR N LERT 5o
BAKRBEETOBOM D EASLBELEOIRTE, AMRIELTHRET 5, Lo LERHIK
L oTHREIMERBELER Tndo 3 LEWKECHALZWTD 5T T OERKEIE
(TCHETOKELMRERAT 50 FRBOSRMEHERE MERED ®EKkAOxETHE
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R%kBo

T, TORKMBABEE T 2MH0, AWM (RIELS L) 251 265 30 HICH A

CETHERD BT D, COBIRKA EBKkOBATd 2. 2 LTI 2RORMECIEES
CRKT 2, |

L BRSO B E R & B R

Fig—12 KU Table—24 WRLAOWNSY 73 Fy v o OEARO WM XL

BHRTD20 CRTHBLE7 7YV 7y v RBER LTS Y @ME 695200 =— »

Fig—12 DISTRIBUTION OF DEEP WATER RICE
AREAS IN BANGLADESH

India

Y
MR

Bay of Bengal
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—CE LT B THIKHENWT 2 ¥ 7,
RFo ATy b3 2b0D21002-Hh~Thho Lrl, 19269704
197 2-73FORBAERPERLTHBE,
LT72—73ECHEL 62F2—-hn-CHDPLTWwd, ZOFREADO—>KBorofR
(ZM)ORBEAROWLKRIH 20 TORKMOMBAROK WAL LR 7 » £

TrTEP -7 O0EDS2200E—-h - b7 2—-734FECR2500x—7—-KE >

o

HIZHfioMLABER S v 7~ #ZBU Yz -2 O3 HEDD TH 5
Ko th ool WEFEoREAROWMOBREIZ 7 2 -7 3EQKkMOLAKLID, =

VV:?}‘\

- tRUtotoEprboERTs s EBbh b,

EoHEHNRTWZ BLPEVD

6 9~7 0451 5Fx—h—kKxt

Table—30 Distt. wise acreage and production of Deep
Water Rice in BD

({Average of 5 yes. during 1969-73)

Acreage Produc tion of Pea acre yield

Distt. (1000 acres) clean rice of clean rice

{1000 tons) (lb/acre)

Dacca 47 03 1685 80192
Mymensing 1956 735 84221
Tangail 14600 485 68772
Faridpur 6952 1920 64288
Chittagaong 152 253 146688
Chittagong H. T. 2.1 1.1 112000
Noakhali 1774 602 79300
Comilla 5186 2732 78784
Sylhet 5250 2409 102816
Rajshahi 36353 1324 81088
Dinajpur 346 184 112000
Rangpur 721 290 29400
Bogrsa 217 102 105180
Pabna 3831 898 51520
Khulna 325 453 72160
Bakergong & Patuakhali 1678 523 6494190
Jessore 3205 1241 B9&0D
Kushtia 947 345 86230
Tota ], Mean 4,6 4671 ,711.7 89052
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2. RRkBOEFICoNT

CORKMAMO XD RME B LCETAREERERCES, BB6~104AT o
bo MEBRMERMTITA, 3 A~4 AT TRHMEMT2NMIE S Ao LB b 1 2 AGE
P BWRHETIRBT 2. BAMOBRERMTS P50 57 > RSB TS 5, T OENRE
Hd ik B4 Low Land Aus 5Vt SR4TE & R HCEAdb, COMART
5 0RERMWO VO B AU RE T2 058 A~ 9 B CEBET S0
Ch LOBRKMELE 7+~ 7 % "Bhadoia' EMEEh Tw 3,

RICHREDR KL RTH2 &, TXTORMEREET 10 A 1 5 BLABIC M,
FATEF 50

HERMCO W TR, E9REMED 3 A~4 BB EzRTILIHUARYTH A,

Table—31 Yield of grains as affected by Time of sowing

Data of sowing Average age of Yield in lbs. per acre
Seedllngs at the Years of study
first advent of

flood(15 June) 1936 1937 1938 1939 1940 Average

sth April 70 days 2588 2995 2745 1,387 2133 2370
13th April 63 2478 2483 3156 4517 2241 2375
20th April 56 2234 2530 2863 1,570 2154 2270
27th April 49 2166 2827 2558 1711 23468 2326

4th May 42 1565 3015 2352 1,445 2093 2054
11th May 35 1424 3103 2175 1760 2121 2117
18th May 28 2043 2%31 1238 1,433 1688 1867

(BRRIVFE—} Lbh)

RICHMEKRBERES ~1 0 s AHMoEF AR ERL, RO220HERH T %o
() BEAFMOFTS "Bhadoia' LIFEN 2R EFEAMAHMER 2, 3~ T O HEHK

A Td b 10 ARBUENIKEREXIEIEL 2V,
(i) HmAEHECHSTEI A~4 AciliLa dhid% bk ne
MIABRCHITRLAHRORCRET RTo4 At tOMBEABIREVBATTRLT
Vo, Al xS KES A~6 Al Tt p, ThiCTOMIKFIEHIRER LTHL
DHA DY, EEXRTESTENWHSE. BAKOKERH L TEOMEHNTIGH KL G2
FHbo

R34 TERLANKI BT TFER LA ® » F THELEEREIET 2 N
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S B MEGH LA TR » P TRERAE LW,
COWMAD AL, MUOWKIKRBT L2 T, BEEOMES AMULEBBAL TWEY
i, cotAHO LAKEIGTATHECK T 2T Edbhd,

3, BABOmMEKRKIC2LT

s oTiRI~4 ACKA CBEFA 2550 6 AHCRKBEXGKRLICKS. €
LT« lcitkokma LA L, s FEKBRBIES (Fig—6 ZR )o 8 AHORE
WRAKERI m~7 mICRAD. WE. KEOHMEIEAENRET2~34>F, FRRT
V74— PR AT OH Bo TOMESRIKEORHE T TRARMEIMMICHRE T 50 L
CREERMELHEIRIL T KEOLCE T ARNWAE KL B KEEHR—HS A
»F~10 4 FOMEETI LHAL—BRE~104¥FOMEETHHRTSOTHR
_&<\m%m@m%<mokﬁm@arz%o

LwL\ﬁ&bf&mﬁvam%%—afz~374—y%ﬁm7é$ﬁﬁb\xﬁo
ZEAREHEDTZ 8RR BICFTIET » 205, BRI AP TS MELTHRT. KRLz2
THEAE LT THELHT S, LrL, CORKKIBBRIKSBEHTLE2LLEINT
HEoTHbo

Table ~32CR LA RBRERZ., BABORERUREREEMAL, 2:E8MESHA610

Table—3 2. , Survival Percentage of DAR Plants(early and late types)
Submerged under different depths of water

Percentage of survived plants

Depth of submer- Age of seedling in weeks
gonce undel Water Varjety 2 4 6 8 10 Average
4 inches A 726 985 1000 1000 1000 550
B2 625 985 953 797  9a8 8 6.0
10 A 344 969 10600 953 1000 853
B 329 459 906 667 938 740
YO A 344 497 1000 1000 1000 808
B 204 594 746 472  B75 622
Average A 485 884 1000 984 1000 870
B 386 813 875 712 912 741

1 An early type pureline - A, 54—19
2 A late type pureline — A,192
Source :Deep Water Rice in Bangladesh, BRRI, Aug, 1974
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BEBCONTREKREFT2H256 14 AMABRI ¢ EOREE Mo £ WELR b
DThHbg

CDTable =3 2 XY RO EH b 20
G} RAMPLMEBEMEID ST AR T D &I AR LHEAE N LT A 5,

(b) m&om%ﬁ%hmaiéﬁamﬁ¢&<&31%50fk\mm2~4ﬁﬁﬁo%
HA D @R B CHIETT ETd o |

() TEEG 6 ~8HMOMTi: 2 —4AMOMITHNTABIC LA2WERD % % 2,
RCATMOREEL FALTOKBR AR LT OLEFEMORES % Table — 3 3 €5 Lo

Table—33 Survival Percentage of DWR Plant Submerged
Under water for different durations,

Percentage of survived plants (%)

Duration of

submergence Age of Seedling in weeks
under 2 feet Varjety
Chayater 2 4 6 8 10 Average
5 days A-l 674 253 953 1000 10040 209
B2 610  B21 9846 1000 949 875
B ” A 282 6 1.0 1000 1000 1000 778
B 235 860 B &é 922 750 72.5
12 ” A a0 250 ?85 1000 1000 6 4.7
B 6o 625 6 88 B3 1 579 557
Average A 338 604 ¢729 1000 100D 778
B 282 792 819 238 7466 719

3 An early type pureline — A,54-19

3]

A late type pureline — A,192
Source : Deep Water Rice in Bangladesh, BRRI, Aug, 1974

Table—33 IV RO XHIZFHELEIH B,

(a) B HEEAMO HF2MAERKMLD KBS LT » 5,

b) - 35 E[FEBRICHRN 6 M Ll Lo KRR P B 3t IC T KBt 28 Vo

(0) BBk AR KA FC Bt L Tfl BEBE A Rlno

K, ThOoDEKREOKEBBEFARBELREOBF % Table—34(A), (B) K€
Lo

Table—=34(A). (B) & Ra &, ROBRZFEHEFEIN 5o
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Table —3 4 (A) Yields of Submerged Plants in gm per Replication of 16 plants
(Type A. — 54 — 19(early) )

Ages of seedling Depths of submergence in inches
(Weeks) é inches 10 # 14 Average
4 weeks 1958 15679 230 1252
6 -~ - - -
8 3016 2014 21546 24.04
10 2807 1485 24979 2264
12 2298 3448 29379 2895
Average 25210 2136 1956 2204
Table —3 4 (B)
Ages of seeding Duration of submergence
(weeks) 4 days 8 " 12 Average
4 weeks 15756 204 .49 610
[} " 1875 326 226 8079
8 & 2142 67 6 231 1016
10 7 2277 Bé3 4.4 4 1195
12 " 1890 9926 5% 6 1161
Average 1952 &13 309 258

Source :Deep Water Rice in Bangladesh, BRRI, Aug, 1974

() R ARES 6 B LT o KM ARK BES BBE BO ¥ LIt FT L L EaD
h B, MES e BHLU EO s LB KBCENE TS S50
(b) HFICETRE O RIIHKBILBR AT EWne

IB7E, B4 FF »va Tk Hobiganj Mia L BEIN TW S0

FhoOORfiET R KETRIELABONEZR A2 & Table—35 M 2 TWao

Table—35 QGrain Yield of Four Recommended DWR Strains Grown in Different
Water Level (Yield in Ibg acre)
Hbj-A-1 Hbj-A-TI Hbj-A-III Hbj-A-IV Average
Water - - n n

Situation level Yle}d ; Yle}d ; Yleéd ¢ Y;egl/d Yi e;’d ;
in . as 4 o0 : as 4 o . as 0 as % of as 0
f::ets Yield sitl?a- Yield s tua- Yield sitlfa- Yield sitlfa- Yield Sitl?a‘
tion-1 tion-1 tion-1 tion-1 tion-1
l 5' 1738 100 2700 100 2250 100 2556 100 2311 140
|| g' 939 54 1897 66 2122 @2 2207 86 1791 77
I 11" bH46 37 1237 45 1985 82 1495 58 1340 57

Source : Deep Water Rice in Bangladesh BRRI, Aug,
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TdD Table~35 2 GIROMHEEI N B,

@) AT KR HE LD LM CRITRIK o T DY 250 0 B 2%, & SN OB IR %
RALTOEINL o8 bbbt B,

b) Hbi-A-1 OHA TR L. U I CHBLTRHENR 6 3FORREM TV ED
L, Hbj-A~B OB 1 8% ORMICE EE 5TWnd,
ZOREFENO—OEEAMLE > T M4 D RABRLZ A ETHoTHH, ThboO

AT B LEELLZTAE L 5h e |

4, RAXBORERUCHRN HE
BABABEOKMBEBETOMA R o (b IR TBHE Y. HELKE
EENEL
Ak LAaBRic, BE KO MK > CHRBEARMH PR EHMT . REFSVMETE
BEAKbP2bohe BRT 248, RILOHEIR ( G D HEBFHL Thw bo
T, oM Amo n MR E LB L TR MAHE . BRREZX Y DD THBwe WKMEEL
OEDMEY HABRESNE . ~HOMAFATARTAILAEORBRRF KB TH2~3
ACRLRBRETLORM L, 8B~ 35~37 TRLABRKEKRGE 2EMTEL LT
I OMWIRIC & EF Bo
CORMER S b, BAROMEE LY, HHMRELDW TERN S0
(& _LArmg
HMEOREEGETC RN THBHEEICHE -~ TRET 2, B—K, BETKOPMIFE
L MO B LB L Th b, Ll COBKMOYE, RESTBRKORBETS %
BAER S LTPEA 3 ~4mTR AW H Do o ERDMOPEM LA HR
UBREHT TRR ot RICH 50
BoMEERGEsoMm clrffaond, < OoMLIRETEZRALLOMTD S0
C ORI LD TR L Ik L D HE BIRT 5o T @ B < LA X b Fesk Lrc i
Konw TRFRL FHERETOIORRbN LV
Table— 36 IC&7F L7, Hbj —Amon | OoBKRETORRKRBEER S L. &
GINL D OIEMARE T3 15 TH oo ABEM LORE 2 3 M+, Hbj—AmonM
2 182 CRES R bhje —#IC. Hbj—Amon I, I, V. WM. V. W LG
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+ TOREBNERTH Y, Hbj—Amon 1. VE#I-E& Lo REiRad % n,
C ORIC & RIIC X o€ LA M50 REMESE 20 20 b OB 3 R IRIC X
5 BE ikl Th B,

Table=364  Number of Adventitious Roots Developed in DWR Plant from
Different Nods under Natural Flooded Condition.

Numbe r of Grown in pots (Non-flooded)  Grown in natural flooded condition

node above Number of nodal roots inHbj. Amon :

soil surface I 1 0 v v v T Ww I I O ¥ V M Vi W
1 37 17 29 446 16 23 1?2 — 12 30 29 33 35 32 25 20
2 2 & 11 0 15 18 15 - 15 ¢ 17 0 19 6 15 9
3 0 7 D 13 c 7 8 - 9 10 13 ¢ 10 7 11 8
4 b D 3 0 0 0 o - 12 8 13 7 8 4 12 3
5 0D 0 o O 0 0 0 - 14 7 13 17 &6 9 11 5
& 31 19 17 14 11 4 10 7
7 13 19 11 12 10 8 16 A4
8 15 12 19 10 14 5 13 8
9 0 7 15 19 2 10 11 11
10 0 12 12 21 8 11 10 5
11 0 13 13 12 4 6 25 9
12 o 8 9 9 17 3 17 7
13 ¢ 15 11 5 10 15114 9
14 o ¢ 13 0 8 10 24 4
15 0 0 10 1 ? 10 7 3
16 0 0 11 g 10 11 6 4
17 p 0% D p 3 3 O
18 0 0 12 5 0 5 9 D
19 0 0 6 O 0 3 0 O
20 0 0o o 0 6 5 0 10
21 o 0 0 0 0 2 0 0D

Source : Deep Water Rice in Bangladesh BRRI, Aug. 1974

Xho o LUBMIRRETF. RPEKFOHMAKIE. HBRAKI > TKEmL bBEL TR
ChOoD LBBICL > TRAK EIDERT DI S b LUMBREPRE LEL T
FIOESD LT BHEV

9A~10 Bl THKABRKEBDOL L., 2o b OBRKBRERRBICK . L
R2PRZKEIMICE LI LS ORBFERO BIRE I, ST OO B.
Thbo Lo RBEERE (KRS %0

Fig=130 (1)~ (V) KRAKFWOLBEOEMERLTH ko

COFig—13 BAl LA "S5 REOMMBEAC T 2 KAEOFZHNER” Fie— 6%
BRINEBEHC L2 2, M- 181, COFig-6 08— 4tiE %2 WM o 3D Th 5o

Fig—13(l) T3 B~4 Akt Cera— bkt s ERBECHBEL. BHL
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Fig—13(1)

B KMo4&EH AR
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I

Fig—13(0)

6 B ~ 7 A
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Fig—13(0)

Fig—13(V)
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Fig~—13 (V)

10 A~1 1A

K

HMEo>TRFTD0 6 A~7TRAKEZ LS -~ 4X (Fig—6 &R )l KiinlL <
KRB0 KERBEERVHEIC L 5TE 5T bo CORIC, 6~7ADRKLS LTH
KBEMBREL, BAORBHEICIES ~6mitET2H AL 8 Aotk R K. ¢
A~1 0Bt CBAKEthosd LR BERBLKD, EHBE~NE BITT
50 TO9~10AKHPT T, LMPBKEKXKELL, T H5OM L »RILORD
B LRBELTRIF T 20 ChiFBLAHfTORALH, ChboRTDRBFHFT DL
5o

1T0A~11ARH T THESBAKT 2 &3L IKHBE BT 20

(B) 3

EBAKORE CHEEIREL D ARCREL, BRUOHESNZ L LTI 3, TLT
A E2FE. FIRLEELTY® S0
HNOMEIEFBL L o2onTH D, FEIMBRIC 22N TWndDo T ORRIKK~ I &k
WCIEMSEE LI L BERERALE TS 50 LarL, th b oBEATWeRiKkBTHRET S
LHoBEMBEIN, Ktk11~16HIKEETH, Hilll. BARKTREBLAKGHTD
MOWH 2 HEHE ICET Do Th b %E Table—37 KT/RLFo
FHEUESOMRIZBHNE ERBRICEKOKEOLA L XEZHEID D Hil]
CHEITHESELATVE, ELTHFLAEREMRAD T, KOFLWwEsAML 2T
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Table—37 Number of Nodes and Leaves Produced by Hbj. Amon Variety
Situation Non-flooded Situation flooded

Hbj.Ambn Var, I I 8 M ¥ M VM w1l I m N V v W ¥
No, of nodes

below ound 5 3 5 7 4 4 3 4 4 4 — b 5 4 4 4
level %E.L.)

No.of nodes 4 1 4
above GoL. g 10 7 9 10 9 8 8] 16 18 20 17 20 22 20 1%
Total nodes " 13 13 12 16 14 13 11 12{ 20 22 - 23 25 26 24 23

Souse: Deep Water Rice in Bangladesh BRRI, 1974

BHEL, IROHBL L CHEWRO PRAEBL T5, t o W TRBEOMRETFEY
OIEE LD R KE, HERK L oTE T 20 BAMCRWT S EHABERL < &
DEFREBEZ2ATD A%, MiH, LEL LI MBI THEBRKROLBONER OBEHEE
7Fa

KO Table—38 R LB, FlaidHbj- Amon—Vl ©3{BE. EAKRBR Y@K

AREBEOHHCRATEIFHOHEE TOI MBEBHETToTnDT L 25D b,

Table—38 Number, Length and Breadth of Photosynthetic Leaves at
Maturity of Deep Water Rice Varieties,
Hbj o Flag (N) N -1 N - 2 N-3
Vap' | Situation Leaf Length (em. ) & breadth
. (within parenthesis
I P 280¢10) 420009) - -
F 180 (1.3) 3%0(12)
I P 165{09) 250¢08) - -
F 20€15) 160 (15) - -
i P 250(1.2) 480(11) 505(0%) -
F 230(13) 390(15) 510(1.5) -
v P 195(12) 300(12) 490 580
F 21.0(1.3)
y P 300(13) 525(11) 59.0(10)
F 280(1.5) 420(1.5) 525(1.4) 600(1.2)
v P 320(15) 550{13) - -
F 480(18) 670017) 670016 -
Vi P 245(12) 390(10) - ~
® 310(13) 47.5(13) 560(13) -
| P 240(1.2) 280(11) 4460(09) 340(09)
r 250{(15) 470(12) 5a0(11) 530(1.1)

*The flag leaf has been designated as the Nth leaf and the subsequent leaves

by N—1, N-2, ete., 1o indicate the position in relation to the flag leaf,
P=DPotted, non-floodedi; F={flooded,
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Hbj~Amon V THEHEAKBEOPSIERRIK T 20 L, FHkEREOH
BRI TD 50 Lol BELTRER AP HFIRBCESFHE THAT BCEE
KMLEALESHEMBEND T, BEEREILWERETIHE 28 o M AHED
JEGR 238, M HickE LCHteh, ROFEsE T hARCHS B REEL
LHERET 20 '

LB AEORBEYM Ko BKEHIET 2, X— 412 R L8RP 4BTE
BERORIBRAKIEIHFL Y Wl KEHBEFLCRAT R DS B,

L&l &~ 4100 TtHbi—Amon—N, W\, V. V. OREIECD» TR¥DBRE
LY $BAKBBOFBILHTEARE N, 2. EFERSBEKRBOAIHRE o TRIIEOFH
BT BLTHEENEI AR EN,

HEORIKS W T TN T O E» EKRITRIC LS T2 0 b,

c) =

BRAMOR S KE ZFHREECHD, BKOMKCHE > TEBRBRT LT L TH L,
Alim, Chowdhury, Zaman OMERK 1AL 2 4BMT1 -1 04 v 7Fofilipis
R LAMDBE B, L L. CORKMIEFPL30BLULEREBLEZ W E TORK
HMOLEHERHS & o

RHO I ~5SBAOMERRBEORETS S LEL. HMMREEIZ T ThLl
Lo EALEHE T @ HM T 1T 20

Table~39 TREKERFHMAKH CORBRHT L KBELLTZKETRULORHO

e LR .

2@ Table 39 £ RA SHKTRIZLABS. WHI/KBRE LeRD b 8 a8y %
M D Hisd b HHMMBORGRABEEF LI L7~ 1 3HOHMAER 6h bo

% 7z WP B AIIC i NASRICH KO KR Lo TRBH T Ro T ( Do

i, EAKFEERMET 20~1 30 ABBEKKA L2 ~3BT6 0 s MMMHRT
LB b b

-39 BRATLOE KRG HMKE CORMPMETLLLD TS S

WO ADEE. b LIBAKAR LT s B L > TRBIAB SN2 TRESE Do
A, RMaadzmleRzRIBRECAKEELH T, Lo LR aER
LTn % Wi KR ICH T BIE M TI 035 FIET B R B Eo
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Table =39 Variation in Number of Nodes of Deep Water Rice Plant
When Grown Under Flood(F) or Unflooded Conditions(P).

No, of nodes

Situation Hbj Aman varieties

: ! I I I v W v VI Mean
Below P 5 3 5 7 4 4 3 4 4.4
ground
leve l F 4 4 - 3 5 4 4 4 44
Above P 8 " 10 7 9 10 9 8 8 86
ground
level F 14 18 20 17 20 22 20 19 19.[]‘
Total P 13 13 12 16 14 13 11 12 130

F 20 22 20+ 23 25 26 24 23 222

Extra nodes pro- 7 ? 8+ 7 11 13 13 11 29
‘duced by plants
in flooded (+ The basal part got damaged and those nodes
condition could not be counted,]

o Fig—14 ﬁtﬂ(@ﬂiftbﬂi’f‘c@%ﬁ’:
1680 F /’

'
4
4or e

4
7’

1204 ’/’<——Culm Length

~ Hbj -Amon VI
100

8B &8 & B

o

®Afl. BEREMMMRGIE LA EROE o L LEHIERMNE @1 1 AT
b, CORMPICWAT AT LEE W,
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Table—40

Length of Internodes Above Ground Level of Deep Water Rice
Plants When Grown in Flooded(F) or Non-flooded Condi tions(P)

Length (em) of internodes above G.L,
Nede Hbi —
above J Aman varieties
G.L. 1 I | ) Vi v
P F P F P F | P F|P F P F| P Fi| P F
1 20 20 25 55 15 25 40 50 15 55 14 55 45 20 15 -
2, 50 &7 35 170 35 80 70 125 30 135 &0 65 a0 55 20 35
Y 50 284 4D 340 100 220 80 340 100 240 B0 235 40 235 40 80
4, 55 344 45 345 70 300 80 370 &5 340 75 340 40 290 50 298
5. &5 154 6D 21.0 115 230 100 142 90 280 95 340 90 285 85 30D
é. 925 &7 57 60 205 920 185 &0 120 115 155 100 110 85 1465 2585
7 145 95 125 70 250 4.0 230 125 140 155 187 85 220 55 21.0 65
2 200 3 220 100 — 130 220 95 225 205 215 200 260 S0 24D 6.0
e 270 84 270 90 — 120 350 100 220 180 240 190 - 90 - 4.5
iQ - 26 255 a0 - 1640 =~ 20 270 195 - 125 - 150 ~— 110
11, = 1i1t5 - 20 - 100 - 43D =~ 190 - 1%0 - a5 - 75
12, - 28 - 130 - 60 — 120 - 170 - 310 - 100 ~—- 140
13 - 171 - 176 - 110 - 165 - 185 — 180 — 120 =- 100
14, - 212 - 60 — 20 — 1720 — 190 -~ 215 — 140 — 200
15 - 255 - 60 - 20 — 120 - 210 — 145 -~ 135 - 120
14, - 328 - 170 - 100 — 2145 — 230 - 170 - 105 = AL
17 - 190 - 170 — 285 — 235 — 190 - 160 ~— 170
18 - 330 - 120 - - - 200 — 220 =~ 230 — 200
19 = - 230 - - - 225 —- 2140 - 290 -~ 299
20. - - 370 - - - 330 - 240 - 470 - 410
21, - 220
22. - - - - - 280
@ 4 o

TMRRT DR RHEL GRIOBK RS T TORR RGN 2, Hil. PHRAELTMTK
RBETEDABER2~3 500025800 20 TOUMFT D KEFEIFH 30 BLL
AT, BB EPEKB LGS 3T 20 BT o Bbohi ne

FEWMICEFTOO0HERD D, CORToOREFBE KRV v EXPICEE N L HHIC
LoTERIh, ARV enRIEREZ . TOKBREKTIAEHT OF T 50
TORXFCE K A3E THA DB ASGE K TR EOH THTO2EHL T BKRK
I o0RThb,

T e, 10 HE OXREREL SETERECBITIT2HBOIT D ERIT DK S o

-4 1 RFLADHE. BRI KBERE AL > BFEOFTORETR LA DTS
5o

Zaman O®HEIC L@ EIE1 6 HiEAKBTH EETh 605

L# L. Chowdhury,
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Table—41 Origin of Tillers in Deep Water Rice Varieties
Grown Under Flooded Condition,

Variety Nodes from No, of

(Hbj. where tiller tillers on Remarks

Aman)} develops¥* upper nodes
i 11 1 *¥The panicle bearing
1 11 1 node (Nth node) is
| 8 & 17 2 counted as Ist node,
1 6,& 7 5
v 5,6 & 7 3
Vi 7 & 11 2
Vi 15 1
Vi 8,14 & 14 3

o LT %o

CORICTRERSITDE LU AT D 28T 2L, TAMT DR KEBRIE S 258
(v LAUMATORH AR &RBIEHMESRSE (7 20
(e) BHIE. B
BHIE, BRR 2w TR fthofe KEFMLBET £ & b, BAMERAE TS, @
MoK b & L ICBHTEE 50 50 R[RABR % IR T2 A ERE P KT 2 bh 5o #

N T OMOREIE W SE - A - b 2000~2500#H> FEETDHS,

5. BAWO ME R
LEOHMEBIETD 258, COBEKMCRANTeHEROREENEZ( RbN b, K
Ufra BI¥ Stem-borers #Z{ Ko b, T Ofth. Bacterial leaf blight,
Tungro, Blast, Hispa, Case~worm, Swarming caterpiller OF4$ Ao
%o
TheOHRBROFEARE &L TREREMICHE o ERMKEMO WP 4 HBERT
b5,

choofmERo Ly MoMeEEE T Tz THEIBRTL LT S,

LLEWEEKF( B, Aman) T~ Tk, BREOE KHEHEBHA. WAFOEA TX
ELZMLALIE LR TWE, Mz 6. TOMMPRENEZHmFAKEL ToXKBLAH
EtrWHoMmatE T LB R2WwA, BERBRDEWKOP TIERIREEL 9 5,
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FRtE. IRRI (HEMBHRA. 740 € )ehbe LTEATE RIELS 2 EA T
C@%Kﬁ@ﬁﬂﬁﬁﬁ%%ﬂb&ﬂovééo%ﬂyf5¥yvamth$BRRI

(Ayi?fyVnﬁﬂ%ﬁ)ﬁt@ﬁﬂ&ﬂﬁ@bﬁ&?bb\ﬁ&t@%ﬁﬁ@%%@
BRI D KBORBIITZ bh Tw 5,
SHOME OB nfErh b,

-139~-



X.

Ry 5 T e v CHINT 2B RERIC S 2BIREREOREEIGICONT

197 A4ERBEKE, EHERBBECER TAmonIR P~ TEREBRE O BRMEKIC L

BRI TEN BBRECK >0

BIEREREOFEZACHA LA TWARICEE, BunEl cERSHBICHE ~THS I
By COMZT CAmon P ZhTH AL, RET LT 2BL2ENHELAZLOTD S,

1. B Xk & %8

KB s & b EkEHDTE D, R, BELEELTWARLOET., ABOHRARIK & »

TREELEOHSELTEXBRLAZLYD TS S,

Table—42 KR L ZWAKRE, AW OClay Soil KTHELALOTD 22, 1= -

A—- (40T —n )Y bDIEE

Ihiilmz coORKA TS 30 &

4940 ~501 > FaBRTD

S, wWiCHHC B2 14 » 7,

L5

AR 0~1 545, BH

Hh2a8~334r5FhLbBTH B,

Wi hyEAkas 5~5 0% THTE
FCETT50. 2 5 TRANR IR 2, FICBE L2 MPIKLEAS 2 5 BLLTCH

HEHLIEERT S,
TEMELTRERPTLBKET BT 5 L.

Table—~42 = -#-%b OFKE (Amon#i)
(1>%)
=3 7 B K K
T OID OE W 25 ~ 30
% i 12 ~ 15
B o5 3 ~ &
it 40 ~ 50

Table-43 BAHXKHR T H2HAKBE(Z~-H-%b, o)
B =t G =S B 4

i Ei] 5 -

B’ Al K| S| EBE K|k S| & K
EmaABE 600 900 200 %530 900 1,800
K 7 420 1200 480 660 540 720
HMTFy>bw 900 | 3000 1,200 { 3400 | 2100 4200
ey g 1920 5100 | 2580 | 5790 | 3540 | 4720
Ha iz | 3000 3600 3600 4200 4200 | 4800
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Cmﬁ#%ﬁé&\E¢&”yf5fyVa®7%7M®%Kﬁ&%bxﬁu&ho
COREF 26, ACEWOM AR+ B T2 HSWMILT L,
A Aus JBlC T 5 BAkE

Aus%ﬂﬁ”%ﬁﬁﬁ&&%&\WZHIR—BQ%%\R®I5&%%ﬁ&ﬁO

Table —4 4, BRI IT 2v ARG A
4 A~6 AoBEHR
(mm )

Dacea Chi ttagon Rangpur 3
4 A 1188 11357 863 10626
S H 2402 2638 3048 27026
4 A 3744 5661 4929 47 728 6
7 A 3261 6438 4264 46543
5 it 10597 15874 13124 ,31981

Table— 45 4 B~ ¢ A o ZFMWh
Daceca Chi ttagong Rangpur ¥ ooB
4 A 1701 1653 1574 16433
5 A 1701 1653 1574 16433
6 A 124.4 1376 1381 13334
7 A 1313 1424 1452 13969
& #t 5959 6106 5981 60169

loRcLBL, K{EA4LD 0 U~ 500 0 ORRAAKRKCH LT, BERERKa000
W EEE T B2 by FARKIC & 5RIBE FTRETH A\, 4 A, 5 A0 27 AN
HEBEEATENE L, MR Tr TH0828D 5,

B. Amon Jﬂ]VCjJ’;\H A Kk

Amo n MO B T4 FRIRAR JBICIE & B L AR IR IC D Bo MEMML & AT A5 &, KO X

Al - TWnho
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Table — 4 4 4E~6H@M§ﬁiﬁt%f&ﬁt@kbﬁ

(mn )

IH Dacca chittagong Rangpur '
F B |m B [#nfK|w & |#af|§ B |ZFak
6 A 37 4.6 1244 56 61 1376 4929 1381

7 A 32 61 1313 6438 1424 4264 1452

8 A 3449 1269 5770 1269 25 4.4. 1409

9 A 2% 21 1148 3190 1198 28 0.1 1308

1 0 B 1457 1160 2212 1208 1704 1208
L 1,4234 6134 § 23271 6475 16242 67658

L3O Table~46 CIBE, RERHLTEH»H> L, MORBICEHL TWD D,
EE, —BCEROBRALAY, BEos(BARSIONREZWAR AL, O
FEQCLHCHITINNSEHOBE T S0

Los Ly ‘2 0B 10 KKIC & 58 K@ ESA 0T iE#EE X TS 2o

RECRLAZS 7, v 27779 YRR THZBEOFHERGETHERELLIOTD
Bo COEHMLRLNB LIS, T. Amon Mk T Aus KWL T L HLELBRN

BEON BT A bADo
Fig—15 £ i © %3 ¥ W 68

<« Aus ——>»

1
1
|

| t :
( %) : ;-<——————| Amon —u———a-; ("")
100 | L 1
| : ' Ae— 05405 ® : 0o
- : | 1 I
Bé— i : ! - 84
|
] , . |
69— ! I | L 49
I i X
7 | | | "
52 ! .
J ! !
| )
35 : ] - 35
| 2.5 4 7'7'__.9 3
DEfERE
174 - 17
0 | 0
38 I4E|SE| 6EI7HIBHI 9ﬂ|10ﬂ|11ﬂ
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2,

ERERELERBEORAKC L DBIZIC ST (BRRI &y )
BAERT X b HTER T, A IDEESS BB & FESRITIC DWW T, RKBRKIC LA BEBEBAREIT -
zo %OD'%%%:'Table—d?VCsz Lo 7- . |

C Table=47 % WRHL 6 & 15 K EI D RAK IC & B 1A K

(Kg,/z—n—)

4 L4 iy ( % x )
& fE 1969~70 | 1970~71 | 1971~72 | 1972~73 | 1973~74
E Rk fli(Aus) 3667 3689 31645 3135 3446
BRAEREC 2 ) 12790 ] 13896 411729 | 10646 1,2 122

Tahle=47 Lt b, HREGREO HAREAFG b b,
W, & 5 R Akd fRIC L2 AR S & RMKRIBO B ER T (Table—48),

Table—48 FRFEOHIFEERAKICT HHIBERHE (Aus)
(TKKgm—hr—)

dB il K AKE ik 8 kAR 5
New Chandira 1,045 ‘ 1,208 4
IR-8 9766 . 1,4 516
Chandina 931 : ,1514
J-1 7534 ' 10982
Dular 7182 ‘ 7486
Mala 634.6 | 11,2008

LiELedmT, Dular HERRMETHETEn L, KAKTLHEMA TS & HERE
Roh s, hoBR M KR WwWTildERIohd A, R, “¥ 777y vallhh
T, RAKREGH AR TS 5%, TOMREKRE Lo 0L Bbh o

;3 ® Table—4 8 O IZM A O RIKIRIE Table —4 9 TR L &o

WHEH® Table—4%% R2&, 38, 4a BEBERAL 2, A1V ¥ -y a3 vHBET
59,

WiC, fEEIChE K EREOBFBETHNTHISZ E, Fig—=16 O L 5% %o

c oKt E Kt OB BID T @, KRR EMOEETEICHT 2R E, Akt 100
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Table—49% -4 8OREHEOR REH
m e 173 5] &
A = jé] P %/ A & i K
3 A 7213mn o 0 - mn
4 A 154.4 124.4 10 16553
5 A 2895 17 4.9 6 1653
6 B 4827 3040 14 1376
Fig—16 HBAKRLIRGgoBEMFHBITCDW T
(=) (%
100 |- - 100
" 80 |- " 4 a0
&0 ! 4 60
it 4o : 11
1
0 ! 4 20
| : i
0 I 1 1 1 ; <1 1 1
10 30 50 70 100
m X« f& (%) BRRI.1972

PaaE T LT 2T Edibh 5o
BEofic o WEOHR. KIKERBM OVEMNRENER To

KE Fig=17 WRL7ZL 5K, Aus BIOBE Pl-WoBGrBEHL OMRESR S L
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Fig—17
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HdRWVWH, WD T Amon DIt
M L AR HFBET D5 1]
% b. T. Amon M&SEEK
R T EA T IAREER
i ke S, FEH R EM.
BEFH LR W TAERIERK
b, HBLTLE S WAL,
TLNWEIR E%Z 0

2/, IR-5. BETR
6 B~ 7 A#lAE TICHtfl L%
ThiEx b3, ToOBHAE. Aus

MOPIBE AT ATRET D 5o

(BRRIV#E~1t b))

Fig-18 #r 277 5 v = OFEMBRRAIMHME (15)
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3. AvFSFy a0 ARETERY BREKCHOLT

R ZFS5F v o Titn TR,

T. Amon-~ T, Aus. Boro.

B, Amon ( ZKHE ) LARIBH

ML FEICE>TED . &0
itk S AaM O T RS ICH
HTsLEND L, T, Aus ©
BEM. T. Amon ORI
B, Amon O@mBXELE O L
Sic. *oMoOsFE R ERERE
KoZHBH5DThbo
a, I R-5 ORBZEW
HEE&&%K?91&5
&y HEOBHEE Amon
R BERaINLTH D,
EHESEEC &b 7 A
TTHETESHLILEIND S,
FRLBCBMT S & )
HERMICEL & 50
tOWEHEE Fig-20C
TR Lo
b. Mala ORI
H#s Aus $IRU Boro #i
KRIBINTWV S Mala Dl
Mt THBE. Fig-21K
IRLAMIK. B AKIBIET S
s ok (RELEV.
KEDOPFig—-21 RTh»

A X 5, Mola O

Fig—1%

EHOBRENRLEERE

D
141 (©
L 3p
13L H# L 25
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nr ~— RIEHE
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10t B. Amon ( ZEKFR) . L
BO!'O I..A'u_sﬂg_' Amonﬁi o -

1
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Fig=21 MalaOiEHHPHEIRBRL D W T

(kg”
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EEHHED
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1130H
11108

ENEREERERERIN
(BRRIVA—-}&b)
. Boro MK 11 RhanBETD 56
¢. Chandina @RI
Z® Chandinaid. 4EHCMBMWTRIZ(REINTWEIRHEQOV LD THE, O

MO BREHPE A2 TI B L. Fig—22 O SIKHK 2o

Fig-22 Chandina © fffiffis WA DWW T
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OSBRI TS D, Aus W 3 B OMMA RS WEAARASH (. Boro
it 12 ATATSH 2D, COMATA L. B—KBICAus & Boro ) Vv -RIBFTH
REAAEETD 525, HBAHEGLO—EFMTEICRWTHBT LT £ E L

Tx. Fig—22 OF - ﬂ—k?é‘.—c bbmBdL O, Boro Mo HA. Ausiir b
LIRS o EBFEME Boroiic 1'50@. Ausfiic120~125 3T ko

d, Latisail RU IR—20 OFMEEHNLNELDOWT

Lotisail R IR— 20 offfiFfit RBEK>DWR B L. Fig- 23 KR LARIK,
Latisail, IR— 20 #i4@ETX AmonfiCHIB|BINT 2R TD 55, D2
@fET R LTA 5 L, Latisail ORERER7 AkATds0KKML, IR-20
., BHEHER FBEWRET & Thw 5.

IOBL. BROBRY. EHFOETH Karif KRB Ih tywaRilETde6H T
H Do

Fig—-23 Latisail & I R—2 0 CIffEsEERE

W(=zorl
TPy
395} P =w =3 8kg %
=]
TR-20 DY & £
284\ 41608
2441 4 1=0
2031 N\ {140
A
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IR-20 Y
1635 DEFHBH T 4130
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L Latisail
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HTE 8RTeE 7ATE T7HTeH BHTE —ERigE W
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| Flofkeo CNLOBARNESBORE KB TREOH VB,

iﬁ\IR—zod\AJSMG%WtLtuﬁbﬁiL<&<\ﬁ:erumlo
FoHE LWiERatt s Ttd 56,

KR KRBIBICKTDHN R
198 6ERSAY757F yvalT I R-8 H#MAITR, KM TRIBRRAHHBINS IC

EIJ/TI500~3800
RO BIR T 2T 2o + 0. EPCRB A 4 KER A Lo22 5, zhicwL T,
FRZOREOBE, BROHBRATTRTH2M™p b, ¥ 25 Fy va OFHT.

CBRRI(A>27537 v fENRAR) OBE THERNRBR»E SN 2 CH o7,

Lz L. HEOBARAMBA XA BRI 2 N0 b, RAAFAOBAOKIER. HEZSOH
REfTHRbDALTH 5,

COEMRBC EH L LEER g RE. ERE. HhmE T 3,

fEA R
—20%® o,

Aus #flic Mala, Chandina, IR-8 . Amon#JiT I R-5. IR

HAAA 4 MMON % 3 R °HHM Lo

A, Aus MoEHHER
Aﬁsmmmwamﬁﬁ%m\f%mmxaMMamﬁhruatyﬂ—\163%

X T. ChandinaltoWw Tl 1 > & ~, 2 REEKHn T, KAFAHRKTIC LK

Thfo

FOFER % Table50 KR L%

Table—50. Mala, Chandina OE# 8k
(JE#t: R F=453¢)
HEHE

an il 0—-0-0 40-40-~40 60~40-40 60-60-40 80-40-40

oy R iy (Fevrbxop-)
Mala 11.44 1953 21356 2454 2587
Chandina 2074 2616 2989 3436 3802
Local 1629 2314 2522 2481 2798

Mije )k AR B R (%)
Mala - 707 8 &7 1145 1261
Chandina — 261 44,1 6 57 B35
Loecal —_ 421 54,8 64.6 718
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Table—50 WRLA LS, Mala {& Chandina KB L THIEEE KD %
WID DD Do

i, BEACIZEHRBIEHLETHRBLAD TTable — 51 IC/RT o

HEHAKBOBESHR. BEBERENS, BHOBMIT L > TKE ZELE AW A2t
BEAXBOPHEIRBAIELEELTVWIRANEBLEWRRETD 5,

Table—51 @#EMAK I 218 KR
CESVESEED
e & i e ity
s 0-0- ul 60-68-40'80—60-40 |80-60-6U|80-80-6D |1uu-au-so
o W OB (rvrb/z—m-)(1=v = 38K)
Mal a 2452 337 4 3451 3686 3976 4207
Chandina 2768 4430 44.5 4 44,44 4325 4574
KR a2 REBEMEME (%)
Mala — 376 489 503 62,2 716
Chandina — 600 6 1.0 6 0.6 563 653
Wit, TR-8 %A LTORMRETRAEEMBEABICON THET 5 &,

Table—52 © L LA oo

yTabl—=52 I R~8WLAAMAKMERKBIC X2HMHNE (Aus i)
(Fr¥/T—H~)

RalE & 5P # iy'g & (=vvbh/2—h—)(1=vrt=238Kg)

X & D0-0-0 | 40~-40-4060-40-40 |B0-60-40|80-80-60(120-120-80
X K H 2563 3420 4026 4286 4488 -

MmEAKE 2890 — — 4871 5488 5903

(BRRIV#E=-FLb)

Zhitlaé, RKBECRWT b HEORET MFETE 284 bh %0

L L.

SN2 Z3T v BERREBICRW T,

AusiC b AR KHBEIE, MHRKTEETH D, FITEAH 2 WHEK
BRI AT REOHRET L Z 4 H 50
B. Amon MY 2 MIC R B
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HWEZIR-5S5KDONTToARRT45E 0-0- 0 DWIPRETIEWRE LR

LTwna EICIERMMCL ARAMMEZ I R- S8BT THHE & b bdo

Table—53 IR-5, Nizerail, Loecal DIEBHEER

(B : R )

0—-0-0 40-40-40 80-80~60 120~120-8C
IR-5 3024 3959 4557 4918
Nizersail 2622 5266 3788 40079
Local 16979 2874 2985 -

I it 1% m #

IR-5 — 309% 497 626
Nizersail — 262 44,5 52.9
Local — 692 757 —

MR =v > F(38Kp)
(BRRIv#—-tXb)

Th. IR~20K % THEFOKEESM T, RKEBICH U BRI RIS
BT LATa 2,

fet. RKBICHT 2 IEOMBEE. 45 Aus HOMIER KKBIRKDEZWHEH
H5Wh b, BHHKREAGTHLWBEHZAHADLL O TH B,

Las Ly 5 BERELHOETRACLZVWAERNELIY BELZ SOHBRINS
EBRbN S,
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oo, WEFMEL T 7 SMERRFTEOHBWERTL. Thtk e

COREZ DL bHEATEBHABIBORBTIFHE LI OLEBTATLTHEML ko
Amon BT 1 4 M HYD.,

11 0Ky PCEDERFEETRREELIT - %o

Z ORI Tdble-58 RU Fig—24~3 6 KTRLADO TEED D 1t\n,

Table—54  Number of green leaf

% 215t 31st J00h 20th 30th 10¢h 20th 30th oo 19th Ave,
IR-30 467 598 840 725 821 410 478 - - - -~ 448
IR-29 537 605 789 641 818 590 480 - - - ~- 437
IR-28 439 503 759 710 710 440 350 - - - - 562
IR-26 494 547 7261 7215 813 550 470  — - - - s21
BR-3 465 563 1232 707 735 561 522 - —~ - - 612
IR-20 443 553 722 737 792 660 607 - - - - 445
Patnai~23 294 491 662 639 666 497 429 460 444 425 406 492
Latisail 482 590 765 547 564 412 437 376 408 389 266 476
Dulabhog 372 485 688 667 710 476 457 408 479 429 429 509
Tiloeks 575 480 708 692 428 464 499 388 350 400 381 449
DA-29 332 477 659 462 521 432 447 A2 295 377 383 447
Golapi 396 524 604 603 579 455 474 400 336 356 318 461
Binni 475 551 653 635 635 506 506 449 428 425 360 511
Maloti 426 550 780 666 721 497 456 441 400 375 340 631
Badshar = 368 487 471 698 755 521 531 407 433 400 392 527
Nigrsail 413 47 250 742 778 493 509 337 350 340 332 526
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Table= 55

Number of tiller

Aug, Sept. Oct. Nov,

'1th 21st 3ist 10th 20th 30th 10th 20th 30th 9ih  19ih Ave,
IR-30 1.1 35 28 119 180 188 179 - - - -
IR-29 17 43 101 124 145 144 140 - - - -
IR-28 10 29 721 106 134 128 127 - - - -
1R-26 19 38 23 105 114 115 109 - - - -
IR-20 13 32 48 97 124 130 125 - - —~ -
BR-3 15 34 &6 111 126 122 120 - - - -
Patnai 8 24 58 81 93 97 94 94 92 91 91
Latisail 11 37 86 116 132 123 118 109 100 100 98
Dulabhog 1.0 22 57 &5 107 103 103 99 95 93 92
Tilogk- 0 22 62 83 94 102 %3 %2 90 89 &7
DA—-29 1.0 23 58 80 89 8% 90 87 87 &0 &4
Golapi 18 31 83 101 115 118 124 120 112 103 104
Binni 22 37 93 112 116 118 113 112 110 109 109
Maloti 1.0 26 54 29 90 93 91 86 a3 81 81
Bagfgg‘ 10 20 43 76 86 89 88 83 81 &0 &0
Nizesail 1.0 27 53 a8 11.2 11.4 9 7 91 @1 21
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Table~5% ROOTING ABILITY TEST

Transplanting Date : 21st Dee, '75

Observation Date : 28th Dec. '75— 1st Observation
4th Jan, '76- 2nd ”
11th Jan. '76— 3rd "

Hobiganji Boro—V

Number of roet/plant(av) Length of root/plant
st ' 2nd ' 3rd ' ' 1st ' 2nd ' 3rd
8625 1772 2587 1423em 28700m 3g9Qom
Mala _
18t 2nd 3rd 1st 2nd 3rd
8¢9 1620 205 1968 5154 4219
Chandina
1st 2nd 3rd 1st 2nd 3rd
63 3 1150 187 7 1473 2345 3981
Biplob
1st 2nd 3rd 1st 2nd drd
1267 219 3166 39853 51253 7316
IR-8
1st 2nd 3rd 1st Znd ird
14410 2838 4127 5511 87270 13292

Hobiganji Boro—1I

18t 2nd 3rd 1st 2nd 3rd

1622 3891 590 4266 7954 104929

Taichung— 65

1gt 2nd ird 15t Z2nd ard

145 5698 705 5536 8120 113450
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Annex, -1

Repgarding to outbreak of the Brown Planthopper

by T. Namba
25th May, '76

From December, '75, F.M,T.I. has taken up varital demonstration
plot on Rice Cultivation to collect information for training purpose.

‘ This demonstration on rice cultivation has shown very good and excellent
growth, but suddenly Brown Planthopper has attacked on 25th April, only IR-
8 and Biplob varieties on field No., 3 and No. 4 in Fig. -2.

These plots No. 18 and No. 19 in field No. 3 and Plots No. 6 and No. 7 in
Field No. 4 has already ripened, and i;-lfested area also very small is about
8 to 10 sq.m. {about 110 sq.{.) which damage also very small (see Fig. -2,
Fig. -3 and Fig. -4). '

As soon as there was an outbreak of the insects, the BRRI entomologist
was contacted to identify the cause and control methods. Endrin was sprayed
on 29th April and 10th May in all plots very carefully and effectively.

The Plant Protection unit also sprayed Diazinon 608 to the affected fields.
Now a days even a single insect can't be seen in our field,

On the other hand we skipped our Aus crops in our field of ¥,.M,T.I. for
controlling of Planthopper by more spraying to the field.

Our F,M,T,I. has already taken necessary measures for this Brown
Planthopper in our field as above.

We want to inform to the Plant Protection Department that we observed
BPH in the Boro crops surrounding the. F.M.T.I, area. Heavy attack was
noticed in the area of No. (I), No. (II), No. (III}, No. (IV) and NO. (V) (see
Fig. -1} in the northern part of F.M.T,I,

These insects are observed in still in farmers field.

We enquired about the infestation from the farmers of those areas. They
told that the approximatly outbreak was early 8th April in area No. (I) and
then by 12th April, it extended to NO (II) and to NO, {III) on 18th, No. (IV) on
20th ‘and No. (V) on 25th April.

We associate the outbreak of the Brown Planthopper in .M, T.,I, fields
with stron storm wind from the areas of these No. (I}, No. (II), No. (III},

No. (IV} shown in Fig. -1,
-1 97-



Special area No. (I) and No. (II) were used unclean dirty water and the

area suffers from inadequate aeration that is why early outbreak occur with

this area.

Even now the farmers land in No. (IV) and No. (V) in Fig. -1 are infested

with Brown Planthopper.
But, it has been completely controlled in the F,.M,T.I. field,

Character of Brown Planthopper (Nilaparvata Lugens Stal)

The Brown Planthopper passes the winter season as egg or larva.
Specially these will be outbreak of BPH after the head sporting of rice crop,
but at the same time, these will be outbreak with white Back Planthopper
after the transplanting of rice crop.

Imapgo period is about 20 days, and during this period, she lay the eggs about
100 to 300 number on rice plants,

Egg period is about 14 to 25 days.

Size of imago is 5 mm. in female and 4 mm. in male. Body color is brown
and become oily, l

This insect breakout on rice plants when the following factors are
favrable,

1. Very good plant growth area,

Bad ventilation area.
Comparatively low land,
Bad lighting area.

» In high humidity condition,

In intermedite temperature condition.

-1 o m o N

Cloudy weather,

Specially in this year, the pre-raining season has started very early
compared with normal year. On the other, utilization of the very dirty
drainage water coming from city.

Pattern of damage in the field is generally in an expanding circle. But
this Brown Planthopper is very weak and would rather be easgily controlled by
Agriculture chemical if compared with gall fly or stem borer. Commonly
BHC, Dimocron, Sumithion, Diazinon can control to BPH. Usually, stemborer

and some other insects break out chronically bur Brown Planthopper would

-198-



break out very occasionally due to unusuall natural climatic condition.

Record of Brown Planthopper

1. According to University of Philippines, Brown Planthopper was outbreak
all of the South East Asian countries including India, Korea, China, Japan
and Micronesia.

{Rice Production Manual, 1970, UP. Philippines)

2. According to the "Report of the Plant Protection Advisury Team'!,
published by Japan International Cooperation Agency at March '72, they
observed many Brown Planthopper in India. The Indian Entomologist also
observed of the same, long time before.

3. According to the "Report of Pak. -Japan Agriculture Training Instifute,
published at '63, '65, '68, They observed some Planthopper at Dacca area.
But this is not reach to damage for rice plant.

4., According to "The Rice Entomology Newsletter'', published from IRRI
at June, '75 was reported Brown Planthopper in Bangladesh (attached copy).
Regarding to planthopper, 1 contacted with Tropical Agril. Research
Institute, Tokyo, under the Ministry of Agriculture and Forestry for collect

the information of outbreak of Planthopper in the South East Asian Countries.
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CORBE. LY-oHoRmPEME 4 HE TR, ThiERKK s AR LN L.
“Low specific gravity” it 1.0 BLLF &L “Normal Specific gravity” %
LO00BEELT. Chb 0BT MM L. REAELHEM L %o
% . Table—64~67 U Fig—61WRLAOIE. Biplobh (BR-3) TH 5 25,
Normal S.G, 1807 %0WREL>TWnD; ZORATLL, Bl OEAKIC L
AHMFRANHECRKELZEMAED LT Epbd bo

Lt iEFoRN KEHIT2ERBEFCHERHUREIWERNL. BRCoatoTw
(o HE. LEOCOHROMTHEAKK IZHFELARLALRBINTE LT, Tolixk
CEAMFROMREIRTE S 2o TOMFRAFBACE I I, FHICHIN
f® ik SBCHRAAD., CAREARAEHME L TORKSRE n,

RKiCMala 2w THBL. Normal S.G, KHENT. Low S.G, &1 25% 0¥
REBoTHBHp D BR-AKDWTEH. 17216 %DOHIKR. IR—-20TH20
OWREM 5 TWnB,

ZOREHe L. REC“EHToXOMELMLTH, BRL2EMOERL D, T
M2 WL NO WRAERTD 5 5

Table—64 YIELD COMPARISON OF LOW & NORMAL SPECIFIC
GRAVITY SEED BY BIPLOB

Specific Transplanting Hervesting Weight of Weight of Yield per
Gravity date date grain per straw per acre
16 sq. m. 16 sq. m,
8. G. 23 July, '76 24 Oct, '76 55 K¢ 0.9 K¢ 13725Kg
Low S.G,. # ” 5.0 1.0 12300
Normal S.G. 23 July, '76 24 Oct, '76 6.0 1.2 147725
Normal S.G. " # 6.8 .25 16288

L.ow Specifiec Gravity : Below 108
Normal " u . Above 100
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Table—65 YIELD COMPARISON TRIAL OF LOW & NORMAL
SPECIFIC GRAVITY SEED BY MALA

Specific Transplanting Hervesting We ight of Weight of Yield per

Gravity date date %gaég pl;al-r $2r:\; p;.r acre
Low S G- 23 Jﬁly, '76 % Oct, '76 25 Kg 1.3 K¢ 8750 K¢
Low S. G- 23 July, '76 12 QOect, '76 325 1.5 8125
Narmal! S.-G. 23 July, '76 12 Oct, '76 4.5 1.2 11250
Normal S.G. 23 July, '76 12 Qct, '76 a5 1.3 8750

* Low specific gravity : Below 108
Normal " # ! Above 100

Table—66 YIELD COMPARISON TRIAL OF LOW & NORMAL
SPECIFIC GRAVITY SEED BY BR-4

Specifiec Transplanting Hervesting Weight of Weight of Yield per
Gravity date date grain per straw per acre
16 sq- me 14 sq. m,

Low 8- G 23 July, '76 11 Nov, '76 50 K¢ 0.7 5K¢ 1250.0Kg
Low S.G- 23 July, '76 11 Nov, '76 6.1 083 1525.0
Normal 8-G. 23 July, '76 11 Nov, '76 6.9 075 17250
Normal S8-G- 23 July, '76 11 Nov, '76 6.5 068 16250

¥ Low specific : Below 108
Normal # : Above 100

Table-6Z YIELD COMPARISON TRIAL OF LOW & NORMAL
SPECIFIC GRAVITY SEED BY IR-20D

Specifie Transplanting Hervesting Weight of Weight of Yield per

Gravity date date grain per straw per acre

16 sq- m 16 sg. m,
Low S.G. 23 July, '76 11 Nov, '76 55 Ky 0.6 4Kg 13750 Kyg
Low S.G. 23 July, '76 11 Nov, '76 6.5 : 074 16250
Normal 8.G. 23 July, '76 11 Nov, '76 721 098 17750
Normal 8.G. 23 July, '7¢ 11 Nov, '76 7.9 1.10 19750

* Low apecific gravity : Below 108
Normal " ” . Above 100
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HRABKRERBOMEIC2LT |
ﬁﬁa&258,558‘Asamﬁﬁmmbfﬁm&%mb\%oﬂﬁtﬁkoiﬂ\
coFETik. HABHEE—-HFKTw, 25 B2 7238, 358 %88 2R,
ASHEE8 A 2ABMLASR. EMEZBKRTOHMAAMK L2 NAELE LT LN
2. BHRMOECL ARARILABIOPRELTNTY o filf. TOLHRFEERS
e bEO0&. AE. BETHRBA LTI AN T ToOMMnIEREIK R, #E. £
LABEZE(R-oT LI BHMI2HPR LGN Z4 Roh bM0b. COoOHELRAK.
WE. AmonFHOBE, 7TAHME. s ALWEM TL2EL. ~BEAROBE. He0Ek
B9 ACA o THLBMET o T 2BE L% (% e Amo n O FRIL Aus, Boro
LELZDRBRARRB T35 10 A~1 1 APk B #lTsh. EH XM BR
s on . ChAEBRIKDOE 2B,

oM ZR b, Table—68 B Fig—62 KEhs T LA, TOEHRBELLATS
LHTEBDhLDe ChOEQ4ARFMOMNTSH Biplob 4588 25 HEICHE~NT
41V GBOBPREF > T B0 Mala, BR~4 KDWTARL L O AN E— vt &t
Was. IR-2 00BBR. TARERIT EEEE bh i,

TORER,L. CEOEMEMTD 2 AmonfRE. B ETEROIZW T, TRALZELE
fibzdhid, tO0EEIXRXEWNW,

Table—68& YIELD COMPARISON IN DIFFERENT AGE OF SEEDLING

Variety Age of Date of Date of Weight of Yield per

seedling Transplanting Hervesting grain acre
(Per 16 sq.m)

Biplob 25 bays 23 July, '76 24 Oct, '76 64 Ko 15881 Ky
35 2 Aug, '7é 11 Nov, '74 4.0 14775
45 12 Aug, '76 12 Nov, '76 4.0 93375

Mala 25 days 25 July, '76 12 Qct, '76 4.0 10200
35 2 Aug, '76 23 Oct, '76 39 97781
45 12 Aug, '76 27 Oct, '76 265 62437

BR-4 25 days 23 July, '76 11 Nov, '76 80 19725
35 2 Aug, '76 15 Nov, '76 80 19725
45 12 Aug, '764 20 Nov, '76 6.7 16631

IR-20 25 days 23 July, '7¢6 11 Nov, '76 81 20250
35 2 Aug, '7¢& 15 Nov, '74 75 18750
45 12 Aug, '76 20 Nov, '74 727 18175
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Fig—-62

YIELD COMPARISON IN DIFFERERT AGE OF SEEDLING
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Fig—75
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Fig—-78
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_Fig—79"

MAP IX
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Fig—81

MAP XI
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Fig—85

MAP XII

EXTREME MAXIMUM AND
"~ MINIMUM TEMPERATURE
. f

lllllllllll

uuuuuuu

-235—



Fig—83

MAP XIII
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MAP XV
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MAP XVII
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NAMAGE TO CROPS BY FLOODS OF JUNE-JULY-AUGUST, 1974

Transplanting Amon and it's seedling

Districts Area com- Loss of Area par- Percentage Loss of Total loss
pletly produc-~ tially damage production production
damaged tion for damage for (3) in ton by in ton by
{in tons) (1) by (in acres) grains, grains,

grains,
(1) (2) (3) (4) (5) (6)

Dacca 2600 346400 2500 44 14,000 50400

Kisheroganj 3000 42000 — - - 42000

Mymenshingh 2000 28000 - - = 280060

Tangail 600 8400 500 30 2100 10500

Farijidour 100 1,400 500 70 4900 6300

Chittagong 4000 54000 10000 45 63000 119000

Noakali 8000 112000 13000 50 91,000 203000

Comitla 1,000 14000 1,500 50 10,500 24500

Sy lhet 6000 84,000 1,400 75 14700 98700

Rajshahi 1,000 14,000 — - - 14000

Dinajpur 1,000 14,000 3000 50 21000 35000

Rangpur 1,700 23800 3100 50 21700 45500

Bogra® 500 350 1,000 70 784 1,134

" 100 1,400 500 50 5500 49200
Rabna 100 1,400 1,000 50 7000 8400
Khulna* 1000 700 5000 40 1400 2700

” 400 5600 1700 50 11,900 17500
Barisal¥* 500 350 1,500 40 420 770

" 100 1,400 500 50 3500 4900
Kushia* 200 140 5000 40 1,400 1540

” 100 1,400 500 S0 3500 4700

TOTAL 31,800 446740 3%700 276304 7235044 tons
(2,200 )% (12500)* (462748tons

by elean rice)

Note : ¥ is Main field of Transplanting Amon,
! 1 acre's seedling can be transplanting about 20 acres of main field, (1,720)
* T Amon's yield is 0.7 t, of grains per acre, (F. A O, Report)
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DAMAGE TO CROPS BY FLOODS OF JUNE-JULY—-AUGUST, 1974

AUS CROP

Districts Area comple~ Loss of Area parti- Percentage Loss of Total loss
tely d d production ally e of damage production production
(in acres v {in acres (Partially) (in ton by in ton by

(in ton_by grains) grains,

grains)

(1 @ (3) 4) (s) {6
Dacca 15000 7500 100000 50% 25000 32500
Kisheroganj 45000 22500 70000 60% 21,000 43500
¢ (HYV) 2000 3600 15000 50% 13500 17,100
Mymenshingh 30000 15000 100000 60% 30000 45000
# (HYV) 3000 5400 30,000 30% 16200 21,600
Tangail 15,000 7,500 30000 50% 7500 15000
Faridpur 20000 10,000 30000 40% 4000 14,000
Chit tagon 30000 15000 100000 30% 15000 30000
r (HYV) 1,000 1,800 10,000 a0% 7,200 3000
Noakhali 50000 25000 100000 60% 30000 55000
# (HYV) 2000 16200 25000 60 % 27,000 43200
Cnmilla 83000 41,500 130000 50% 32500 74000
# (HYV) 10000 18000 25000 50% 22500 40500
Sylhet 90000 45000 94000 75% 35250 80,250
n (HYV) 100600 18000 27000 75% 34450 54,450
Rajshahi 13600 4800 15000 40% 3000 %800
#» (HYV) 200 360 500 50% 450 810
Dinajpur 10000 5000 100000 20% 10000 15000
7 (HYV) 200 360 1,200 30% 648 1,008
Rangpur 30000 15000 130000 50% 32,500 47500
» (HYV) 350 630 540 30% 291 921
Bogra 10000 5000 50000 60% 15000 20000
# (HYV) 100 180 500 50% 450 630
Pabuna 60000 30000 150000 60% 45000 75000
Kuruna 1,000 500 5000 30% 750 1,250
Barisal 7000 3500 50000 40% 10,000 13500
Kushtia 16000 8000 20000 40% 4,000 12000
TOTAL 56 1450acres 332960 14087 40 462480 774519
(495692
tons of

c!ean

rice.
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DAMAGE TO CROPS BY FLOODS OF JUNE-JULY-AUGUST, 1974

Broadcast Amon

District Area com- Loss of Area parti- Percentage Loss of Total loss
pletly produc- ally damage of damage production production
damaged tion for (in acres 8artially) (in ton by in ton by
(in acres) (1) %) grain) grains,

(in ton by
grains)
{1) (@ {3) () (& (6)

Dacca 40,000 24000 150000 30 27000 51,000

Kisheroganj 60,000 34000 70000 45 18900 54500

Mymenshingh 30,0900 18000 70,000 40 14800 34800

Tangail 20000 12000 30000 30 5400 17400

Faridpur 26000 15400 45000 30 8100 23700

Noakhali 36000 21600 70000 40 14800 38400

Comilla 73000 43800 125000 40 30000 73800

Sylhet 100000 40000 312000 75 140000 200000

Rajshehi 5080 3000 12000 30 21460 5140

Dinajpur 4000 2400 12000 30 2160 4560

Rangpur 10,000 6000 15000 30 27080 8700

Bogra 10,000 6000 15000 30 2700 8700

Pabna 40,000 24000 100000 40 24,000 48000

Khulna 500 3040 4000 60 1,440 1740

Barisal 5000 3000 20000 30 3600 6600

Kushtia 7000 4200 15000 30 2700 6200

TOTAL 465500 acres 1,045000 apmag 381% 584,740 t
(895% of (2048% of (Avg.g (374246thy
total the total clean rice
B. Amon B. Amon) 1772% of
the Total
vield of
B, Amon
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