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1. SUMMARY

The Boro season of 1992 was unusual. Rice prices, instead
of rising as the season progressed, declined throughout much of
the season. In a falling market, private millers and traders can
only lose money. This undermines their confidence and their
incentives for participating in the rice trade. Government's
price stabilization efforts are also confounded by this reversal
of normal price trends. In the rapidly changing cereal markets
of Bangladesh, Government must track and understand these changes
in market structure and behavior in order to shape appropriate
policies.

To understand this unprecedented behavior in the rice
market, the authors launched a rapid field survey of eight key
rice markets. There, the study team interviewed traders and
millers, recording their perceptions and transactions over the
1992 Boro season. The team supplemented this primary data with a
historical review of price seasonality in those same markets.

This study thus aims to answer the following key questions:
1) Were price movements indeed unusual during the 1992 Bora
season? 2) Why did they occur? and 3) What are the consequences
- for both the private sector and for government. Discussion
with key informants in the rice trade, government and among
market watchers lead to a series of testable hypotheses and,
after empirical testing, the following conclusions.

1. Were price movements unusual?

Yes. Rice prices went down throughout most of the 1992 Boro
season, not up. Prices peaked very early - at the beginning of
July and not, as normal, in mid-october. After a short initial
rise, half of the normal amplitude, prices fell steadily from
July onwards.

2. lfutl

Natural causes played a role in the unusual price behavior.

Hypothesis 1. Bora harvest was larger than expected. Trte

Hypothesis 2. Dry monsoon weather lowered post-harvest crop
loss. True

Hypothesis 3. Surprisingly large Aus harvest, or extended
Braus, dampened rice prices from July and August onwards.

a) in the aggregate. False
b) in traditionally deficit zones. True
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Government intervention also contributed.

Hypothesis 4. Millgate contracting, with its above-market
fixed government procurement price, induced speculative
stock building by millers early in the season. True

Hypothesis 5. Concentration of government purchases in the
early months of May and Tune increased intensity of
procurement and made market vulnerable to speculative let­
down. True

Hypothesis 6. The unanticipated early stoppage of
government procurement, necessitated by the suspension of
rural rationing, precipitated two waves of falling price,

a) the first due to suspension of government
purchases; True

b) the second due to millers' sale of unwanted
stocks. True

3. What were the implications for private traders?

Traders and millers sustained heavy losses. Because most
could not unload stocks fast enough as prices fell, they carried
over large surplus stocks into the Aman harvest season. Shortage
of working capital, together with high carryover stocks, dampened
their ardor as well their capacity to purchase vigorously in the
Aman season. Coupled with the very reduced level of government
procurement, this lack of trade demand pushed early season Aman
prices to record lows.

4. What are the implications for government?

The millgate contract, like any fixed-price procurement
system, was SUbject to abuse given the inevitable spread between
market and procurement price. with its free advance financing
and liberal milling ratios, the millgate contract proved an
especially tempting target for abuse and malpractice. Suspended
prior to the 1992/93 Aman season, the millgate contract imposed
high cost on both government treasury and on market confidence.

The focus of future procurement efforts must be to design a
reliable, predictable successor to the expensive and disruptive
millgate contracting system.
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2. BACKGROUND

GOALS OF THE POST-MORTEM

On the surface, the 1992 Boro season l appeared very
unusual. Normally, prices fall to their lowest level at harvest,
then rise steadily until the next harvest. But in the 1992 Boro
season, this classic pattern reversed. After a short initial
rise, prices~ throughout much of the season (Figure 1). The
initial goal of this report is to determine whether or not this
price behavior was unusual, and if so, to understand why.

The apparent reversal of normal seasonal price patterns
holds strong implications for both private traders and
government. Rice millers and traders can only lose money in a
falling market (Box 1). Consequently, this price pattern, or its
recu~rence, will seriously undermine incentives for the private
sector to participate in the rice trade.

Government, too, has a vital stake in monitoring seasonal
price movements, since a stated principal aim of government food
pOlicy is to stabilize seasonal price fluctuations. During
periods of rapid change, government may need to adjust its
intervention strategy periodically. And major changes have
occurred over the past several years, both in the structllre of
food production and trade as well as in the pOlicy environment.
Three successive years of record Boro and Aman harvests have
punctuated a decade and a half of rapid growth in rice
production. production, marketed surplus and private grain
stocks have all risen to record levels (Chowdhury, 1992).
POlicies have changed, too, particUlarly those encouraging input
liberalization and private import and trade in foodgrains. In
some cases, changing pOlicy has triggered the changing supply
structure - as with input liberalization in agriculturl~. In
other instances, the causality is reversed, with changing
structure inducing pOlicy change - as in the case of growing
private stocks allowing government to scale back its own
foodgrain procurement.

The feedback between changes in structure and policy leads
to a continual need for monitoring and policy adjustment. To
assist in this effort, this report aims to explore whether or not
recent policy changes have contributed to the unusual price
pattern and whether policy adjustments are necessary to avoid
repetition.

I The Boro rice crop is Bangladesh's largest lrri9ated dry season crop and the p"incipal source
of recent expansion in cereal production. The country s two other rice harves ts are the Aman and Aus
crops. Aman, the largest rico crop, is harvested f,'om November to January, whUe the Bora crop
matures in May and June I and the mucll smaller, AUs crop in August and September. See Annex E for
details on cropping seasons.
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Overall, the report aims to answer the following four questions:
• Was the 1992 Boro price movement, in fact, unusual?
• If so, why did it occur?
• What are the consequences for private millers and traders?
• What are the implications for government intervention?

DATA AND METHODS

To understand price behavior during the 1992 Boro season,
the study team first launched a historical review of seasonal
price behavior in key rice and paddy markets. We selected eight
key markets, which together account for the bulk of Bangladesh's
marketed surplus and for over 90% of government procurement. The
selected markets include Bogra, Dinajpur, Rangpur, Mymensingh,
Nagaon, Natore, Thakurgaon and Dhaka (See map in Annex A). We
based our hist~rical analysis on weekly price data from the
Directorate of Agricultural Marketing (DAM). Annex B presents
the original raw price data for all eight stations.

Box 1. The Laws of oravity

Players in a game 81m to win. Player's in a lIiarketaimto make profit.

. In ths commodity markets of Bangladesh, traders. and mUierscan only make money whl1n
prices rise. In a rising market,. no matter when an Inveator bUYa 11 commodity, he will always
recover his initial costs I1ndpotentially make a profit. so 10nO.l1s storage costa.do not
exceed the magnitude of the pr~.ce rise (Figure al •.Yetih a.fiilllng market, no matter when an
investor bUYs, he will lose mor,ey selling later at a.lower price (FIgure bl. In either case,
the timing or quantities bought and sold will not altar tile final results, only the magnitudll
of profit or lo~s.

Fig·a

Prices

Fig·b
f-

~prices
f- I I I I

Tim9 Time

+ = sales or purchases.

The laws of graVit¥ differ in the sophisticated futures markets of rich countries, wherll
paper transactions and.... s.hort sellinC/' •.Of commOditi.es borrow.. ed .. on paper. but. not own~d • allow
traders to make money.even in.a fallIng market. But In.llangladesh because e trader must
physically own the commodity he trades, he will always lose money In a felling market (Figure
b) •

For traders to participate in any market they must reasonably anticipate a general upward
price trend. Any reversal Of hIstorically established·prIce patterns will generate potentially
disastroua losses for traders of that commodity. When predictability and confidence are
shaken,capital wUI shy away from that market, weaken~rlgcol1ll?etit1on and market performance in
futUre years. This was the (fanger posed by the Boro.seasori of 1992.
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To supplement this statistical review, we launched a rapid
field survey in early January 1993, deploying a team of four
field investigators. The field work focused on rice millers,
rice traders and paddy traders in the eight key markets
identified above. Where possible, the team re-visited millers
and traders already known to us from IFPRI1e in-depth marketing
survey of 1990/91 (ChoWdhury 1992). This provided both time­
series comparisons and the considerable benefits of respondent
rapport. Many reported price and transactions da~a for us
directly from their books. In all, we visited 120 private .
millers and trad~rs. Randomly selected, the sample represented
millers and traders of different sizes, as well as those
supplying government millgate contracts and the open market.
Annex A reproduces the survey instrument and basic summary
statistics.

The field survey offered three important inputs into our
analysis. First, by pulling price data directly from traders'
books, it allowed us an independent check on DAM's pUblished
price data. In the end, the price data from our survey data
closely matched those published by the Directorte of AgriCUltural
Marketing (DAM), in all markets. Second, the formal survey
allowed us to estimate key variables such as private stock
levels, buying and selling patterns of private traders, nnd their
operating profits and losses. Third and perhaps most important,
it allowed for open-ended input from the trading community, Who
make their living from the rice market. They were clearly upset
by the unusual price behavior in 1992. They bent our ears - even
singed them on occasion (See Interlude 3) - and added greatly to
our inclination to chronicle the events of the highly unusual
Boro season of 1992.
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Interlude 1 - The Rice Mill Engineer

We drive over bricksoled roads through What was once Sal forests. The
forests are long gone, leaving behind red laterite soil, typical of a Sarind
landscape at endless paddy tields. In this early w.tnter, th. harvesting has
just begun of an ev.idently bount.tful Anum harvest. We come upon a
cor~ugated iron gats which opens magioally at our. very approach. Obviously
cars are few and far between in these parts.

It is an old major mill, one of thE' verytew still operat.tng a steam
engine. The chores of parboiling, drying and m.tllingare organized by
specialized labor • . The .. technology J.s age- .• ?ld,. only the organization is

. early indristrial, enough to gladden the hearts of a Boulton or a Pord.

"Salaam Sahib", says the guard, the accountant, the purchase manager
almost in unison, and the group of itinerant traders who jump up with the
.inborn courtesy at our rural folk. "Where.ts themalik Sah.tb"? "The owner?
He is .tn Dhaka do.tng pol.ttics, he has enough, he doesn't need to count his
wages by the clay". rhiswi th a ghost of a slnHe, for to grin is bad manners,
specially when the visitor is known to be an "Owner" himself. "Whom can I
talk to? I have many important matters to ~iscuss as the Food Policy is
changing, as you all know. We who feed our children by trade must know what
is happening, haV(~ we not/who will feed us .in these difficult days if we
don't know what is happening"? "Oh yesJ difficult days all right, the
government will not bUy rice anymore, theyssYithe prices are falling. We
don't know, buy or not to buy, and the last-ye~r's stock .•••• " "But whom to
talk to in your niill on these matters"? i'Oh, call· the Engineer, he is out
there supervising harvesting of his fields •••• you fool, call the Engineer
Sahib and move" I This to a drying yard lab.or who was hanging around nearby
not knowing perhaps what to do. .

I see a personage approaching. Tall for a Bengali, dressed in
spotless white cotton, long white beard dyedcti",sonwith liberal
application of henna, ieft ha~d lifting his llJn~tfor easy locomotion and
the right holding aloft a Japanese umbrella/l~deEid··11 .figure to attract
attention and rfispect ~nywhere. "Salam sah~b,br.i~ga cha1.r for the Sahib,
you sons of low caste fathersJ" says he, allinotls breadth and smiles
broadly exhibitinghls still robtlst teeth tOlJdlfant:age. "salam Engineer
Sahib, how are things with your m1111" "lam rio Bngineer, Sahib, only the
foreman, but these illiterate imbeciles know.hobetter". He says indicating
the tr4ders and laborers w1th a broad sweep of. his left hand which has let
go of his lungi by now. "Well, how goes yotli:'mL1.l, ·Foreman Sahib"? "Very
well Sahib. Yo~ see the old Lancashire, the old Harshall, the liheshaft
which I turned out of a ship'S propeller shaft in a 25' lathe at the sugar
inill workshop" ••••• "Yes, but how is busiheSS" PI must stop the old boy from
being carried away and come to point. ,iBusiiiess? That is malik sahib and
the accountant sahib's responsibility. I runthEl engine, the boiler and
mill the best cjlialityrice on this side oftJleJlIlnlJna. Please come along.
I show you the worics- I heard you flew aeroplanes onC03, you will
understand". News trllvel fast by the Bengal gfapevirie, and before he starts
talking about my grandfather, I follow him into the boiler shed.
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The old riv6tted Lancashire boiler is markod 1887 and bears the marks
ot her checkered history with mute dignity. She feeds on rice-hugk now - a
tuel as alien to her design fare of hard ooke as the olimes of western Bogra
to her nati1/" County Lanoashire. The l1arshall of England 150 hI' single
cylinder steam engine with open governors is very similar to one I saw in
Kensigton Science Huseum in the Early Industrial seotion. The engine is
still hot, for she ran only the night before on 60 PSI, though initially
bul1t for muoh higher pressures. One has to take it a bit easy when one is
above 1001

The series of four Engleburg hullers and,wooden aspirators are well
maintained and each connected by flat leather belts to a massive line shaft.
rhe whole works exhibited signs of regular maintenance, care and love. rhe
Engineer was smliing as I carefully examined each part. "Ok, Slr? I pass the
inspection" i' So says the old gen tl eman. "Now, 111:. 0'brien was my shop
stewared and Col Hamilton, the factory manager, at the Bengal River services
Workshop at Khiddirpore, Calcutta back in 1940 when I was but a lowly
machiriiot's assistant. I learnt the ropes sincej .toli see. The lubricant is
clJstor oil, the best lube there is, Sahib, 4ndthe flat belts, I made out
of best bUffalo~·hJ.deat the Owner's youngerbro~her'B tannery by the river.
The, engine casings I" supervised being ca~tatR~ngptir Ft'Jundry , they are the
best., The probiem was the crank-shaft, which I g"t r'!'bul1t at the new
workshop 01. Sogra Hotors; they have German grlnding machines. The 25 feet
shaft was tricky, but I got the best propellershaltfrom the ship-breaking
yard at Bhatiari, Chittagong and got it turned ~t the Panchagarh sugar l1ill
Works; they have the only moving-bed lathe in North ~engal. And the old
Lanc? She needs no maintenance, once a year checking of the rivets and a
few caulkings will do, but the chimmney that is another story, the Japanese
plates ••.•••• •". He goes volubly on. "Now, I teach my sons to be mechanics
and craftsmen, but they want to go to the Middle Sast to make money. A
great pity, I say". He goes on. "If we who make and run machines want to
make just money like the usurers, may Allah curse them, what will happen to
the craft of makers and machinists. What will happen to all the equipment­
Hay be we wiH have to import mechanics fromkuropeand Japan alongwlth
tIle machines. " He l~oksworr.ied and troubi~d~ljDO n~t worry, Engineer
Sahib. Your machines ,are the best I have seen. b~ not worry about others.
rhey will learn, maybe from you, for I know you ate here for 4 long time,
may be as long asyolir engineJ" I quip. He smi.ies. Even if I did not learn
much about the trade and prices, I was rewarded ent'Ju~h - enough for a day'S
journey. .

Well Dr. Shumacher,here is Intermedil1te7'ec~flologJ'for you. This old
foreman has practicailybuiit a steam engine from scrap and converted an old
boiler from coal, to husk fuel which evidentlygenElrates .stesdy steam
p~essureB to runtiie etl:gine." He·buys nothing,noelec:tric.i.ty, no fuel, no
lmported parts otiieJf thanbearlngs andrunsam~ilwithat least 2 tons per
hour capacity. In good weather, hin trained women turn and move the steamed
paddy to get unUorilidrying. His men u!le the hullers with exquisite skill
to mill rice of fine quality with little brokens and high polish. A
landowner himself, he is weaithy by the standard of his fellowmen. He works
now for the dignity and pride of his craft. He is the Engineer.
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3. WAS THE 1992 BORO SEASON UNUSUAL?

Yes, it was. Traders, millers and other knowldgeable
observers all agreed that prices peaked much earlier than usual
and then fell steadily, unlike any year in their memory.

Yet to test this proposition empirically required some care.
For, given the vagaries of nature, "normal" years are frequently
disrupted - by floods, or cyclones, or other natural disasters.
After careful scrutiny, we have summarized seven years of price
data from eight markets, by sifting as follows. Because price
movements proved tt:> be consistent across all eight markets, the
main discussion cel1ters on data from only two, Dhaka,
representing major consumption markets, and Bogra, representing
the major supply alcea. Since paddy and rice prices also track
closely, we have biken one of each, paddy in Bogra and rice in
Dhaka. Finally, to capture movements in a "normal" year, we have
averaged together raw, undeflated prices for 1990 and 1991 in
order to provide cc>ntrast to 1992. The effect of the 1987 and
1988 floods tainted the normalcy of the three prior years. For
the serious researchers, we have included the raw data for all
years, all markets and for both commodities in Annex B.

To summarize the central tendency of large volume of data,
the discussion belClw focuses on paddy prices in Bogra and rice
prices in Dhaka, for the years 1990 through 1992. In comparison
with the two prior years, 1992 did indeed emerge as an atypical
year, for three principal reasons:

1. Prices went down. not up.

As Figures 1 and 2 indicate, the predominant price trend in
1992 was clearly downward. Yet prior years witnessed the
"normal" upward price trend. This was true for both rice (Figure
1) and paddy (Figure 2).

2. Prices peaked in early July. not as normal in mid-October.

In all years, prices dipped to their lowest level after
harvest, in late May, and then began their ascent. But instead
of the gradual upward trend of prior years, the 1992 prices rose
sharply, peaked in early July, and fell continuously thereafter.

3. Amplitude of the price rise was cut in half.

The peak not only occurred sooner in 1992, it plateaued at a
much lower level than in prior years. Instead of a gradual 25%
trough-to-peak movement in weekly rice prices, the 1992 season

8



Figure 1
Weekly Price Movements of Coarse Rice in

Dhaka, a. Boro Season, 1990·1991
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Figure 2
Weekly Price Movements of Paddy in

Bogra, a. Boro Season, 1990·1991
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experienced a much smaller but more abrupt rise of about 15%.2
In paddy markets, the price amplitude was compressed eVGn
further, from 40% in prior years down to about 10% (Table 1).

Table 3. Contrasts between the 1992 Boro Season and th~

"Normal" Years of 1990 and 1991

1990-1991 1992

A. phaka rice pricE!

seasonal price trend up down

price amplitude
- trough 970 1.000
- peak 1,240 1,150
- spread + 25% +15%

timing of peak oct, 2nd week July, 1st week

timing of trough May, 3rd week May, 3rd week

B. Bogra paddy price

seasonal price trend up down

price amplitude
- trough 500 600
- peak 700 660
- spread + 40' +10%

timing of peak Oct, 3rd week July, 1st week

timing of trough Hay, 3rd week May, 3rd week

Source: Figures 1 and 2 and Annex 3.

2
Weekly prices yield greater extremes than do monthly averages. Using

monthly prices, which are commonly used to establish rules of thumb about
seasonal price movements, shows a 15\ increase in Dhaka rice prices in 1990 and
1991. In contrast, the weekly figures record a 25\ upward swing.
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4. WHY?

Traders, millers, food officials and other informed
observers offered a variety of explanations for the unusual price
behavior in the 1992 Boro season. In general, the explanations
they advanced fell into two categories: a) natural causes; and b)
unintended consequences of government intervention. From the
private sector, millers and traders universally blamed government
and the abrupt suspension of millgate contracting3 (Table 2).
Yet over half also pointed to natural causes, particularly higher
than normal Boro·production.

Table 2

Reason
Stated

Private Traders' Explanations for the 1992 Boro Season
Price Dealine

Wholesalers Millers Total
Paddy & Rice Nonmillgate M1llgate

Government-induced

1. Abrupt suspension of 98\
millgate contracting

2. Sales of private 40\
stocks after July

Natural Causes

3. High production 64\

4. No natural disaster 25\

5. Lower demand in 10\
deficit districts

Sample size 26

100\

40\

73\

33%

26

100\

34\

51%

29%

21%

60

99\

40\

61%

28%

16\

112

Source I IFPRI Boro Season PrIce Survey. See Annex Table B.2 for
details.

3
Millgate contracting accounted for over 95\ of government rice procurement

during the 1992 Boro season. This contracting system involves purchase of rice
from millers at a fixed price. In the 1992 Boro season, the fixed procurement
price stood at taka 245 per maund of paddy. Annex D describes the millgate
contracting system in detail.
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In order to systematically test the importance of each set
of causes, Table 3 categorizes the full range of views into six
hypotheses. We examine the merits of each below.

Table 3 - Why were the 1992 Boro season price movements abnormal?

Koy hypotheses

Natural Causes

Hypothesis 1. Bora harvest was larger than expected.

Hypothesis 2. Dry r..onsoon weather lowered post-harvest crop loss.

Hypothesis 3. Surprioingly large Aus harvest or extended Braus dampened rice
prices from July onwards.

a) in the aggregate.
b) in traditionally deficit zones.

Government Intevervention

Hypothesis 4. Hillgate contracting and above-market government procurement
price induced speculative stock building by millers early in the season.

Hypothesis 5. Concentration of government purchases in the early months of
Hay and June increased intensity of procurement and made market vulnerable to
speculative let-down.

Hypothesis 6. The unanticipated early stoppage of millgate contracting,
necessitated by the suspension of rural rationing, precipitated two waves of
falling price,

a) the first due to suspension of government purchases
b) the second due to millers' sale of speculative

stocks •

13



NATURAL CAUSES

Hypothesis 1: The size of the Boro harvest was larger than
expected. Initially, it was underestimated, by both government
and traders. This raised price expectations and led to a
willingness to pay higher prices early in the season. But prices
softened later, as the full size of the harvest became known.

Conclusion: True.

Evidence: Both government and traders initially
underestimated the size of the Boro harvest. The
Bangladesh Bureau of Statistics (BaS) initially
estimated a Boro harvest of 6.5 million metric
tons. Later, they revised their estimate upward
about 5%, to 6.8 million tons. As Figure 3
indicates, the 1992 Boro harvest was well above
trend.

Figure 3
Bora Production 1976-92

Deviations From Trend

Millions (MT)1,...--------------------------.
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Hypothesis 2: Dry weather resulted in very low post-harvest

losses. This inoreased supply even further above initial

expeotations.

Conclusion:

Evidence:

500

True.

Meteorological data clearly document the dry
monsoon of 1992 (Figure 4). An absence of early
flooding reduced harvest losses, while abnormally
low rainfall in May, June and July reduced post­
harvest losses and facilitated drying of parboiled
paddy. Reduced spoilage made probably an
additional 500,000 tons of rice available in the
market.

Figure 4
Rainfall Pattern in Procurement Zones

1980-1992

J
i
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o

Month

• Average 80-91 ~ 1992

SlllIon, RIllhlhl, Olnllpul, 80gll,
AlngpUI, Ilhurdl. Mrmen,'ngh.

Souro. : Olngllduh t.leleolologlol' Dept.
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Hypothesis 31 A surprisingly large Aus harvest or extended
"Draus" dampened rioe prioes from July and August onwards.

Conclusion:

Evidence:

a) False, in general.
b) True, in normally deficit zones.

a) In general, country-wide figures trom BBS crop
cutting exercise shows no evidence of an extended
Boro harvest. BBS crop cutting samples, which
they must take directly at harvest, suggest no
delay in harvesting the 1992 Boro rice crop
(Figure 5). As in prior year, farmers harvested
over 90% of their Boro paddy between the last week
of April and the first week in June.

Nor could the Aus crop have accounted for the
initial price fall in early JUly. It was not
harvested until late July and throughout the month
of August (Figure 7). Moreover, the Aus crop was
very small, only 2 million tons and well below
trend (Figure 6).

b) Yet in traditionally deficit zones4 , Boro
production was well above trend. This more than
compensated for a diminishing Aus harvest. The
net result was a clearly above trend "Braus" (Boro
plus Aus) output in calendar year 1992 (Figure 8).

Many of the traders and millers we interviewed
(16%) noticed the resulting falloff in demand from
the traditionally deficit zones (Table 2). This
translated into diminished demand for private
exports from Rajshahi Division to the deficit
zones, placing further pressure on depressed paddy
and rice prices in the northwest.

4We consider the four divisions of Chittagong, Dhaka, Khulna and Barisal to
be deficit zones. The fifth division, Rajshahi, however, generates a large rice
surplus.
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FIGURE 5
TIMING OF THE BORO HARVEST

1991 &1992
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Figure 8
BRAUS PRODUCTION IN DEFICIT ZONES
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Interlude 2 - Daughters of the 8011

The end-April sun mercilessly beats down upon a land parched for over
six months, for it rained last in october, The mauve clay soil has cracked
open in ugly fissures and Whorls, like the back-skins of the loathsome
B~ngal toad. The fields are alivfJ.withthe noise 01 a thousand diesel
engines incessantly chugging away to power the pumps which are having little
purchase over a plummeting water-tabl~,It lsthe dreaded draught whose
malignant presence is palpable in that windless afternoon as I walk by the
dusty bridlepath in that extreme North Western village.

I had come only the day betore with a friend to visit his ancestral
home. The magnificence ot the slnglestory brick building of his landowning
forebears is sharply contrasted as. much byite decaying facade as by the
visible poverty of the village folk. Evprything not only looked oppressive
buttelt SOl the draught, the crumbling mansion, the dejected lookN of the
villagers, the brownish leaves of the mango.treos, the.culvert with a
collapl:led wing-Wall - everything. I was deprel$sed as.I."alked by the path
through the monotonous landscape 01 paddy flelds eXhibiting varying degrees
of damage by water starvation. centrifugal ~umpsdon't work with a suction
head ot over 26 feet. If the water table goes below that level, you must
bring the pun~ nearer to the water by digging a hole and placing the pump
below ground level so that the suction head remains within limit. If the
table goes further down, you dig a deeper hoie. But, it you use a multi­
stage Tara pump, which is (Only being mechanized now, it could solve the
problem. It won't, because, the Tara has a low volumetric capacity, but by
enlarging the 1st stage cylinder .•.••

••••••• 1 had been thinking as I turned a corner and what I see, a small
patch of healthy paddy with emerald green leaves indicating sufficient
irrigation and adequate fertilization. Stranger still, by the date palm
tree at the corner, two young women are oper~tinga treadle pump, double
acting, twin cylinder jobs whose two criss-crossing arms are being worked
much 11ke a non-stop see-saw. The women look at me, then look down in
modesty, as is befitting for young msidens.irifrontofs stranger. And I
look down too, as is befitting a man in front of gentle women-folk, and
pretend to examine the paddy sheafs as the women wh~Bper among themselves.
I look for a gambit to start conversation.

HAre there no men in this miserable village? Why is it that young
womeil do men's work? Perhaps the day of judgement ls near", I sigh loudly
sndapproach the pump, examining the paddy all the time. A giggle and a
twitter, HOhl there are no men in this countrY' as well, for doesn't the
sahib know the Prime Minister is a woman and So is the Leader of the
Opposition?" I hear from my left, both my remarks and the women's addressed
to no one in particular. "Touche/" Taken aback, !. take a minute to
collect my wits, for it is not every day that lam made speechless by
unlettered villagebellesl "1 can see that there are no husbands, but don't
they have any brothers to do the hard work? The father will be old and
infirm, but no brothers, a greatpitylH Again I remark to the open air, now
examining the date palm, as by now, further scrutiny of the paddy will make
Ii greater fool ot myself than I already am. HWhy a pity Sahlb? God has
giv~n us to our father who is a good man who lost his wife, our mother,
when we were young. He never re-married and raised us as both father and
mother. We grow paddy and tobacco on our land of three fourth acre, he
sells the produce, we have no debt with the money lender, we have even
bought this pump from the Mechanic Uncle by the big pond, he. builds all
kinds of machines - very good mechanics they are •••• " They are voluble now,
speaking in loud voices over the screeching of the ~eciprocating bamboo
levers, as inspite of the declared mechanical excellence of the pump, there
is evidently no bearing at the pivot points. Bearings are expensive, and
the additional exertion needed to overcome the friction is for freel
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Islt by the date-palm facing opposite the pump and address directly,
now. that the ice is broken, but careful not. to look at the operators. "What
h~ve you plantgd, BR-BY How much will be the t1eld? What are the
f"rtili ••rs that you applied? Does the price of paddy cover your costs?" ­
the basic questlonsI always uk the farmer whenever the opportunity arises.
"BR-Sr Oh no./ DR-B. ill very prone to pssts,.",e plIU1tBR~14, the variety
':I~th the tums, w. give three drusingsof Urea, .. thtilast one only the day
before, that's why we lrrigate the l'addy. lie hope to !1etgO maunds, yes if;
covers the cost evenlt the price is down ..tol~Ot~~4 for we don't have to
gC? to the .market, tM tarlacomes to our homtjtu'dl1~gotilltes price with
lather. He ta~gh~ us.t:oread and ",ehave mll~ypa~phlets by the Agr~cultural
Extension whichwe.o911ecton request from t#~ Health.Vlsitor Apll, the
S.teter who vislC" the vi.~lage onge a month lind t~lkAfto the women on family
plaiuilng and h'Ii.l th". .On this they gigglfj ~gaJ.~,!htly. "Ii,. hll.ve .a radio,
~. )isten to thsBB¢ .and the Voif'e at AnlerJ.c~ kJanfl1ll. Programs too J Now,
l1ar4~ !l'lii.ly(Hark.!l'al~lY) J.iJ.a great man, hfl ••bii.y~.tfl.uS the truth liS our
l~th9r. sald whenJut1J$~rd him on. the BBC during the bad days of the war ~ we
liere riot even born thtuil" . .. ....

So they c:tUi read. They men tloned f am:i.ly planl2iilg, the un thinkahle,
Uilepeakable word fer an unmarried girl to utter. They listen to the sse and
VOA~nd they are about ~a years old. ThBynp~ 0121Y.lertilized the tie~d
right, they even planted the newest variety of.paddy released by the BRRI
only the year betore. With their expectedyleld,. the cost at production
calculations, Bodear. to. the specialists, iSIi.joke.w4th one paddy, one
tob8ccoan"on~ ollseedcrop, .tlJe crop ro~atiol1,diyers1lication and
agricultural ecoilQmiosare 8,11 tied in a nestkrlot iti.one s~roke.Here is
revolUtion, in th.is backward, depressing vJ.ilagein the middle of a bad
draught.

"Why th&Sahibis speechless/ HiJs.he ./:unQl.ltotquestionS? Wait a
half-hour arid ()ur. f~ther w1ll come, he will slire.ly J.tivlte the Sahib to our
p()()r home,.wehave coconutloiatfiJr to oUfJr only, fie don't have any tea." Not
quite revoltltionaryrBmaZ"ks,as only a manmt!!yitl"ite another to his home.
"No. sisters, I mustleavf1rlow," I Bay, standillgup; "1 have a J.origway. to
Il1l!1k, but: msyGodbrin(j'You plentiful harvests~" . I ll?ok at them tor the
tirst time. "Please. come again Sahib andmeet 0l!l: father," they say, looking
down, but never mi$sing one single stroke otthepu.mi> in all these times.
As.I walk away,Z again look bDCk to theBeda~ght:erEto{ the soil. I am no
longer depressed, the. mango l09avesare 110 lc:inl7er spbrohlnish, there are
j'oung leaves aoprouting , which curiouslY, I never noticed betore ; The
crut/il)11ng.inanoionlooks.grand.snd thers 1s a coal. refreshing breeze /:0
bsnish the dahkness of the draught.
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GOVeRNMeNT INTeRveNTION

Hypoth,.is 4. Hillqate contracting, toqether with an above­
market qovernment procurement price, induced speculative stcck
buildinq by millers early in the season.

Conolusion:

Evidenoe:

True.

On the surface, this proposition appears false,
since the spread between procurement and market
price was not abnormally large in 1992. While the
premium government paid over market prioe stood ~t

15-20% in 1990 and 1991, it dropped to about 11%
in the early weeks of the 1992 Bora season (Figure
9) .5

But testimony from millers suggests strongly that
the millgate contraotors, then into their sixth
year of this mode of proourement, simply became
more adept at lUbrioating the system and using it
to their advantage. 1S The number of millgate
contracts roughly tripled between 1989 and 1992
(Table 4). And by all reports, the number of
subcontractors grew at least as fast.

The millgate contractors became increasingly
expert at exploiting any margin between the market
and official procurement price. To do so, the
millgate contractors bought paddy heavily early in
the Boro season, purchasing paddy stocks at
roughly three times the rate of non-millgate firms
(Table 5). They amassed a large stockpile early
in the season, in anticipation of signing further
millgate contracts later in the season.

In 1992, millgate contractors clearly accelerated
their buying in comparison with prior years. In
fact, all millers - those supplying government as
well as the private market - increased their

Gaiven the guaranteed taka 245 procurement price, it is quite probable that
government's heavy purchasing, in fact, lifted the market price above where it
would otherwise have been after successive record Aman and Boro harvests. The
taka 220 post-harvest paddy price in the early weeks of the 1992 Boro season
contrasts with the much lower taka 180 to 190 price prevailing during the same
period in prior years.

6See Annex 0 for a detailed description of the millgate contracting system.
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FIgure 9
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Table 4 - Growth in Numbers ot Millqate Contraotors

Year Number of Millgate Contractors

1986 274

1987 n.a.

1988 n.a.

1989 623

1990 1,391

1991 1,270

1992 1,714

Source: DG Food, MOF.

Table 5 - Early Season Paddy Stooks at Millqate versus
Nonmillqate Rioe Mills, 1992

Month Ratio of paddy stocks. millgate/nonmillgate mills
Small mills Major mills Automatics

May

June

July

August

3.5

4.0

3.1

2.0

2.0

1.2

1.4

1.5

3.4

4.4

1.0

2.0

Source I IFPRI Boro Season Price Survey. See Appendix 2.
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activity in May and June 1992 because dry weather
permitted. Nonmillgate firms held paddy stocks in
double the levels held two years earlier, in May
and June of 1990. 7 Yet millgate firms quintupled
their stocks over the same interval. Clearly, in
the early months of the 1992 Boro season, millgate
firms were holding far more paddy than in prior
years years, and far more than their nonmillgate
counterparts.

In normal years, this stock-building entailed
little risk as millgate contractors actuated the
saftey valve of next season's millgate contract
with increasing dexterity. If prices dipped,
after the Aus harvest for example, millers would
withold sales in anticipation of the next season's
contract, just a few months away. stock carryover
proved a lucrative investment given the steady
increase in government procurement price over the
past half decade (Figure 10, Box 2).

Figure 10 - Evolution of Offlc/al Paddy
Procurement Prices, 1985 -1992
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'This calculation compares data from 1990 (Chowdhury 1992) with that of the
present 1992 Boro Season Price Survey.
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Hypothesis s. concentration of gcvernment purchases in the early
months of May and June increased the intensity of procurement and
made rice markets vulnerable to a speoulative let-down.

conclusion:

Evidence:

True

Growth in the number of millgate contractors, from
274 in 1986 to 1,714 in 1992, certainly increased
the speed at which the Directorate General of Food
could procure rice. since millgate contractors
made money on the spread between market and
government's fixed procurement price, they had
every incentive to supply as quickly as possible,
while markf'.!t prices were low and the "millers'
sUbsid':" was as large as possible. As the
contrr,ct millers learned the rules of this game,
proc~cement became increasingly concentrated in
the months of May and June (Figures 11 and 12).

The dry weather of 1992 accentuated this trend
towards compressed procurement. Dry weather
effectively enhanced the drying capacity, and
hence the milling capacity, of traditional small
and major mills who practice manual sun drying.
since these mills account for 95% of all suppliers
in the millgate system, their increased early
capacity greatly accelerated the speed of
procurement in 1992. They swamped government
depots in May and June of 1992. with this
intensification carne associated problems of
managment - accounting, storage, transport to
other zones, quality control and a multitude of
others.

The concentration of government procurement into
an increasingly tight time frame has led to an
overwhelming government presence in procurement
zone markets during the early months after
harvest. Most observers note that government
purchases account for only about 15% of total
marketed surplus nationwide. Yet few notice that,
with the accelerating speed of procurement under
millgate contracting, government purchases
accounted for 50% to 60% of total market purchases
in Rajshahi Division during the months of May and
June 1992 (Figure 13). Dominance on this scale,
coupled with routinely large spreads over market
price, aroused the millgate contractors to a
frenzy of activity as they raced to cash in on
these lucrative contracts.
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Figure 11
Monthly Rice Procurement Nationwide

Boro Seasons of 1990 to 1992
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Figure 13
Ratio of Govt. Rice Procurement to Total

Marketings, Raj. Div., Bora Season'92
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Hypothesis §. The unantioipatod early stoppage of millgate
oontraoting preoipitated two waves of falling prioe,

a) the first due to suspension of government purohases
b) the seoond due to millers' sale of speoulative

stoo,ks.

Conclusion:

Evidence:

True.

The suspension of Palli (Rural) Rationing, in
December 1991, cut off the largest rice outlet in
the Public Food Distribution System (PFDS).
Historically, it had accounted for about 50% of
all pUblic rice distribution. So in normal years,
DG Food was able to dispose of 30,000 tons of rice
per month through Palli Rationing. The offtake
from Palli Rationing released pressure on the
rapidly filling public godowns in the North West
by drawing grain out of procurement zone
warehouses to replenish depleted stocks in the
consumption zones. But in 1992, this pressure
release valve was unavailable. As rice stocks
built up in the Northwest, they found no outlet.
Storage space became a binding constraint limiting
procurement.

This lack of outlets led to a firm procurement
cap, a virtual cessation of purchases after the
end of June. Many millgate contractors complained
to our survey team that government stopped
procurement too abruptly - and without warning.
Some even claim that government reneged on issued
contracts.

This abrupt suspension of millgate purchases
triggered an initial fall in paddy prices in early
July (Figures 1 and 2). And it caught millers and
traders with surplus stocks. As they came to
realize the suspension was firm, the millers began
successive rounds of selling their excess stocks
(Table 6). Some sold early. Others held out
hoping for prices to firm up. But since prices
never recovered, most millers ultimately sold at
some point, to cut their losses. As they did, the
price continued to cascade downward from early
July through the end of the Boro season. It kept
right on falling into the Aman harvest.
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Table 6 - Buyinq and Sellinq of paddy by Traders and Hillers
durinq the 1992 Boro season

Month Mtions of Traders & Millers interviewed (percent)

Bought Bought Sold Did
& Sold Nothing

May 2.9 96.2 1.0 0.0

June 1.0 98.1 1.0 0.0

July 1.9 91.3 2.9 3.8

August 3.8 54.8 17.3 24.0

Sept. 1.9 41.3 30.8 26.0

Oct. 0.0 33.0 35.0 32.0

Source I IFPRI Boro Season price Survey.
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Interlude 3 - 1119 Paddy Stack Philosopher

It is a husking mill, the smallest and crudest of the processing units
to mill parboiled r.tce .We drive in through the narrow winding rural rosd to
tho bamboo shed which serves 8B the m1l1 storage • . A similar lean-to nearby
is the mill house with the single huller-aspirator. Behind is the drying
yard and the pal;'boj,Hhg tlinks wlth steamlngvsts. As is usual, a series of
011 drums link~d wlth steel pipes serve aEl thejUry-r1gged boiler to provide
the low-pressure steam, a very dangerous praatlcel~de.d'

The stack .. ~fpaddy beside thesoaklrig. tsn.Jcs. 1.8si" bags high. lifter
the early. morning to", a shatt: ot sunl1ght:titllsoiJthls ~~ackand an old
n1snlstak:J.ng tU~ladvantageotl.tat thempiJtconvil9ient plac. -on the
stack ltseU. On ourapprosch, he turnsaround.andlooka down ",Uh. evi.dent
interest, for itj,s not every day thattwosahlbs,one of whom ls white,
vlslts thls smallmil~ at the center of Hahlganj,.t:heheart of trad.1tional
mill:J.ng l.ndustry ot Rangpur. .

"salam sahlbs." "Salam Uncle, how :J.s business?" "Business Sahlb?
There is no bus.l.ness, only continuous 10ssess:J.12cilthfJ last Boro, but: then,
whoyoiJ are and who is. this Ingrez sahib?" "lIat English, Uncle, American.
lie has come to know. about rioe-trade of .I3angHdesllsnd he \.Iorks for
In~ernat:J.onal Food Policy. " . I'Food Pol:J.cyShailibP" Suddenly the old man
shouts, hls sa1tsndpepper beard ..quiverlri<!ln~~r~ "FaodPolicy ls aethe
root of all our ruination'''. "Calm down ul1,:lej.iw~<~renot government,. WQ. are
neither FAO, we arelndependent i11(eyou oi:theo~f.2ei'ls." This I say
hastlly, point:lng to the msn 'who earlier. lntroduaedhimseli ss the owner.
"What: are you then'lIf you are ne.i.thergovEifhllierltb.t-t~edOJ1or agency?",
suspicioiJsly asks the oldman ,no t bel.i.~vingt:h~~ an American Sshib can be
independent Hke .hehimself is. "We are C9~~Ult:anta;,Hke the lawyer .and
the doctor, to whoniyou.go wj,enyou have prqblelll dUher with your land deeds
0rY0!lr stomachaftereat1ngthe.weddlngfeas~.W~adv:J.sethe gov~rnment
SiJdthe AInerlc411s ~~b1Jalca, if anything ali~thei'90dPolicy- we don't own
It.i.we don't operata it, we don 'teven get .tl~'ym(jMYif.thegovernl/lentbiJys
Amerlcan l~heat:. And this Sahlb :J.FJ aDoct:ol'ql<Ph~10Ef9phy,yolJ understand?i,
"Ah,aDq9t~ri.llk~J)(jc:tor:••••• ,th~I'011t:J.c~<!I~,~h~tSlkSofi(ule.of.lsw
and the constitutlon in the stipremeColii'~11?Bvl.deAtlY, the oldman is keenly
lnterested in pollt:J.osandresds newspapersl

His Iacel.s 110w animated, he haUcrqtich~tionMspacldy stack and goes
on."I tell you w~a t is wrong wi. th the FoodPoHcr"~hCJse1'0018 a t Dhaka
lenow nothing. They do. things for the farm~r.i2otkl1ow:J.ngwho.8 farmer ls.
They buy rlceat hlgh price and spoils them at the godown because the ration
prlce which should b~lower than market pr.t.ce is always higher than market
prlce.They giv~mon~y to the mlllownertobuy"addyat their fancy pdce ­
idii. the mll~owntu:paythlsmoney. to the farJ.s~i2cl)Hll the tarla pay this
to chegrowef'· T~eril.iliowner, the tarla,the tOO~t:Jfticlslialltake thelr
cuts of the goverTlmentpliiarid I, the ind~~eildt'!it:.tti~1i' ~mruined.x lost
fOfty thous~nd taka when I ~m on~y a tW(j ~iiiidt:iijihn/lii.ridileparl. God khaws
hc>w much the blg automatic miil owner lostl ii· . .
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"How.clIn yoil 10119 40 thousand, unol., when the cost of 200 maunds of
paddy 1s ,bollt that muoh? Old the price at da' aamn to .ero?" I ohids ths
old man. "Don' t be daft, Sahlb. To get 200 maund, 1n the market, I got to
have 200 1n the paddY market, 200 ln the soaking tank, 200 ln the drying
yard and 200 in th. mill house. All theso make 1000 maunds. fall lose 10\
0/ the price, 1n two oyoles you lasn your orJ.g1na1. 200, see/" "You are
right, uncle, but what oall we at the Food polloy do to help yOU?" "Help mei'
I n••~ nobody' shelp exoept Hls", he points Ilpward. . But 1f you really want
yourFooci Polloyto survive, tell this Fellow to stsy awsy from the market.
~ai'lcet i.s for real men lJ.ke us, who use Meir own m~tIIJY; not anybody else's.
FUtplajlfor real; we don 't make..,belief.. No on. pays .u., we pay our
~",ployeeB~ndollt.' taxes. Tell them not to rl.l1nuiJ wlthout.' own money- I
m~~n. our. tax-money which pays for. ail thlliil:'. /~il¢j'~afs,·. all.' oondi doning. and
t:~,!lr cushy trlps td lo~e1gn lands" • . lie gr~~~ve:i:'yangry a(1a.tn~ ""'he; is
that.FelJ.owill1(tl$~a~dwhlitshould he dOP'ri'X$,hCU#ii tlmidlj" . "Don; t be
daft, .Sah~b, yOI1 /chow thstI nlean the. ~overjjmeiii:,~"ll.them to stay away
from the rioe. msr1cetand play some~here eljUI~' ,hiigrowls, II STAY JlWJlf FROM
nt~E HAAKET'Y9uhfilir;lInd leave us andth8mitrkeCtd God almight'y, who will
take care of us aricithefarmer. We need no government to help us, for keeps
sake/" He points an angry finger at me.

Another oountry, another time. Was it Demosthenes who asked the
mighty king to star away from the sUn in whlch hewss basking contentedly?
Ollrphilosopher, the bearded man looked muchHke an angry Greek train his
stack of paddy which was both his worldly weaith and his sun-bathing
platform. He w8.ntednothing but to be left alonel That is not /:00 much to
task, more so, when his money Was being use~todit1rlJpt the market in Which
he transacts business, from which he draws sustenance.
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5. IMPLICATIONS

FOR MILLERS AND TRADERS

Many millers and traders sustained heavy losses (Figure 14).
In a falling market, those who hold stocks can only lose money.
Some millers got out of the market early and salvaged a profit
for the season. Yet the great majority lost money, 4 lakh taka
on average for major mills and 1 lakh for the small mills. Givan
typical turnover at these mills, losses of this magnitude
depleted working 'capital by 40% to 60%.

In addition, millers' retained large carryover stocks at the
end of the Boro season. At the end of October 1992, they held
rice stocks about three times as large as in October 1991 (Table
7). By tying up their limited working capital, it even further
constricted their purchasess in the Aman season of 1992/93.

Traders and millers vocally voiced their mistrust of government
after the heavy losses they endured during the 1992 Boro season.
They complained loudly to us that government was undependable and
unpredictable (Interlude 3). Many traders said, "We prefer no
government intervention at all to unpredictable, destablizing
intervention."

AMAN PRICES

Because of their large carryover stocks, traders and millers
were not interested in purchasing as much as normal in the next
Aman season. And because of their depleted working capital,
millers and traders did not have the means to purchase paddy,
even if they had wanted. To compound the liquidity problem,
government stopped pre-financing purchases during the Aman
season, further reducing liquidity of millers. On average,
private traders and millers reduced their early season Aman
purchases by roughly 33% (Table 8). Government also curtailed
its own procurement drastically, purchasing only 15,000 tons
total in the post-harvest months of November, December and
January. They limited procurement largely because of their
overflowing godowns and inability to dispose of that large stock
in the wake of a suspended Palli Rationing channel.

Given high levels of private and pUblic carryover stocks, an
acute shortage of working capital, and an all-time record Aman
harvest, prices fell a record 25% below their level one year
prior. Record production was part of the reason. But the
fallout from the Boro season undoubtedly exacerbated the fall.
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Figure 14
Average Loss/Profit For Three Types

Of Millers & Traders

Millions (Taka)

1.4

1.2

0.8

0.6

0.2

o
Number

Surveyed

Auto mills
7 3

Major mills
12

_Loss

Small mills
54 6

~ Profit

Traders
9 8

II:

Source IFPRI Boro Season Price survey
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T.bl. 7 - Inor.... in Boro carryover stooks in 1992

carryover stooks or rico
on October 31 (maunds) 1991 1992 1992/1991

Rio, Traders 323 433 1.3

Millgat9 millen

small 361 1/949 5.4

Major 862 2/148 2.5

Automatios 1/962 7/80~ 4.0

Nonmillgate milters

Small 452 1/177 2.6

Major

Automatics 3/000 10/000 3.3

Source I IFPRI Boro Season Price Survey.

T.ble 8 - F.lloff in Am.n paddy purchasea in 1992

Average turnover in
December (maunds of paddy) 1991 1992

Paddy Traders 2/902 1/363

Millgate millers

Small 8/771 3,999

Major 10/559 2,418

Automatics 12,222 7,508

Nonmillgate millers

Small 2,485 1,617

Major

Automatics 22,728 15,620

Source: IFPRI Bol:'O Season Price Survey.

1992/1991

0.47

0.46

0.23

0.61

0.65

0.69
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GOVERNMENT PROCUREMENT PROCEDURES

The mlllgate contr.act, and the steady build-up of corruption
and speoulation it induoed, was a major culprit in the 1992 Boro
season price collaps(l. Like any fixed-price proourement system,
the millgate contract was subject to abuse given the inevitable
spread between market and procurement price. The millgate
contract, with its free advance finanoing and liberal milling
ratios proved an espeoially tempting target for abuse. Suspended
prior to the 1992/93 Aman procurement, the millgate contraoting
system must remain dead and buried if government is to avoid .
similar disruption of food markets in future years.

In designing a successor procurement system, government must
seek a system with the following characteristios:

• prediotabile: Millers and traders must know what
government intends and how government will act in order to act
intelligently themselves. During the 1992 Boro season,
government's abrupt suspension caught the millers completely by
surprise. Given government's subsequent non-procurement in the
first three months of the 1992/93 Aman season, its shifting
procurement modes, and a series of four changes in procurement
grades over a three-month period (November 1992 to January 1993),
traders and millers remain confused and unable to anticipate
government behavior. As the largest trader in the rice market,
government must be predictable. otherwise, they will risk
driving private traders from the market.

• non-disruptive: In 1993, rice markets were disrupted by
unpredictability - the unanticipated suspension of millgate
purchases - combined with government purchase of large quantities
at above-market prices. Buying at market price would avoid much
of this problem. Reducing the scale of government procurement
would also minimize the potential for speculative bubbles.

• low-cost: The millgate contract system was extremely
expensive. Government paid approximately 100 crore taka ($25
million) above market price for the rice it procured during the
1992 Boro season.

Tendering offers one means of achieving these objectives.
By purchasing at market price, tendering limits the price
speculation that occurs when millers scramble to sell at
government's lucrative premium price. It also limits scope for
corruption by avoiding any spread between official and market
prices. By fixing a quantity target, government avoids the
problem of procurement in excess of distribution requirements.

To support any new procurement system, and to invigorate
growth of the private grain trade in general, will require two
further interventions.
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• credit for foodgrain trade: Since government previously
pre-financed all procurement itself, withdrawal of the millgata
financing has greatly reduced liquidity among the trading
community. Although Bangladesh Bank has rescinded regulatory
restrictions on credit for foodgrain traders in October 3.992,
banks have been slow to respond and formal banking credit remains
rarely available for rice millers and foodgrain traders (IFPRI,
1992). Expanded credit facilities will be essential to ensure
competitive, well-functioning rice markets •

• mUltiple grades: Introduction of mUltiple rice grades is
likewise crucial to the modernization of Bangladeshis rice
economy. The institution of established mUltiple grades will
increase the value added in rice production by providing
incentives for private traders and millers to sort and sift rice
by variety and grade. Multiple grades will position government
and private traders for export, providing a crucial outlet for
suplus government stocks and an outlet for growing domestic rice
production. Government is the only trader in the market large
enough to institute a workable system of multiple grades.

The transition to a new procurement system will take time,
many years at least. And it must proceed as part of the overall
reform efforts in the food sector. This post-mortem of the 1992
Boro season suggests that the focus of future procurement efforts
must be to design a reliable, predictable successor to the costly
and easily abused fixed-price millgate contracting system.
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6. POST"SCRIPT

since the 1992 Bora seaRon, foodgrain markets in Bangladesh
have changed rapidly and dramatically. In the ensuing Aman
season of 1992/93, Government suspended millgate contracting to
prevent further high costs and abuse. This closely followed
their May 1992 abolition of Palli Rationing, the largest rice
outlet in the Public Food Distribution System. This rapid
sequence of curtailed procurement and distribution has
effectively reduced Government's role in both paddy and rice
markets. .

The private trade, too, appears to have diminished its
buying activity (Box 3). Heavy losses sustained in the 1992 Bora
season have reduced their working capital. This, coupled with
with record carryover stocks into the Aman season, dampened
buying. The 1992/93 Aman season produced record low rice prices
due to a bountiful harvest and the greatly diminished purchashing
by both government and private traders. The continuing general
downward trend in rice prices has left many traders discouraged,
disconcerted, and on the sidelines.

In the Bora season of 1993, low prices persist, roughly 30%
below the same period last year. Skittish private traders and
millers still remain largely absent from paddy markets. Rice
mills are operating at perhaps one-third of their capacity as wet
weather in April and May have further slowed post-harvest
activity. Government, meanwhile, has procured very little rice
since the 1992 Bora season, for want of outlets and storage.
Instead, they have been preoccupied with stock disposal, first of
rice, now of wheat. Initially, abolition of the Palli Rationing
channel caused pUblic rice stocks to build up without easy
outlet. Donors' subsequent agreement to swap rice for wheat in
the Food for Work season transformed a public rice disposal
problem into a pUblic wheat disposal problem.

The politics of rice are changing as well. For decades,
politicians complained of high rice prices, unaffordable, they
claimed, for low-income consumers. Today, instead, they clamor
that prices are too low, that farmers cannot cover their cost of
production.

Both government and private traders are adjusting to a new
era:

• of rice surpluses,
• correspondingly low prices,
• increased marketings - from 15% of total production thirty

years ago to 50% today,
• a growing number of private traders, and
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• reduoed government presenoe, motivated by cost containment
and made possible by growing private sector activity.

Government, in adjusting to a new and lass-prominent market
presence, is digesting its temporary stock disposal problem and
attempting to develop new rules of interventions for both
proourement and disposal. The private trade, still skittish, is
trying to antioipate government behavior. To faoilitate
adjustment by both parties, rapid appraisals suoh as this one oan
playa key role in faoilitating communication and rapid feedback
as both parties adjust to the new realities of a growing rice
market.
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InterlUde 4 - The Miserable Manager

The river terry takes over lour hours to reach the ghat, though the
river port is only about 6 miles across. Th~ old boat must chug along a
route roughly representing an inverted U, the points being the ports of
departure and destination, the peak reaching almost the Indian border with
innumerable shoai. and shallows between the two arms. It is a tricky
navigational task evidenced by intermittent but frequent clangs of the old­
stJ'le telegraph by which the Hsster was ordering change ot engine speeds
trom the bridge. We heard the clangs clearly Irom the cabin located just
below the bridge.

"wi.n t.r is almost here", said the iIIiddieag_diittle man seated on the
canvas covered bench next to me, and sighed deepiyin melancholy. How the
inevitable change at weather could be a sauretlot lamentati.on appeared to be
a mystery to me. "Yes", said I, "and the wa~erlevel is so low that you can
see the eddies .indicatlng shallows Which. o~.t' capCain. is sl1siduously avoiding
by use 01 rev and helm". It always helps tobetormal in speech and manne!"
when opening conversation with a manifestly· unhappy man. Through his
heavily rimmed glasses, the man looked acme. Why, he looksl1ke a
hopelessly trapped fish, I thought. "GoingNor~h?" "Yes, tothe North and
there is nothingI can do about. it, can I~goJ.ng North. To my job of making
sugar out of l'Iugarctln~ for which I ml1st!JaY~#~&dPr.tce tinci sell sugar at
fi:Ked price, only that no ~ne buys mysug4ra~ that: pricel~. Whydo I smell
fish oHin thls wooden cabin, I wonderttd i thfu:els no fish nearby ,oniy the
obviously unh~ppyman who makes sugar arid sell s J.C, hothin~ t ishy about tha t
by the wildestlmagination. "I wilibuy padcl~~ithin two we~ks, so yOllwi11
buy sugarcane.. ".!ventured. "What is so d1:t:f~t'ent ab~ut those", I continued.
"Are you the manager of the sugs.r milHSllg~.t:pr.tCJes are rather low thili
year they say" • . "YeS; :r am the General Hanger of the biggest sugar mill in
this Northern district. I have oVer 2000 actes of mill iand, in half of
which I planted the Hrv varlety from the Cane ReSearch centre at lsswardi.
I topped my ciass lit the Agricultllral univers~ty back in ;66, my research
paper was on the control at pest in the hybrldvariety of potatoes, they
were just introduced then, you see",hesalci 4~s~nt:mindedlY• . rhlsis going
tr- be the Had Hatter'EI party in AlicelnfheWO?derland,.pllt the dozomouse in
the teapot sald theHatter,becauseheissl~epr,,'ohyes,butwe. hear all
these sugar miiisare losing money Imd goverJi/llf/?t is thinki.ng about: de­
ns.tionalizing many of them" •. I musthlive t:O~~h~dB?,,!e hidden chordfor he
now looked positively animated. He shifted in his seat, raised a leg after
massaging the caiffor a few moments, looked.iltme intently and stai'tM with
4 startling lucidi.ty.

"You want to hear why are we -why iJlri~i.lOsing mone~inthe sugar
industry? I started m,r ~areer at th~tH11:J~~ighwlisprivately owned then;
as. an agronomist • . Itc!lught .thefarme~s ~c:ie~tUiC:ii1ethods of cane
cultivaticmi and th~n analyiedtheci;0l' forMesuiilirconteiit •. You pay tor
the sugar content and. not .thewei~~~·.of .. th~jiJ1.O:fJ(~l1d th,enrciu pay for the
juice and not.~heweight ot. theclin~'i.. h6~li1d~l'st!r1(;uSly~ith lihint of a
mischievious smile, . "most of all,yoll p~ylor the cllheat: a price which
reflects the E'riceo{ sugar fio~ which y?ti~~to!ill}'otlr expenses, price of
sugarcane, though amajor one iSbutoniycineof ii;nill1on items for which
you pay"l He besmed; having given lIIe this piece of the ultimate wisdom.
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"P/hy .ue you losing 1lI0ney then, ..,hen you lenolt' I/O much?" I said irri.i:ably.
"ithl tlhy r 10•• money,. r never lost money when I bought Bugar cane Itt
economic price. back then. We sent millions to Kar~chi, the company
headquarters and we received three, lour bonUses ~lmost every year. Alter
the iibu4t:.ton, th. Communists look cwer jridliJc.d the price 01 sugarctJne
regardie~s. ot .ugarconLerit, regardleiJS 0/jl11ce content. and. the Union got
their raJ.sSs, (lot their take labours.nrolleci4n t~. muster roll, the ghost
workers,y~u knOw" ,"Socliiliststook ove~,not: th~ co'!'mlinists", I corrected
hint. "Sallie thirlg", heu1dj ..,lth the tlnaJ..i.ty ot a morgue siJpsrv.J.sor, "Bame
th:J.ng, cail thltni by ..,hiltever name you l1kOlulti tiuj resid t ",ill be the same,
...eitre ru.tned" .T~:J.. converlJadonisgettl~gli.no""'here.The ghat is
approaching, perhiipsinanother haU~holir.. andt:he. rU~h to dl ..eft!bark "'ili
start ",1 til all the cadOph~nyolnoises 0;'11I htla.t-s lilt anjt riVel' port,
linywhere, ",hich onlJi a Conrad can describe ..,lth ll.l~l jluit:1ce •. . ,i And the
corporatltm lsbreathii'J(/ down ournec:lk•.tocutlo.1/8~i to be prolittJble", he
rem~rkedlookingClut:otthe~indow. "I hav~he.n.i:JensuredlorlneUiciencjl.
I have to show prof~t:s or lose fIIyjob of ~S jlears.I am no magician, how
etan I do It when i' must payTk, 27.50 amaund tor poor quality cane and the
prJ.ce 1s 11 rupees across the border, that::J.sTk~~6litmost ~.J; the current
e'tchangerate, . ~tlcir must compete .,lth smuggled iio~ar when my -/rice of sugar
is Tk. 29 per i<giixecl by the corporatlon~jjjfJWenf;oh. Tl1l.,senli­
soliloquy is g~tt:lng on my nerves. "Sut iI~at:itb~utPr.i.c:~s~pport:? ~1h~i:
about the f6rm~rt lshs.ilotbenefittin~&~,n.lj~h8.!,ilce is hl~h? .t.Jhat:
aboUt: incentive pdce to the poor la:rmer~" tiia:i.ci loUdl;; to :~iJk.c liit!: tu.:.;
his head,

He turned alright. He 100icedbiJcic~ntijlitf;ii in" ehroll~'~ t·fstUc/(
glasses; "Farmer~l'~tid?n't know ..,hos cii~iJtilrtill!i: lsi CII!.' ~II tlatJl,iOl'
farmer i ~ fare,ii: ~a~es4 year to .htli'V6s/;ci~~~iriOP001·flil;;"" L" ctJn aft \td ;:0

",ciiit a year f~~ hi.scrop.IhaveH iC., ~ j'~iJrn;~r"whosilMJ.1"'tlCAne ..",.' ch
eighty lacs laElty~ttr, oti~~E Whichi ~oliUtn~tplt~ him JOlacs til) .r. II;} .'10
mon~y in the b~nic buta<store flilJ oj u~sjle.!bi~mi!l.l.ti~~! llugar,~,<!,

do~sn 't even care.,. keep yqur bOOkSf" o1'.I'16rd .it. Sa~'{b, he' 1J,:!'d, .ieeevyoL r
afcounts clear,evenlf thisgovernmentdoelJri'~~o:j-'m~,lw111g,:t:pd.t! ~y
thenext, he~~ys.D~sgustlng,I'just~~T2'tth.i.hk.>0:lhim wait~ng ~~ i1illl
Rli1i~ay. stlii:.i.~n .IO~. mel', .sdd the...H4n4ger~~1~~~~tiij(~" rou.t. j ~M 1'1 i:!,t.'nl.'
'l'hei.1ku ~fH,C. lir~ b~Yi~gup alltllelilridiib/rithepoor farm.., OLIC of
the1rfat-profltsandconvertlngthehlf1hlatldp~d~rfieitiBinto cane
fields, . You won 't:get any rice 112 the Stigat.-H1IJ area Within it fe~:yeil.rs1f
this state of affair continues; Tell that to theCommi.lnistsl" lIe glotmred.
"Soci.tJl1sts", I corrected hastily,

There lsa jolt,theboat has struckthe.floating jetty, The Ma,riager
glithered up his bag /mdthe brief' clise;"Aria ttel~ you "h~t, 1L the
{1Cl~~r"ment continue~to buy paddyatfi'tedpf1c~yoU",11l.bethe same.as the
su~sr market • ... 1'0~ woo.: t i;ellble to '!ell t/J~h*!!ii ~os~ xi-ce, I guarahtee
rou, Sobu}' padd~tJtabovemarket ~rldeandtry~dsell rlceiJt :lJ.Jied
~rJ.ce, you ",lllbethessme lis u~ 112 iJugar.f~iiwll.tberuliledtaol" He
smiled for the first Hme, "Tell that tothEi cc)rmitilnlstsi" he laUghed"
"Socialists," I croaked; , .
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ANNEX A.

FIELD SURVEY: DESIGN AND BASIC RESULTS
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THE BORO SEASON '92 PRICE SURVEY

1. SURVEY OBJECTIVE

The price behavior of the 1992 Bora season warranted our special
attention due to its unusual downward trend. Price level peaked
during the early part of the season and then continued to decline
steadily till the end. Both traders and millers with large initial
stocks suffered losses due to this unexpected price fall.

IFPRI's 1992 Bora Price Survey aimed to collect informaiion bearing
on the following four questions:

• Was the 1992 Bora price movement, in fact, unusual?
• If so, why did it occur?
• What are the consequences for private millers and traders?
• What are the implications for government intervention?

2. SURVEY DESIGN

Sampling: The survey was designed to cover a representative sample
of different types of rice-millers and wholesalers of paddy and
rice. A subsample of respondents was drawn from an earl ier
nationally representative marketing survey (Chowdhury 1992).
Millers were classified by size - automatic, major and small - and
as millgate and non-millgate firms, based on whether they held
government millgate contracts. Wholesalers specialized either in
paddy or rice trading. Where the selected firms were not
available, the survey team replaced them with firms of similar
c lass if i ca t ion.

The survey team conducted one hundred and twelve interviews in
eight districts, namely, Thakurgaon, Dinajpur, Bogra, Naogaon,
Natore, Rangpur, Mymensingh and Dhaka (Map AI). Six of the eight
districts surveyed belong to the Rajshahi division - a part of the
country which has traditionally been a surplus zone in rice
production. Normally about 90% of government procurement of rice
takes place in this division. Most of the respondents in this
survey were also interviewed during an ear 1ier survey by IFPRI
(Market Survey 1989/90 ). The rapport bui I t during the earl ier
survey helped ensure cooperation from the respondents since some of
the questions asked during the survey were somewhat sensitive.
Sampling from the previously surveyed part of the population would
also allow us to build a longitudinal data base which could
eventually be used for time series analysis.

Sample size was decided upon taking the total population, time
frame and cost of surveying into account. The breakdown of the
sample size by district and by business type is given in the
following table:
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Map A. I - Locations of Rice-Paddy Markets Surveyed

( I FPRI BORO '92 PRICE SURVEY)
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District Wholesalers Mill ga t e Mill e r s Non-millgate
millers

Paddy Rice Small Major Auto Sma 11 Major Auto

Dhaka a 8 a a a a a a
Dinajpur a 2 8 3 2 9 a a
Bogra 0 4 15 1 1 3 0 a
Rangpur 1 a 1 0 2 1 0 0

Natore 0 2 3 0 2 1 0 0

Naogaon 0 3 4 0 1 3 0 1

Thakurgaon a 2 5 5 1 2 0 0

Mymensingh 2 2 1 4 1 4 2 0

Tot. Smpl. 3 23 37 13 10 23 2 1

Bangladesh 9500 5100 1621 65 28 18049 421 60

Sample 3166.7 221. 7 43.8 5 2.8 784.7 210.5 60
Weight

Questionnaire: The questionnaire was developed primarily to gather
information on the bora season of '91-92. A supplementary
questionnaire was added to collect information on the subsequent
Aman season. Questions were designed to probe the issues of monthly
price levels, stocks and general performance of the seasons. A
sample questionnaire has been attached.
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INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE
BANGLADESH FOOD POLICY PROJECT

Questionnaire for Bora Season (92)

-Name of the Firm
Address :
Proprietor/Owners

Type of Business

(A)
(B)
(C)

(0)

Thana _
District
(a) Paddy wholesal~r

(b) Rice wholesaler
(c) Rice Millers

Q.l Monthly average prices paid/received (Tk/maund) (Coarse
variety)

Paddy

Act ions
Your Others

Rice B/S/N B/S/N
Govt
B/S/N

May 92
June 92
July 92
August 92
Sept. 92
Oct. 92
Nov. 92
Dec. 92

Note *B = Bought *s = Sold *N = Did nothing
Q.2 What in your opinion are the causes for this behavior of

price of Bora.
Q.3 Are you a government contractor: Miligate 01

Suplied to a Millgate 02
Non Millgate 03

Q.4 Extent of Business: Quantities Handled: Rice/paddy (maunds in
Total)
01. Supplied to the Govt.
02. Supplied to Millgate Contractor
03. Supplied to the Open Market

Q.5 Extent of stock of Rice/Paddy
Paddy Rice

May 92
June 92
July 92
August 92
Sept. 92
Oct. 92
Nov. 92
Dec. 92
Q.6 What was your carry-over s tack at thi s end of season ?

(Oct.31st). How does your carryover stock compare
with your stock of Oct. 31st 1991

Q.7 Did you post a loss/profit in the Bora season of 92
Loss/profit

Could you tell us the Loss/profit as a % of turnov __
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INTERNATIONAL FOOD PULICY RESEARCH INSTITUTE
BANQLA~aH-f.QOD PQLICY PROJECT

Questionnaire on Aman '92

O. J Present price of coarse variety of paddy/rice:

Paddy/Rice
(1991 )

Paddy/Rice
(1992)

December
January

0.2 What was your turnover in

Rice Paddy
December 1991
December 1992

0.3 What is your opinion regarding 1992 Aman Crop?

(a) Same as 91 (b) Higher than 91
If higher, how much 5%, 10%, 20%, 30%

0.4 What is the market supply as compared to 1991 season?

More, Less, Same

If More/Less, then, at 5%, 10%, 20% 30% of 1991 Aman

0.5 In your command area, do you think the farmers will grow next
Boro crop:

(a) More, (b) Less,
Boro as 1991

(c) Same area of plantation for

- If More/Less, then how much
5%, 10%, 20% of the Boro of 1991.

0.6 In your opinion, will the farmer be changing his Bora
cultivation to wheat? If so how much 10%, 20%, 30%

0.7 In your command area, the value of land rent (pattani) is
________ /acre what is: same as '92, more than'92.
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SUMMARY OF THE SURVEY RESULTS BORO SEASON '92

BACKGROUND INFORMATION

Types of Business

Paddy Wholesaler
Rice Wholesaler
Small miller (millgato)
Major miller (millgate)
Auto miller (millgate)
Small miller (Non-millgate)
Major miler (Non-millgate)
Auto miller (Non-millgate)

QUESTION NO.1

Total

frequency

3
23
37
13
10
23

2
1

1 12

Percent

2.7
20.5
33.0
11.6
8.9

20.5
loB
0.9

100.0

Monthly average wholesale prices(Tk/maund) of paddy during bora
season 1992

$b;t:h~~:/:::;: >M~j: :)'JJri> /UT:~i:< <A~g/ <:~f~p:> /¢¢d: ·;<Nb~:: :H:j)~~;/:

Thakurgaon 218 220 224 219 215 209 156 154

Dinajpur 219 223 233 228 191 198 153 154

Bogra 222 239 245 233 209 191 157 165

Naogaon 217 231 241 225 208 193 175 180

Natore 222 241 245 229 222 na 157 170

Rangpur 214 206 223 200 187 179 161 156

Mymensingh 227 249 260 238 225 220 223 na

Dhaka na na na na na na na na
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Monthly average wholesale prices of rice (Tk/Maund) during bO;I'Q

season of 1992:

·ofnrict: May Jun Jut • Aug Sap: Oct Nov· • Dec:

Thlikurgaon 392 394 395 378 326 299 268 247

Dinajpur 393 394 394 378 321 301 269 263

Basra 389 391 393 369 339 301 278 276

Naogaon 391 395 394 37~ 355 323 2~5 295

Natore 398 40 1 400 379 358 .323 296 291

Rangpur 354 360 365 353 306 287 297 263

Mymensingh 371 387 401. 358 331 319 ~ ~ 1 l1a

Dhaka .191 392 391 367 362 34'7 3AIl 274 i

The following tables summarize the actions (Buying/Selling) of
traders/millers and the government throughout the boro season ( as
mentioned by the survey respondents) :-

1

. May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2.9 1. 0 96.2 0 . 0

1.0 1.0 98.1 0.0

1.9 2.9 91.3 3.8

3.8 17.3 54.8 24.0

1.9 30.8 41.3 26.0

0.0 35.0 33.0 32.0

0.0 28.2 35.9 35.9

0.0 19.0 76.2 4.8·

49



Month Ac:Uons 0(" the' ot,he~ t'rader,s: and: mUl er3:, as ,perce:! ved'
by the survey' respondent s' (percent),

Bought Sold ' Bought & Sold: Did nothing

0.0 0.0 99.0 1.0
Mav

0.0 0.0 99.0 1.0
Jun
Jul 0.0 0.0 98.1 1.9

AUR 1.0 16.3 67.3 15.*

Seo 1. l' 26.2 46.6 26.2

Oct 0.0 23.3 36.9 39.8

Nov 0.0 23.3 45.6 31. 1

Dec 0.0 10.0 85.0 5.0

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

QUESTION NO.2

78.6

82.5

78.6

24.3

4.9

0.0

0.0

0.0

5.8 1.0 14.6

5.8 10.7 1.0

3.9 1.0 16.5

0.0 1.0 74.8

0.0 0.0 95.1

0.0 0.0 100.0

0.0 0.0 100.0

o•a O. a 100. a

The 1 easons for boro' 92 price dec 1ine as ment ioned by di fferent
types of millers & wholesalers are as follows :-

1. Suspension of mi1lgate contracting by the government.
2. Excess sale of private stock by the millers and
wholesa.lers.(Traders and millers had accumulated large
specula.tive stocks early in the season.)
3. Overall higher production.
4. No natural disaster.
5. Less demand in the deficit districts.
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The percentages of different types of millers &wholesalers who
mentioned the above listed reasons are given in the following table
: -
.Rea.,.' 'i'btal . Who-lasa:Le·rs: M'il1 gate' mi Uars Non-uti II ga t.e

son O&) m·illers

: Paddy •. R:ice: : Small:: •Ma:jor. : Aut·o SmalL MaJ•. . Alita:
"n~Y 'un (%): (%.) un (:~,) I·: (%'),: (%).

#1 98.5 66.7 100 100 100 100 100 100 100

#2 40.3 66.7 37.5 16.7 77 .8 40 40 100 100

#3 61.2 66.7 62.5 54.2 66.7 20 73.3 100 100

#4 28.4 0 25.0 33.3 22.2 20 33.3 0 100

#5 16.4 0 12.5 25 11. 1 20 6.7 0 100
N* 112 3 23 37 13 10 23 2 1

N* = Number of respondents.

QUESTION NO.3

Contracting types of millers:

54.8% of all the millers interviewed had millgate contracts, 11.5%
suppl ied to other mi ligate mi llers and the rest suppl ied to the
open markets.

QUESTION NO.4 ( % of total quantities handled in terms of rice)

a) Supplied to the government: 38.4%
b) Supplied to the millgate contractors 5.7%
c) Supplied to the open markets: 55.9%
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QUESTION NO. 5

~ge stock (maund) of rice (overall and by category of firm

Month Total Rice M:i Ugatemi ller' N:on-mi 11gat.e mill.er
Trader'

•Sina·i!: ·Major· Auto S'mll:l,l Major Auto:

May 670 261 311 895 3189 408 100 1120

Jun 631 458 405 741 2327 406 145 1245

Jul 689 446 528 1278 1630 477 135 1330

Aug 1381 588 1643 2237 2180 936 100 1440

Sep 1594 418 1784 2397 4520 598 85 3250

Oct 1284 382 1103 2:'07 4793 351 0 3200

Nov 709 135 613 1439 2308 270 0 1000

Dec 247 130 284 286 576 113 0 1100

Average stock (maund) of paddy (overall and by category of firm);

::~6~t:il:
:~:: 0::: ~;: ~ ::':-;'
...

:T'·.:~.t'·,~'·.'j:.: .:.· .•..•ri.·.'::a:.· •. .oJ,".:d:.·,·',:.·,.::.,'.::. ..::.·.' ••.• ,.:.·::.:~~.:J:;:.:l:.: .:g:::a:',:.·t::.,:~,:.: .•.:i..:,:.·~.·,.t.,·.'l:::.i ....:.':: .• '.:.':: .•.'.•.:..' :~;Q:::n''; ...::;m\{l·:l'~·:a>:t';:e:;: :·m<:::i::l.;d::::
v aoJ': f' U 'J'. 1YI ...... .... ·4· .;::~" .. '.' .4' , ;'I§) :. :' :.. ,1:: :'!':4":"

,,::: ..::.;: 'Tt:~d.f; t:: ~:s-:"':;;;~~;;';;:t~(;;;';. i',:i:::,t::;::M;';;:~~I~b::::;'f:::;;'•• ·~:.:;;;.;::A;';;';~-:-<t:';':6~:.:*:~:~8-:~'?~:~i:;.;j;(~.:r.:::io;o=,M:.::l.ti~:j~':;';:::~t:~(~:.A::;::~8i:.t~b~<~:

May

Jun

Jul

Aug

4343

5387

3970

2496

92

150

150

107

5369 2992 17082

7680 3885 17005

5176 3634 11839

2741 2000 9255

1517

1942

1672

1393

1500

3250

2650

1350

5080

3900

11500

4520

Sep

Oct

Nov

Dec

1223

805

557

548

80

o
o
o

1035

543

373

368

1871 3964

654 4253

477 2837

365 1968

52

851

509

376

303

450

o
o
o

4280

860

860

11980



QUESTION NO. 6

Aye r ng~_~.r.r.Y...::.Q.YJU.....1l.!..Q.QJL_tDl-".Y1U!.ILJLLili~J_a..L_1.hf,l__e.DLo.1....JlJHUHW
lJt~ll.o.L... ' 92 & '2.1.1.._1.

Igat~, ' "dJJi;i-:<
--

:Y6'fti" "'otaf RlCle ' MI I NOI)~iniJJ8ate inlilcr
-rt,~det Slhlii.J, MIiJbr :Auti, ;SmnJ I, :MIiJor: AUto, , :

1992 213 I 433 1949 2148 7801 1177 0 10000

1991 600 323 361 862 1962 452 0 3000
Nt 112 15 37 13 10 23 2 1

N = Number of respondents.

QUESTION NO. 7

. ' ,

,.:~.i i:!ga t~.:> > :. .. M! I iElt. .;.; . .:.;"

b~erfi IJ
. ','

Auto' .. Srnali '::: ;';'. :::Majdr
Avg. Loss 161,045.28 184,675.12 424,343.59 49,814.12
Nt 99 36 11 9

Paddy RIce<;Nbri:~ii1d hiide mil fer
'{'rader '.. 'i'rader::<s~~:I'i/i) M~Joi< >,(:Auto

Avg. Loss 76,500 9,235.43 38,939.26 24,102.5 476,000

Nt 3 14 23 2
N = Number of respondents who reported loss/pron t.

AMAN SEASON '92-93

QUESTION NO. 1

Average prices of paddy & rice in the procurement zone (Thakurgaon,
Dinajpur, Bogra, Naogaon Natore, Rangp r, Mymensingh and Dhaka)

December 239

991: '" '

379 165 267

January 245 387
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QUBST ION NO. 2

~g_Q.-lI:U:fJ.Q.Y..lU....l.lL..1.Ql'.n1JL.9_f ..m.uJ.~Y_bLWJ;.~2.J.JLqg.-k.~..LLQll.r.nlJ_~_~y.
~a t egQ[Y_._Q.L.tLtmL_L

o\i~;':' .' P~(id~':
rhlt:' ~tta~er

Mll Jg~ic mH hr...,,:' '. '<N8it+mJU8~tQ:DiU l.ci'.

Sina11 M~J&r< :j{Jhf/i' :siiitih): .Mi1j~~~::·::Auttl>

8771 10559 122222485 1300 22728

3999 2418 7508 1617 2025 15620

7430 2902

3864 1363

Dec'91
-I-";-:";';":_.~="'::';=----1"":::":-:'-=--~~::"'::--1-":":::"='::-=--~~~-+""::'="::''':'--1-''::'':::'':''''::..::.-.j

Dec'92

** Average turnover for Rice traders for the months of dec'91 and
dec'92 are 4089 and 3733 mounds respectively.

QUESTION NO. 3

Opinion ..!..M.mJ...nLLi!!!lUJ_'22..:"L..P-fm.!!!.Q.t ion compared to previous years

Freq Percent

Same as last year
Higher than last year
Less than last year

22
79

2

21.4
76.7
1.8

QUESTION NO. 4

Market ~ly of Aman Crop as compared to previous season

Freq. Percent

Same as last year
More than last year
Less t hun I us t year

21
20
62

20.4
19.4
60.2

QUESTION NO. 5

Expected area of plantation for the next boro crop _

Freq. Percent

Same as this year
More
Less

14
1

87

13.7
1.0
85.3
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QUESTION NO. 6

$J.l1ln&!LLcQ.IlI...J2.9.J:9.__ct..Y..UJ Y!LU.QJLJ_Q_.Q.11JJ~.L..Q.r.QJl~-lQl·QJLd.L'l.Qj'JU.Jl.kp ..u.pnJ_.. ;.
Prcq. Percent

Ves
No

QUESTION NO. 7

.1..hfLYJ\.lu~-.Q..L_l!!illLr~.ltLt

Same AS last year
Less t han Ias t year

75
20

Preq.

17
34

S5

78.9
21. 1

Percent

33.3
66.7





Annex B. Figures

B.l. Rico Price In IJlnajplIl'
B.2. Paddy Price In Ulnnplir
B.:!. Rice Price In Mymerll'lingh
D.4. Paddy Price in Mymensingh
fi.5. Rice Price in Naguon
D.6. Paddy Price in Nagaon
D.7. Rice Price in Natore
n.8. Paddy Price in Natore
B.9. Rice Price in Rangpur
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Figure 81
DlnaJpur Rice Prices

R. Boro Season 1990-1991
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Figure 82
DlnaJpur Paddy Prices
s. Boro Sesson 1990-1 991
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Figure 83
Mymenslngh Rice Price

a. Bora Season 1990..1991
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Figure 84
Mymenslngh Paddy Prices
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Figure 86
Naogaon Rice Prlcee
a. Boro Season 1990..1991
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Figure 86
Naogaon Paddy Prices
8. Boro 8e880n 1990·1991
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Figure 87
Natore Rice Prices
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Figure B8
Natore Paddy Prices
a. Boro Season 1990-1991
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Figure B9
Rangpur Rice Prices
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Figure 810
Rangpur Paddy Prices
a. Boro Season 1990-1991
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Figure 811
Thakurgaon Rice Prices
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Figure 812
Thakurgaon Paddy Prices

a. Boro Season 1890-1891
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'rUle II-Paddy Pricea (ttJQtIl. 1990 1101'0 Swot

!lOath tuk nbsk, Som Ofna ipar ~menllnlb ~aonon Halore qmpur ihllamon

Apr lit
2nd
lrd
4th l62

Nay lIt 562 111 540
2nd 496 l52 m l02 l41
lrd m ll6 514 m 495 l03
4tb 483 lO8 l56 l25 115 483 l42
ltb lO9 549 135 l20 m m 548

Jun 1st l29 490 540 495 III m 476
2nd 149 442 547 510 lO9 lOl 415
lrd 563 49l 549 510 l49 l03 m
4th l69 m l50 520 m ll2 m

Jul 1st 576 lOS l80 l50 582 560 m
2nd l69 l76 193 540 59l 566 m
lrd l76 m 193 l68 600 562 l68
4th 576 m l87 570 611 197 190

Aug 1st 196 583 618 588 629 l83 190
2nd 196 l83 618 596 629 583 590
3rd 609 583 631 m 617 622 590
4th 609 569 793 569 617 622 595
5th 583 576 593 569 629 597 595

Sep 1st 596 576 569 626 583 595
2nd 596 576 569 65S 587 595
3rd 596 575 569 682 587 m
4th 609 576 570 682 593 590

Oct 1st 623 576 570 710 607 595
2nd 650 589 640 696 609 6~5

lrd 690 629 635 731 656
4th 656 683 651
5th 650 710 646

Nov 1st 663 710
2nd
3rd
4th

Source: Directorate oj Agricultural Narketing, GoverltJlent of Bangladesb.
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TIIII. 11-PIMJ "Prices ITt/OUI, 1991 Boro SWUI

Hogth Vuk Dhaka lom plnalpur ~meOilngh ~aOKlog HAton Rlngpur jbakumon

Ape lit
2nd
led
lib 587

Hay lit l69 l81 582
2nd 569 Jl9 549 510 m
3rd S28 149 562 . l50 562 569
4th 542 lOO 549 m 582 m 562
ltb m 536 562 560 589 509 S47

Iun 1st 549 S49 m 590 602 S16 S60
2nd 623 l76 593 623 590 HI S74
3ed 623 603 643 663 629 565 S74
lIh 623 603 656 606 629 S7I m

lui 1st 637 610 731 S48 68Z m m
2nd 650 513 798 6S3 696 612 m
Jrd 663 616 718 677 682 610 HS
4tb 662 643 699 677 68Z m m
Sth 682 656 693 67S 669 m 600

Aug 1st 649 630 693 676 680 6S3 665
2nd 6S4 610 643 677 681 661 665
3rd 649 643 618 677 674 661 67S
4th m 676 624 677 68S 661 67S

Sep 1st 660 696 637 67S 696 670 702
2nd 672 683 672 680 696 676 690
3rd 690 690 689 690 736 690 700
4th 700 690 706 730 787 1ST 700

Oct 1st 703 690 687 m 769 7S6 7GG
2nd 703 683 7lZ m 763 743 716
3rd 703 683 7Z4 708 766 737 690
4th 703 703 737 69! 769 683 690
SIb 676 656 7lZ 736 690 676

Hov 1st 613 687
2nd 649 587
3rd
4th

Source: Directorate of .~gricultural ~arieting, GoverJlrjent of Bangladesh.



r..l. 8HIMJ Prim (lIIQ1tI, 1m Baro SWoa

Month lelt Dbat, Bam plna/pur My,,"slggb !~IQRlon Hatore ~angDUr Ibatgmon

Apr I,t
lad
lrd
4tb m m
ltb l81 ~05 ~1I

~a, lsI ,00 19l l88 609 m
lad ~oo l81 59l 348 m
3rd 610 l81 m 348 m
m 600 629 m G03 602 546 lOO

Jao lIt 610 634 606 626 622 m 160
2nd m 603 643 670 642 S98 m
lrd 610 624 643 670 656 636 600
4tb 660 637 m 670 689 609 600

Jul 1st 665 660 690 657 656 637 585
2ad 650 683 706 668 669 616 610
lrd 630 630 662 684 m 636 610
m 610 657 662 667 669 636 610
ltb 615 630 668 677 662 620 610

Aug lat 650 623 668 667 665 627 690
2nd 6~0 637 668 67S 662 623 625
3rd 660 621 662 665 662 601 638
4th 630 629 637 630 m 636 638

Sep 1st 608 670 637 m 607 640 608
2ad 650 629 649 61S 665 596 585
3rd 630 629 662 6ZS 67Z 603 585
4th 610 62S 627 61S 681 589 581
5th 588 603 637 59S 681 580 585

Oct 1st 565 60S 637 m 681 562 600
2nd 490 610 581 609 6U 5S6 600
3rd 470 549 581 536 636 S43 580
4tb 490 549 592 m 596 488 m

Hov 1st 490 555 m 636 546 549 520
2nd 490 SU 587 536 569 556 410
3rd 490 587 518 600
4tb

Source: Directorate of Agricultural Marketing, GovenIlleut of Bangladesh.



fUle BHfce Prfca (ft/Qul, 1990 110m SWIll

Montb 'eet pb.lka 80m plna joar yflenlhxb SaOKlon 811m Rangaur TbakuUlon

Apr !sl
2ad
lrd
lib

~ay lsI 998 :037 HO
lnd 884 910 697 m 917
lrd !99 m 910 m 924 917 86'
41b 876 • 817 397 862 924 9U 878 900
lIb m 871 897 817 924 924 m 916

Iun 1.1 879 871 915 887 8HO 870 865 900
2ad 910 871 878 868 912 904 871 920
lrd 882 871 370 862 912 931 844 946
41b 924 871 885 856 912 914 878 898

luI 1.1 900 871 890 862 923 978 912 398
2ad 964 897 951 947 934 1004 1083 940
lrd 1003 923 nI 97S 959 1037 948 940
41b 966 950 943 950 951 1010 9'0 965

Aug 1.1 1024 1005 965 1050 m IO~ ~ m 955
lad 1024 1005 965 1050 952 1044 965 965
3rd 989 1017 965 1050 984 1057 988 965
41b m 1025 924 942 9S7 1057 970 970
SIb 945 1005 918 981 951 1038 970 970

Sep 1.t 965 1004 912 957 1038 9J9 970
2ad 961 (005 938 97t 1056 939 970
3rd 987 1031 94S 983 1063 9'1 970
41b 999 10Jl 932 qu. 1060 945 975

Oct I.t 1038 1065 918 990 1076 1030 980
2ad 1095 1098 951 103a 1IS3 1101 1000
3rd 1108 1098 992 -1060 . . 1189 • ·1160' 1000
4tb 1094 1098 Ion 1071 1065
lib 1051 ItlZ 1058 1138 1085

Nov 1.1 1084 ItlZ ItlZ IU2
2ad 1152 ItlZ Ion
lrd 1071 IllZ
4tb 1013

Source: Direclorale of Agricultural Markeling, Governseat of 8aagladesb.
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TIIII. M-oIJce Price. (TtlQtU, 1"21oro Salol

sootb 'uk Dhaka Sam olna/ggc MYl!m/aRb !hgmO Wore Ramur Thakum

Apr 1st
!ad
1rd
Hb 1131 1165
ltb 1090 IW 1119 1118 11.25

Nay 1st 1090 1085 1081 1105 1057 1059
2ad 1112 1070 1030 915 1073 1004 1030
3rd 1064 1040 1000 92S 1040 1004 916 1110
4th lOll 1040 991 962 1060 1017 915 1060

Jua I.t IOH 1030 985 97S 152~ 1011 94S 1060
2ad 1017 1040 1058 97S 1051 1051 940 1065
lrd 1098 1040 1072 101S 1051 1057 988 1090
4tb 1144 1050 1099 1015 106S 1051 1006 1065

Jul 1st 1m 10SO 1052 1m 1051 1051 994 1065
2ad 1144 IOl8 1902 1081 1057 1064 994 1065
lrd 1112 1025 1280 1082 1062 1071 994 1070
4tb 1162 1010 1100 1068 1085 1125 994 1070
5tb 1102 1020 1011 102S 106S 1064 1000 1075

Aug l.t 1090 1030 109S 1050 1060 1072 982 1015
2ad 108S 1040 1080 10SO 100S 1072 994 1m
lrd 1122 1040 1074 1031 IOU 1021 98Z 1080
~th 1017 1010 1072 1218 1m lOll 988 1010

Sep 1st IOS9 1170 1002 1018 100S 982 1010 1020
2nd lOST 10lO lOll 1012 100S 1011 930 1000
lrd 1051 lOIS 1059 1018 1036" 1011 9SZ m
4th 1050 1005 980 987 1036 1012 95Z 915
5th 1076 [010 918 1012 9ST 1092 928 975

Oct 1at 1064 910 m 1012 950 lOll 9n 975
2nd 1068 943 9U 937 1006 1014- m 950
lrd 1005 910 945 912 880 1000 845 920
4tb 917 810 m 892 897 9S0 192 8S0

Nov [st 941 870 8JS 887 87Z 900 822 810
2nd 953 845 858 887 872 900 845 820
lrd 949 S50 S64 887 815 863
lib

Source : Directorate of Agricultural Marketing, Goverllleat of Bangladesh.
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Mis B7-Dhaka 1992· Pries Data CQlparison

Month Paddy Pricss (TklMdl
DAM Survey
( 11 ) (b ) (a/b)

Rice Prices (Tk/Md)
DAM Survo:,'
(c) (d) (c/d)

April
May
June
July
AUlSUst
8(Jptember
October
November
December

397
408
424·
408
395
384
354

391
392
391
367
362
347
340
274

1.02
1.04
1.08
1.11
1.09
1.11
1.04

Sources Directorate of Agricultural ~arketing, Bangladesh and Boro
Season '92 Price Survey, IFPRI, Dhaka.
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Table D8-Bogra 1992 Price Dat" CoaIpari.'lon

Month Paddy Prices (Tk/Mdl Rice Prices (Tk/Mdl t;..;.::.:

DAM Survey DAM Survey
(11) (bl (nIb) (e) (dl (c/dl

April 407
~ay ~:!~ 22:2 1. 01 396 3~6 1.0~

June 238 239 1.00 388 3':'3 1.03
July 237 .245' 0.97 384 381 1.01
August 243 233 1.04 386 366 1.06
September .130 209 1.10 390 339 1.15
October 188 191 0.98 345 301 1.14
November 183 157 1.16 319 278 1.15
December 165 276

Sources Directorate of Agricultural Marketing, Bangladesh and Boro SC~l~0n

'92 Price Survey, IFPRI, Dhaka.
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'Table B9-Dinajpur 1992 Price Data Comparison

~onth Paddy Prices (Tk/Md) Rice Prices (Tk/Md)
DAM Survey DAM Survey
(al (bl (a/bl (e) (dl (c/d)

April
~ay 13S 219 1.0" 383 383 1.00
June 233 :223 LOS 393 385 1. 02
July 243 .233 1.04 419 381 1. 10
August 234 228 1.03 403 373 1.08
September 236 191 1.23 378 321 1. 18
October 216 198 1.09 350 301 1. 16
November 20~ 153 1.34 318 269 1. 18
December 154 263

Sources Directorate of Agricultural ~arketing, Bangladesh and Boro Season
'92 Price Survey, IFPRI, Dhaka.
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Sources Directorate of Agricultural Marketing, Bangladesh and Boro Season
'92 Price Survey.
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Table Bll-Naogaon 1992 Price Data canpuiSOl"

~onth Paddy Prices (Tk/Md) Rice Prices (Tk/Md)
DAM Survey DAM Survey
(al (hI (a/bl - (el (dl (e/d)

Apri I 226 418
~ay 222 217 1.02 399 389 l. 03
June 246 231 1.06 438 393 l. 12
July :!~O 241 1.04 397 391 1.02
.".ugust 2:~6 225 1.09 300 375 0.80
September 230 208 1.10 376 355 1.06
October 209 193 1.08 348 323 1.08
November 210 175 1.20 325 285 1.14
December 180 295

..
Sources : Directorate of Agricultural Marketing, Bangladesh and Bora Season

'92 Price Survey.
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Table 812--Natore 1992 Price Data Comparison

~onth Paddy Prices (Tk/Md) Rice Prices (Tk/Md)
DAM Survey DAM Survey
(11 I (bl .(a/b) (c) (dl (e/dl

April 244 -1030
~ay 21~ ~:!2 0.97 381 331 1.00
Juno 243 241 1. 01 389 38* 1. 0L
July 247 245 1.01 401 386 1.04
August 247 229 LOS 390 379 1.03
September 248 2:!:! 1.12 3S'1 35S 1.07
October 243 198 1.23 37L 323 1.15
November 213 157 1.36 333 296 1. 12
December 17P 291

Sources : Directorate of Agricultural Marketing, Bangladesh and Boro Season
'92 Price Survey. '
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Tabla B13-Rangpur 1992 Price Dat. ComptLrisofl

Month Paddy Prices (Tk/Md) Rice Prices (Tk/Md)
DAM Survey DAM Survey
(a) (bl (a/b) (c) (dl (e/d)

April -l-S7
~~ay .212 214 0.99 377 354 1.06
June 222 .206 1.08 3G2 360 I. 01
July 235 223 LOS 371 365 1.02
August 232 200 1. 16 368 353 1.04
September 225 187 1.20 358 306 1. 17
October 201 179 1.12 327 287 1.14
November 206 161 1.28 315 297 1.06
December 156 263

Sources: Directorate of Agricultural Marketing, Bangl/ldesh and Bora Season
'92 Price Survey.
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1~".ble 814--Thukurgaon 1992 Price Data Comparison

i40nth Paddy pr icOR (Tk/Md) Rice PrlcD (Tk/Md-)--
DAM Survey DAM Survey
(a) -'.l2l (alb) lc..l.- (d) (c/d)

April
May 187 218 0.86 40~ 383 1.06
June 218 220 0.99 399 384 1.04
July 226 224 1.01 399 383 1.04
August 242 219 I. 10 401 369 1.09
September 220 215 1.02 369 326 1.13
October 220 209 1.05 345 299 1.15
November 174 166 1.05 315 268 1.18
December 154 247

Sources: Directorate of Agriculturnl Marketillg, BE\J1gludf.'flh l\lld Boro Senson
'92 Price Survey.
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ANNEX C.

RAW 5)ATA FOR TEXT FIGURES
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Table CI--Data for Text Figure no.l

Weekly Price Movements of Course Rico in Dhaka
Boro Seasons, 1990-1992

Avorage of
'90 & '91 '92

Month Week Rice Rice
(Tk/Qtl) (Tk/Qtl)

Apr 1st
2nd
3rd
4th 1031

May 1st 1047
2nd 1152
3rd 1064.5 1112
4th 973.5 1064
5th 1030 1015

Jun 1st 1043 1057
2nd 1065.5 1077
3rd 1047 1098
4th 1071.5 1144

Jul 1st 989.5 1157
2nd 1110.5 1144
3rd 1129 1112
4th 1114 1162

Aug 1st 1144 1102
2nd 1141.5 1090
3rd 1124 1085
4th 1111.5 1122
5th 1093 1077

Sep 1st 1101 1059
2nd 1110 1057
3rd 1116.5 1051
4th 1125.5 1050

-c.\~] Oct 1st 1171 1076
2nd 1225.5 1064
3rd 1232.5 1068
4th 1224 1005
5th 1190 977

Nov 1st 1192 947
2nd 1208.5 953
3rd 1167.5 949
4th 1137

Source Directorate of Agricultural Marketing, Bangladesh.
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Month

Table C2--Data Cor TOKt Figuro 00.2

Weekly Price Movemonts of Paddy in Bogra
Dora Season, 1990-1992

Avg. of
'90 & '91 '92

Week Paddy Paddy
(Tk/Qtl) (Tk/Qtl)

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

1st
2nd
3rd
4th
1st
2nd
3rd
4th
5th
1st
2nd
3rd
4th
1st
2nd
3rd
4th
1st
2nd
3rd
4th
5th
1st
2nd
3rd
4th
1st
2nd
3rd
4th
5th
1st
2nd
3rd
4th

566
533
502
513
502
539
586
593
596
606
610
620
619
639
623
632
629
618
628
634
643
655
663
677
697
680
663
638
649

600
600
610
600
610
635
650
660
665
650
630
610
615
650
660
660
630
608
650
630
610
588
565
490
470
490
490
490
490

Source Directorate of Agricultural Marketing, Bangladesh.
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Table C3--Data for Toxt Figure no.3

Yoar Dora Rico Production, Deviations
from Trend, 75/76 to 91/92

(Metric tons)

7'J/76
76/77
77/78
78/79
79/80
80/81
81/82
82/83
83/84
84/85
85/86
86/87
87/88
88/89
89/90
90/91
91/92

Production Trend Deviations

991059
33162
,)1 9265
-307632
-113529
-260426
-51323
30780
-477117
·230014
-780911
-752808
-343705
313398
801501
346604
481707

Source: Derived from BBS production data.

Table C4--Data for Text Figure No.4

Month Rainfall Pattern in Procurement Zones
1980-1992, (Millimetres).

1992 '80-'91(average)

Apr
May
Jun
Jul

30
147
198
326

94
272
325
450

Source Bangladesh Meteorological Department.
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Table e'--Data Cor Text 'igure no. 5 •
Timing of the Dora Harvest, 1991 nnd 199'2

feregnt ot HarYJlU.
Month Week no. 1991 1992

APRIL 1st 000.50 000.10
2nd 002.01 001.29
3rd 001.98 004.73
4~h 012.22 012.99

MAY 1st 011. 66 014.79
2nd 017.51 022.58
3rd 019.35 016.88
4th 018.11 015.46

JUNE 1st 008.93 006.37
2nd 004.88 002.69
3rd 002.34 001.37
4th 000.50 000.75

Source: Derived fro BBS Crop cutting questionnaires.

Table C6--Data for Text Figure no. 6

Year Aus Production, Deviations
from Trend, 75/76 to 92/93
(Metric Tons)

75/76
76/77
77/78
78/79
79/80
80/81
81/82
82/83
83/84
84/85
85/86
86/87
87/88
88/89
89/90
90/91
91/92
92/93

Production Trend Deviat ions
-24893.4
-164157
-22470.4
213215.8
-226098
256588.2
-714726
129960.6
332646.8
-58667
33019.2
382705.4
294391.6
205077.8
-116236
-227550
-328864
-385287

Source Derived from BBS production data.
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Table C7--Data ror Text rigure No. 7

Tim illioit Ii'e"A-Us"~lInrvGIJ t, 1992

Month Week

"Jun 1st
2nd
3rd
4th

Ju lis t
2nd
3rd
4th

Aug 1st
2nd
3rd
4th

Sep 1st
2nd
3rd
4th

Percent of Harvest

-- OOO:"'Q()'----~

000.00
000.00
000.22
002.00
003.74
006.36
015.72
015.65
015.76
014.87
025.68
007.81
003.37
002.03
001.41

Source: Derived from BBS crop cutting
questionnaires.

Table C8--Data Cor Text Figure No. 8

Year Draus Production in Deficit Zones, '73-'92,
Deviations from Trend (Metric Tons)

Production Trend Deviations
1973 347609.9
1974 265278.8
1975 486702.7
1976 129221.6
1977 -339665
1978 -40815.6
1979 -793967
1980 -19867.8
1981 -117049
1982 20065
1983 295254.9
1984 -581910
1985 -66253.3
1986 -372589
1987 -266176
1988 -97345.6
1989 418792.3
1990 321861.2
1991 109775.1
1992 301099

Source Derived from BBS production data.
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Table C9--Data lor Text Figura no. 9

Monti. Week 1990 1991 1992
(Tk/Md) (Tk/Md) (Tk/Md)

Apr

May

Jun

Ju1

Aug

Sep

Oct

Nov

1st
2nd
3rd
4th
1st
2nd
3rd
4th
5th
1st
2nd
3rd
4th
1st
2nd
3rd
4th
1s t
2nd
3rd
4th
~th

1st
2nd
3rd
4th
1st
2nd
3rd
4th
5th
1st
2nd
3rd
4th

209.70
185.07
177.24
180.22
189.93
197.39
204.85
209.89
212.41
214.93
212.31
214.93
214.93
222.39
222.39
227.24
227.24
217.54
222.39
222.39
222.39
227.24
232.46
242.54
257.46
244.78
242.54
247.39

212.31
212.31
197. 01
20Z.24
184.70
204.85
232.46
232.46
232.46
237.50
242.54
247.39
247.0l.
254.48
242.16
244.03
242.16
243.28
246.27
250.75
257.46
261. 19
262.31
262.31
262.31
262.31
252.24
228.73
242.16

223.88
223.88
227.61
223.88
227.61
236.94
242.54
246.21
248.13
242.54
235.01
227.61
229.48
242.54
246.21
246.27
23~.07

226.87
242.54
235.07
227.61
219.22
210.82
182.84
175.37
182.84
182.84
182.84
182.84

Source Directorate General of Foo~, Bangladesh.
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Table CIO--Data for Text Figure no. 10

Evolution of Official Paddy Procurement Prices, 1985-92
(Prices are averages of Aman and Boro seasons)
Year Price

(Tk/Md)

85/86
86/87
87/88
88/89
89/90
90/91
91/92

Source

169.00
182.52
200.00
206.:20
216.00
224.1.6
242.06

Directorate General of Food, Bangladesh.

Table CII--Data for Text Figure no.ll

Monthly Rice Procurement Nationwide
Boro Seasons of 1990-1992

Month 1990 1991 1992

Rice
(Equivalent)

(mt)

Rice
(Equivalent)

(rot)

Rice
(Equivalent)

(rot)

Apr 30000 24000 7000

May 66000 167000 171819

Jun 211000 215000 206225

Jul 153000 91000 45895

Aug 42000 61000 36498

Sep 25000 8000 269

Oct 4000 0 3875

Nov 3000 64000 1462

Source Directorate General of Food, Bangladesh.
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Table CI2--Data for Text Figure 12

Monthly Rice Procurement in Bogra District
Bora Seasons of 1990 to 92

Month 1990 1991 1992
Rice Rice Rice

(Eguivalent)(Eguiyalent)(Eguivalent)

Apr 3 7000 1414
May 23000 58000 37165
Jun 54000 47000 35990
Jul 30000 18548 5062
Aug 13000 11940 5580
Sep 10000 1089 0
Oct 2000 51 0
Nov 7 18722 0

Source Directorate General of Food, Bangladesh.

Table CI3--Data for Text Figure 00.13

Ratio of Government Rice Procurement to total Marketings
Rajshahi Division, Bora Season 1992

Month

Apr
May
Jun
Ju I
Aug
Sep
Oct

Production Est. Gcvt.
supply

Ratio
Prod.

0.004954
0.564842
0.635152
0.264831
0.026324
0.000680
o

Sources Derived from DGF's procurement data and an estimate of
marketing ratio; estimate of marketing ratio is from
Nuimuddin Chowdhury, "Rice Markets in Bangladesh: A
Study in Structure, Conduct and Performance," IFPRI,
Dhaka, October 1992.
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Table C14--Data for Text Figure no.14

Average Losses and Profits during the 1992 Bora Season

Number of
Enterprises

Reported Reported Average Average
Total Loss Profit Loss Profit

Auto 11 7 3 720413 1372854
Major 15 12 0 390956 0
Small 60 54 6 146924 60913
Traders 26 9 8 252588 239313

Source: Bora Season '92 Price Survey, IFPRI, Dhaka.
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ANNEX D.

MIL~GATE CONTPACTING: ITS WEAKNESSES AND IMPACT
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PUBLIC PROCUREMENT OF PADDY/RICE

MILLGATE COO'mACf : IT'S WEAKNESSES AND IMPAC!'

BACKGROUND

Internal Procurement of foodgrains has always been considered an essential
and effect ive instrument for coding mult iple govt. object ives. The stated
objectives of internal procurement vary overturn different periods.Some of the
stated objectives are (a) Maintenance of a Buffer/Security stock (b) Supply of
ration to multiple target groups (c) Prevention of smuggling in the border belt
(d) Price-support to the farmer so that a floor-price is maintained; etc.

Whatever may be the objectives of procurement, the instruments of procurement
under-went radical changes over the years. Different schemes for procurement were
adopted in internal procurement. In the past they were:

(a) Compulsory procurement under a statutory order
(b) Compulsory procurement with cordoning and border belt

assessment
(c) Voluntary procurement without cordoning and assessment
(d) Compulsory procurement under levy
(e) Voluntary procurement under a declared floor/support price

From 1975 to 1984, the major portion of internal procurement was made in the
form of paddy under a voluntary sale scheme. This paddy was later milled into
rice by contracted mills. A scheme of procurement called Millgate Purchase was
introduced in 1984-85. Owing to various economic advantages allowed to the
mi 1Iowner and a multitude of complicated procedures which created great problems
in control, this scheme resulted in colossal losses to the government in terms
of money as well as low quality of procured rice. As a result, the government has
suspended operation of the Mi11gate contract fully the Bora season of '92. Before
its suspension, this scheme was the principle instrument of internal procurement.
The expansion of this scheme is illustrated in the table below :-

Table :1

:!:~~:~j:\\:\:::::::\::m\:\\~im~i~f\~~f:::;\:\:::\;::::\\\:::\:::::::. ::\:\\:\\*i*t.\:~t::iji.i~~t~::&~ti.~i~i~::j\\\:jj\:

1986 274

1989 623

1990 1391

1991 1270

1992 1714

Source Directorate General Food, MOF
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In the last season of its operation, over 90% of all internal procurement was
achieved through the mill gate contract. Therefore, it deserves serious study as
to its efficacy towards the objectives of procurement and as a means of efficient
procurement itself.

2. BRIEF DESCRIPrION

This system of procurement is a package deal to obtain all the goods and
services required in obtaining rice at a fixed price. These goods and services
are paid for by a composite contract, a key feature of which is advance payment
to the contractor, Le. the contract miller. The services are : (a) paddy
procurement, (b) milling this paddy into rice, and (c) transport to the nearest
government store. The contract format for Millgate procurement is essentially the
same as the contract for milling of government paddy with some additional
clauses. In both cases, the mi ller has to put securi ty at 60% value of the
quantity of paddy calculated at 15 days milling capacity of his mill. The
securi ty must be in the form of cash, bank guarantee or other acceptable
negotiable instrument.

With the contract and submission of the security, the miller is now required
to procure paddy at his store. The DGF officials, after being satisfied as to
the (a) quantity (b) quality of the procured paddy, issue a WQSC (Weight,
Quantity and Stock Certificate) to the contract miller. This certificate is, in
effect, a payment order redeemable at a designated commercial bank against cash.
The quantity to be paid for is the 15 days milling capacity of the contractors.
This capacity is also determined by the DGF officials prior to signing of the
contract. The miller is now contract bound to mill this paddy (now government
stock) within 15 days. He, then, again procures paddy for milling and delivery
to the government store. The cycle continues until the contractor is no longer
capable of supplying paddy/rice at the procurement price or the government stores
are filled up, or the procurement period is over. Barring these natural stops,
there is no limit as to the quantity a miller may supply in an open ended
procurement program.

The mechanism of millgate contract, thus, hinges on the following criteria :­
(a) Processing capacity of the mill, parboiling, drying and milling - as

determined by the DGF officials
(b) Putting up of financial security partially covering the value of the

stock
(c) In time delivery of government specified rice
(d) Availability of storage space.

However, this system of procurement has major built in weaknesses and offers
scope for many possible abuses.

3. MAJOR WEAKNESSES OF MILL GATE PURCHASE SCHEME

(a) Milling capacity : As described earlier, these is no scientific way to
determine milling, specifically drying capacity of a traditional (Husking and
Major) mill. Indian studies reveal a sun-drying yard's physical paddy holding
capacity of 60 Ml' per one acre of yards at 2.50 cm thickness. But this does not
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indicate drying capacity which is totally dependent upon weather and the skill
of the operators. The standard rule of thumb holds of drying capacity decreases
by 50% during Boro, as compared to Aman Season. There is no basis or procedure
in DGP to (a) Determine drying/milling capacity (b) Reduction of capacity by
season (c) Essential minimum equipment list of a mill including boiler
certificate, mandatory under Bangladesh law.

There is a tendency everywhere to over - state mill ing capaci ty in the
contract to allow (i) sub contracting (ii) purchase rice from market and supply
to DOP to seek the milling commission and other rents.

(b) Supply Time: While the contract stipulates maximum time, it is silent on the
minimum time. A miller may supply the rice any time within his contractual 15
days and is entitled to another payment of his contracted quantity by WQSC which,
in effect, is cash payment from a designated bank. It is not unusual for mills
in N.W. region to have several payments within this 15 days. This 1s
theoretically impossible as the stipulated milling capacity can not be exceeded.

(c) Accounting Difficulties : After issuing of the WQSC, the paddy thus bought
is entered in DOP stock books as paddy which is not there. It is at the same
time issued to the mill to be converted to rice. It is basically bad accounting
principle to enter into books an item which is not in hand. If such a thing is
to be done, the stock to be entered in books should be rice, the commodity which
eventually will enter DGF stores. This seemingly simple problem has far reaching
consequences in stock taking and audi t. As a matter of fact, addi t ionally owing
to differential ratios, no one knows what should be the exact quantity of rice
stock procured and question of audit is irrelevant in such a situation.

(d) Advance Payment: The system works basically on advance payment. There is
no way to determine the ownership of the of paddy at the miller's store. It is
quite possible to (a) keep stocks belonging to other traders (b) same stock being
shown time and again (c) on payment, procure rice from market to be supplied to
DGF. That this kind of operation is taking place is evident from the fact that
rice is supplied before elapse time (15 days) in a large number of cases, which
is not possible, if Govt. paddy is milled.

(e) QualitY/Quantity Check: DGP, theoretically, buys only PAQ paddy. Unless the
paddy is of good quality, resultant rice cannot be of acceptable quality. There
is little or no check on quality of paddy in millgate purchase. Naturally so,
because, covertly, here the emphasis is on supply of rice and not paddy. As to
the quantity, it is physically impossible to weigh the entire allotment ~.

quantities in a mill. There are over 1700 contract mils of DGP, mostly in the £'..
N.W. region. In a single district there are hundreds of husking mills to be
regularly checked for quality and quantity of stock and state of operation which
the contract stipulates. It is quite impractical to do so under actual
circumstances. Supervision and control also deteriorate in this situation.

4. REALITIES OP TIlE SITUATION

(a) That all is not well is evident from many sources. The poor quality of
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procured rice has been witnessed by independent experts (World Bank, '91 report).
The rapid stock deterioration is another indication of high moisture and poor
quality stock. Nagging and adverse press reports are another indications of
various abuses in the system. Large quantities of outstanding paddy from various
mills also indicate severe difficulties of management. At the end of the
IRRI/Boro 1990-91 the situation was thus:

Table : 12 Weekly National Milling status Report (NMR) Period covered :
14-11-91 to 20-11-91

il~~~i!'i:i"'llil!:!fii! illl~~~iii !iiil~I'li'.·lii~l~illil ii!iii~~{i~~lill'I·."I!ii~~~~~~ililli
Rajshahi 16684 447 11123 10676

Khulna 0 0 0 0

Dhaka 697 302 465 163

Chi t tagong 300 294 200 +94

Total CUrrent 17681 1043 11788 10745
week
cumulative

as from 15­
11-91

o o o o

Source: FAO Reorganization Project, MOF, GOB.

(b) These computer print outs of MIS indicate a short fall of 10,745 MT of
rice, valued at least Tk. 107.45 million, a staggering figure indeed. It is to
be noted that by 15th October there should be no outstanding Paddy at the mills
and by 15th November another procurement season starts. There appears to be
serious lapses in the management of the Mi lIgate Purchase way of procurement,
with quantities of missing stock and consequent loss to the Govt.

5. ITS UlPACf UPOO' PRICE SUPPOIn'

From all indications, the impact of this scheme in the defense of a floor price
had been minimal. Various field studies (IFPRI, 1990, WB, 1991) indicate that
the going market rate of paddy was below the procurement price. This is not
surprising for :-

(a) The price that the miller pays for paddy must be necessarily below
procurement prices as it involves a monetary transaction. There cannot be a free
lunch in real life situation where no at-par transaction takes place. This is
an inherent weakness of the system.
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(b) The necessary transaction cost of the miller for payment by WQSC is
recouped in margin between market price and procurement price.

(c) Th~ miller is under no compulsion to pay the procurement price but he
must make a profit out of this purchase and sale. For him, it should make no
difference whether the buyer is Govt. of another trader.

(d) It is estimated that a difference of at least 5% is about minimum margin
between floor price and market price for millgate to take place. The more the
merrier in actual circumstances.

(e) If the margin cannot be made up in price, it will be attempted to be made
up in quality and high moisture.

In fact, since the contract mills only act as DGF procurement agents under
this scheme, there must be an agency commission for the services rendered. This
"rent seeking" is thus a commission covertly built in the system. Unless the
farmer directly receives money from the Govt, for his produce. Sxh~t
ways just cannot ensure price support. All empirical evidence indicates what was
always obvious to persons having experience of market operations in Bangladesh,
that Millgate Purchase is definitelY not a sound instrument for price support.

6. A REAL-LIFE CASE HISTORY

"A Shrewd Way of Beating the System"

During our survey, the owner of a rice mill in Bogra District revealed an
ingenious method of abusing the Palli Rationing program through the government
rice procurement system. Bagra is one of the largest rice procurement areas in
the country. The rice-miller, an apparently wealthy and educated man, confessed
that he was involved in the deal, and described the method as follows:

(a) In the procurement program, the goverl~ent buys rice through a system
known as the millgate purchase contract. The contract rice-miller purchases
paddy, and after milling the paddy, supplies rice to the government at a fixed
price that includes the milling charge (Tk. 10,544 per metric ton during the
survey). The Officer-in-Charge of the LSD and the Upazila Food Controller sign
and issue a Weight Quality Stock Certificate (WQSC) to the contract miller to
supply rice. The miller produces the (WQSC) to a designated bank and receives
cash payment for the supplied rice.

(b) In this rent-seeking process, however, a portion of the mill gate
purchased rice is not supplied by the miller. Instead, this quantity is shown
in the allotment of rice in the PR program. A Delivery order is issued by the
food officials to the PR dealer for his full allotment of rice. The PR dealer
pays the subsidized price for the full allotment, but receives a less quantity
of rice. Later, the PR dealer gets back the money he paid for the quantity he
did not receive.
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(c) In this process, the government pays a price of Tk. 10,544 per metric ton
for a quantity of rice that is not received. In the official record the same
quantity is shown as delivered to the PR program at a subsidized price of Tk.
7,340 per metric ton. The difference between the mi l1gate purchase price and the
PR issue price (i.e. Tk. 3,204 per ton) is shared by the parties involved in the
deal.

An example will give an idea about the magnitude of profit that can be made
through this process : The monthly officially recorded PR rice offtake from a
typical LSD in Bagra is about 98 metric tons of rice. If one-half of this
quantity disappears in the process described above, then about Tk. 157,000 can
be earned in a month in one LSD during procurement seasons.

(d) The government also pays for other bills arising from this fictitious
transaction. These bills are:

(i) Carrying charge of rice from the mi 11 to the LSD (about Tk. 3 per ton
per kilometer) paid to the carrying contractor (for the rice that was not
carried) ;

(ii) Handling charges at the LSD (about Tk. 2 per bag of rice) paid to
the handling contractor (1) to received the millgate purchased rice, and (2) to
deliver the PR rice (for the rice that was not handled);

(iii) Payment for shortages allowed for storage loss (for the rice that
was not stored).

These bills, arising form the false transaction, must be charged to the
government to keep the accounting in order.

Source: Quoted from "Operational Performance of the Pall i (Rural) Rat ioning
Program in Bangladesh" : IFPRI Report. April, 1992.
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ANNEX E.

AGRO-CLIMATOLOGY OF BANGLADESH,
WITH SPECIAL REFERENCE TO THE SOUTHWEST MONSOON:

EFFECTS OF CLIMATE UPON BORa SEASON HARVEST
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AGRO-CLIMA1ULOJY OF BAOOLADESH WIlli
SPECIAL REFERENCE TO TIm SWI1I-WFSl'~~:

EPfECI' OF CLIMATE t.roN OORO POST-HARVEST

1. GENERAL GEOGRAPHICAL DESCRIPTION

Bangladesh is a predo;,!inantly deltaic region of 143,998 sq krn. It is densely
populated with 110 m people giving it a population density of 760 people per sq
krn. It has 68,018 villages where the main economic activity is ,either
agriculture or agro-based. The cultivable farmland is about 23 million llcres.
More than 85% of Bangladesh is flat alluvial plain drained by the Gangeu, the
Meghna, and the Brahmaputra and their countless tributories and distributories.
The only hilly areas are the Chittagong Hill Tracts in the S.E., the hills of
Sylhet in the N.E., the Southern slopes of the Garo Hi lIs in the Southern part
of Mymensingh and a short stretch of small hills, the Lalmai hills in the eastern
borders of the Comilla district. The Hill tracts are mostly forested with the
continuation of the Burman tropical forests. There are mangrove coastal forests
in the S.E regions of Khulna, the famous Sundarbans-the last refuge of the Bengal
tigers. There are remnants of swampy mangrove forests in the coastal regions of
Chittagong stretching up to Teknaf, the southern most tip of Bangladesh.

Bangladesh lies between 20°45' Nand 26°36' N latitudes and 88°03' E and 92°45'
E longi tude. She borders wi th India on the East, North and West and by Burma on
the SW, the Bay of Bengal and the Indian Ocean lies on the South. The foothills
of the mighty Himalayas are not far away from the NW parts of the country.
Nonetheless, Bangladesh has a very gentle slope of less than 6 em per Km. No part
of the flat land is higher than 30.48m above MSL. The highest peak in the
country is 1053m at the S.E. hill ranges of chittagong.

Bangladesh has historicallY suffered the severest form of tropical revolving
storms, the dreaded cyclone which has hit her coastal areas at regular intervals.
The esturial regions being shaped like a iunnel, these storms usually generate
great storm surges, and if accompanied by a high tide, the calamitous tidal bore
known in BangIa as "GORKI". The greatest of them all, the gorki of 1876 raised
a tidal surge of 12m and killed 400,000 people. The Barisal cyclone of 1737
killed an estimated 250,000 people and so devastated the region that it took 150
years for the population to reach the original number.

2. CLIMATIC SEASON

Bangladesh climate has four major seasons, namely :

a) Winter - (December to February) : Mild and mainly dry.

b) Hot - (March to May) : Nor'westers (Violent thunderstorms usually
bursting from the North West direction), occasional tornadoes and one-fifth of
total annual rainfall. Maximum temperature occurs in April.
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c) South West Monsoon - (June to September) : Warm, rainy and humid
climate with spells of torrential rains and clean breaks in weather.

d) Post. Monsoon: (October and November) : Wdrm and dry.

3. CLIMATIC CONDITIONS

Bangladesh is said to have 11 typical tropical monsoon cl imate, wi th an excess
of humidity. This is at best a broad generalization. The climate of Bangladesh
is characterized by moderately high temperatures for about eight months of the
year. Humidity is high with heavy precipitation in summer. Extremes of heat and
cold are not experienced anywhere in Bangladesh. The climate may thus be
generalized accurately as moderately warm, equable and humid.

But, it is the weather variation within the general uniformity which are of
vital significance in crop production, processing and storage. Agricultural
activities which are basic to the economic structure in these areas should be
seen, above all, in the context of climatic setting. Next to physiology,
drainage and soils, rainfalls decide the cropping patterns as well as yields.

4. TIlE soom WEST MONSOON

The word monsoon is derived from the Arabic "mausim" which means season. The
sea-faring Arabs knew the seasonal reversal of the winds to sail their ships to
the SW through the Arabian sea to the Indonesian islands and on to China in
summer and return by the reverse wind, in winter; always with a following wind
in both directions. T he Aryans who settled throughout north India from 4000 to
1000 Be knew of this S.W winds of summer which brought rain in regular interval
and fashioned their life from it. What were the Nile floods in ancient Egypt,
the SW monsoon is to the Northern India, a life sustainer from the pre-history
to the present day.

5. MJNSOONS IN BANGLADESH

For Bangladesh monsoon means SWwinds across the Bay of Bengal which brings
abundant rains from June to early October. It is now known that the onset,
severity and amplitude of the monsoon are produced by a wide and apparently
unrelated set of circumstances. They involve oceanic temperatures, pressure,
humidity and radiation over wide continental areas, orography, rotational
variat ion of earth and many others. Recent ly, the Indian Meteorological
Department is using three Cray-3 super computers to predict the monsoon, such are
the vastness of data and consequent variables!

The monsoon extends northeastwards from the Bay, sometimes quietly and
gradually, but more often in association with depressions. After entering the
delta, the monsoon rushes north and its advance is marked by disturbed weather,
strong winds and rain squalls. The Chittagong area, the Noakhali coast, and the
Khasia hills of North Sylhet receive the heaviest rains from these pre-monsoon
instabilities.
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For most of the area, July is the wettest month, with slightly lower figures
for June and August. Often there is a break in August and other mirlor beaks are
marked by intervals of fine weather and passing clouds. Monsoon months up to
October are marked by humidity averaging well over 80%. There are sometimes
severe storms at the end of October. Heavy rainfalls at the post monsoon are not
unusual climatically. Thus in October, 1946, rain was registed as below:

Putuakhali 21.8 inches

5th to 6th

5th to 6th

6th to 7th

19th to 20th

Natore

Rangpur

Saidpur

17.0 inches

12.7 inches

12.7 inches

Obviously, the frequency of such rainstorms are more in the coastal areas
than inland as they originate in the Bay and dissipate as they travel inland.

6. RAINFALL

High rainfalls are characterstic of Bangladesh climate, the average being an
annual total of 60 inches. only about one third of the country receives less
than 70 inches which cover southern parts of North Bengal, Kushtia, Jessore and
parts of Faridpur. Districts of Khulna, Barisal, Noakhali, Comilla, Chittagong
and its hills, Sylhet, Mymensingh, Rangpur and Northern Dinajpur receive
precipitation from 80 to 100 inches. The SW extremity of Cox's Bazar area get
more than 140 inches and the NE Sylhet receive from 150 to 200 inches of rain.

This precipitation, however, is concentrated during the main monsoon period
of June to September. The winter rainfalls are negligible allover the country.
The Nor'westers (pre-monsoon) varies from 8 to 12 inches in North Bengal, 30 to
40 inches in Sylhet and 10 to 12 inches elsewhere. It is of vital significance
to the agricultural economy as with it are linked the fortunes of two major
crops, Jute and Aus Paddy. Aus is sown in March-April and' harvested in June
before the lands are flooded by rain or overflowing rivers.

7. RAINFALL AND CLIMATIC DIVISION

The rainfall and climatic division of the area are shown in map no. 1 Eminent
meteorologists and geographers have suggested the following general climatic
division of Bangladesh (Map no. 4) :

a) continental - South Dinajpur, Rajshahi, West Bogra, West Pabna,
Kushtia, Jessore and North-W6st Faridpur. (Total rainfall, 50-65 inches.
Nor'wester rainfall 10-18 inches)

b) Cont inental Modified - Rangpur and Northern Dinajpur (Total rainfall,
65-70 inches. Nor'wester rainfall, 10-18 inches)
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c) MQderate. warm-rainy - Mymensingh, Dhaka, raridpur, NQrthern Khulna,
SQuth Western JessQre, East Pabna, BQgra and CQmilla. ( TQtal rainfall 90-100,
Nor'weater rainfall 20-30 inches)

d) Cool Bainy - North Eastern Mymensingh and Sylhet, Elxcept the SQuthern
parts ( Total rainfall 100-200 inches. NQr'werter rainfall 20-40 inches) winters
are dry and CQQl with mQderately warm summer.

e) Maritime - SQuth Khulna, Badsal, NQakhali and ChittagQng CQastal
areas. (TQtal rainfall 70-120 inches Qr more. NQr'wester rainfall, 12-20 inches)
winters are wild and summers moderately warm.

8. RAINFALL AND CROPS

In general terms, the majQr parts of Bangladesh nQrmally have an excess Qf
rainfall rather than deficiency. TherefQre, the amQunt and distributiQn Qf
rainfall is of much mQre importance than the temperature of t.he air. But failure
Qf rain at its due time Qr tQQ much or tQQ little Qf i~ at certain times,
seriously affect crop prQductiQn. CrQP damage, even failure, may result if the
rainfall for a given periQd is nQrmal in quantity, but unt!mely in its incidence,
while precipitatiQn belQw the average, but well distributed in time, will Qften
ensure a gQod harvest. Excessive rainfall concentrated within a few days may not
only fail to mature a crop, but may damage it cQnsiderably. This is a frequent
experience with regard to jute and aus paddy. LikelihQod of prolonged breaks
between pulses of rain, characteristic of many monSOQn, is Qf far reaching
significance for rainfed crops.

Seasonal rainfall is an important factor in crop productiQn. The small
winter rains of NQrth Bengal enable the farmers to cultivate rabi cereals, such
as wheat, barley and minor millets, as well as vegetables and oil seeds. The
timely rain frQm the Nor'wester is indispensable to plQughing of land fQr aus and
jute. It is also the life blood Qf the major rainfed crQp, Aman paddy, the winter
rice. AbnQrmally heavy rainfall during April and May from the Nor'wester drQwns
and damages young jute and Aus plants. A break in August weather is required for
Aus harvesting. AnQrmal mQnSOQn is essential fQr the successful cultivation of
jute and aman. Thus it can be seen that the South-west Inonsoon with its many
vagaries playa vital and significant role in the production of major crQps of
Bangladesh.

A recent authQritative study (Talukdar - Royal Veterinary and Agricultural
University, Copenhagen 1992) did an exhaustive numerical analysis on the agro
parameters of Bangladesh with particular emphasis on the evotranspirational
models and methQds. A major cQnclusiQn was •••••• "It is clear from these
resul ts that irrigat ion was necessary in Bangladesh in winter and part ly in
summer and autumn fQr successful crQp production when precipitation is not
sufficient ••••••• On the Qther hand, during mQnsoon, precipitation was SQ high
that floods Qccured "",,"

The relationships between rain and crops are best understood by the farmers
of Bangladesh frQm the proverbs attributed to the legendary seer "KhQna" said to
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live during the rule of the independent Palas (4th to 6th century AD) of Bengal
thus :

- If it rains in Aghan (Nov-Dec) the King goes a begging.
- If it rains in Pous (Dec-Jan) husks turn into Cowries
(currency) •
- IF it rains in end Magh (Jan) praised be the King, blessed are his domains.
- If it rains in Phagun (Feb-Mar) crops double in yield.
- IF it floods in Bhadra (Aug-Sept) slculls crawl the fields. (certain famine)

9. CLIMATE, IRRIGATION AND POST HARVEST: TIlE RESENT SCENARIO

(a) m..iIDate and Irrig{!1iQn: Recent agro-climatological analysis (Talukdar ­
Royal Agricultural University, Copenhagen - '92) confirmed what the farmers of
Bangladesh knew intuitively from antiquity. That for crops to grow profitably
in the dry season, from Nov. to March, irrigation is necessary is not a recent
finding. What is recent, isa cost-effective and efficient method of irrigat ing
the land for a 2nd and or third crop.

In 1959-60 about 7% of cultivated land was irrigated by using traditional
irrigational methods, mostly in Sylhet, Mymensingh and Rajshahi districts to grow
local Bora paddy. Irrigation technologies developed from lifting surface water
by LLP to deep tubewell to exploit the ground water. The share of surface water
irrigation declined from 84% in 1977-78 to only 42% in 1989-90. Heavy rainfall
and the favourable geological structure resul t in exce llent aquifers for
groundwater exploitation. The water table is within 12 to 6 meters of the
surface over most of the country. As 4 result, shallow tubewells (STW) are very
popular now, resulting in STW share of 69% of area of irrigated land. Hand
tubewells (HTW) and treadlepum account for another 3% share to exploit
economically the high water tables.

Bangladesh's irrigational potentials are enormous. Out of 9.03 million
hectares of cultivated land are, 7.5 million hectares are suitable for irrigation
out of which, by 1991, only about 2.6 million are irrigated by a possible
expansion potential of 300%. However since 1987, 1iberalization of minor
irrigation equipment led to rapid increase in sale and use of STWs and LLPs. From
1988-89, lifting tariff barriers for small diesel engines added further fillip
to the expansion of irrigation by LLPs and STWs.

Recent studies indicate that STWs which drain the high water table also help
in quick refill of the aquifers from rain and floods. Should the water table go
below the STW capabilities, DTWs may then be utilized. So long as the monsoon·
is regular, there is little reason to fear depletion of underground aquifers.
Unlike the North African or Arabian peninSUlar aquifers, Bangladesh is blessed
with a literal non-depleting, renewable water reservoir fed and replenished by
the SW monsoon. All energies can thus be put to good use to develop the great
potentialities (Fig-I) for expansion of irrigation, especially in the North-west
and South-west regions of Bangladesh.
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PIg - 1 Irrl~lflted Area In BflnQllldesll bV RegIons
and by SoIree or Irr IQlIt Ion In '1990
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Source : W.H.M. Jaim - 1993

The monsoon, the life giver to India, is the source of such inexhaustible
resource, which is next only to the adequate solar radiat ion, allowing the plants
to thrive even in the coldest months.

(b) Climate and Post Harvest : With the expansion of irrigation came the
HYVs, chemical fertilizes and modern plant protection methods. These advances
were most noticeable in the phenomenal advances in the Bol'O season where
irrigation was most needed. It also reduced climatic risks for the rice-grower
who for mi llennia was dependent on the South-west monsoon for a good harvest (see
para-B). This assurance along with the evident comparative advantages of rice
growing helped expand both the Boro acreage and yields to new heights. But with
enhanced Boro production came new climatic difficulties, never felt before.
These are the difficulties of post harvest treatment of the rice crops.

Traditional and classical literature of both agriculture and rice-processing
technologies are almost totally silent on the problems of post-harvest in the
rainy season, probably because of the recent nature of the development. Bol'O is
harvested in the pre-monsoon (end April) period to the peak of monsoon (June-
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July). What was a minor problem with a tiny traditional Bora varieties and Aus
paddy became a phenomenon of immense magnitude. The major problems are
highlighted below :

(a) Varietal Characteristics : All the modern varieties of HYV types
cultivated now are crosses between the original IRRI varieties which, in turn,
were crosses of Japonica and Indica variet'ies. While their nitrogen response and
other characteristics were most desirable! they have inherently low dormancy.
Their high yields are only matched by very poor photo-period sensitivity which
have great negative significance in Bora season harvests of Bangladesh. Their
propensity to sprout and cons~quent proneness to spoilage in high moisture, high
temperature atmosphere is a major handicap in storing and processing. Bora
season paddy, especially HYVs, must immediately be dried to 14% moisture or
below, a task said easier than done. Conversely, local Aus paddy has high
resistance to moisture and humidity and keeps well even without immediate drying.
But crop drying in Bora for HYVs create great difficulties which are yet to be
solved.

(b) Paddy drying: With high humidity and temperature, paddy drying is a
difficult task in the peak of monsoon when continuous rain for days with little
breaks is a norm. In such circumstances, spoilage or deterioration of quality
is very common. The major difficulties are :-

(i) Absence of Concrete Drying Yards: Farmer level drying yards are rare in
Bangladesh. Only rice mills own such facilities which they use to dry their
own parboiled rice. Even with a paved yard drying is uncertain at best, as
it would need at least a full day's sun to dry paddy from anything up to 28
% to 14% moisture. Beside, it needs a great deal of skill by labor to dry
paddy uniformly.

(ii) Absence of Ctop Driers: The ideal solution is, of course, mechanical
crop driers. They are expensive equipment owned only by a handful of
automatic mills of Bangladesh. Farmers have no access to these driers.

(iii) Parboiled Rice Drying: Untold thousands of tons of parboiled paddy is
spoiled each year in traditional mills who depend upon drying yards to dry
their paddy. Since parboiled paddy contain moisture up to 50%, it takes both
longer time and effort to dry parboiled paddy. In case of rain, the paddy
is again soaked in tanks which increase losses due to leaching and the
quality deteriorates rapidly.

It was estimated in one study (Rahman-BUET 1989) that in a bad year, (ie
intense monsoon) up to 20% of Bora crop may be wasted, in total, in various
processes from field to edible parboiled rice. A comparatively mild pre-monsoon
with low Nor'wester rains like in the Boro season of 1992 may reduce this loss
considerably, to 5% or below. Pre-Monsoon severity, thus, may resul t in a 10-15%
quantity availability of Bora harvest.

It is intuitively estimated that at least 15% of edible rice was added to the
rice supply in the Bora of 1992 owing to a late and mild monsoon. This estimate
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translates into a million tons of additionai paddy. The effect of cHma.te in the
post-harvest phase of Bora has not been fully investigated yet, though the
importance of such a study is self evident.
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Map E. i-Bangladesh - Rainfall Mean Average
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Map E. 2 - Bangladesh - Nor' westers ( March- May)
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Map E. 3 - Bangladesh-Monsoon Rainfall(July-September)
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Ma p E. 4 - Bangladesh - Climatic 0 ivisions
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ANNEX F.

SUPPLEMENTARY METEOROLOGICAL DATA
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TIUe I •• Diatrlhtlol or Aml.e Actul laldlll II 11I1I'elm (1980-19911

SI.No. Slltlon Jan Feb Mar Apr Mar Jun Jal Aug Sep Oct Noy DecAnml
I Cbl Uigoag 5 11 6) 160 150 554 831 480 155 105 56 16 1865
2 COl" Bazar 4 16 26 III 198 907 891 614 383 195 104 10 3436
3 Satkundla 8 19 63 227 JI5 5J7 814 512 384 196 55 II 3209
4 Sandllp 4 22 48 120 303 m 847 608 m Z45 50 10 3409
5 Kulubdla 4 31 21 101 193 716 154 489 348 173 84 8 2513
6 Rangalltl 10 24 61 187 293 404 548 50 I 275 151 71 13 2501
1 Tetnaf 4 16 14 13 156 1031 977 814 426 117 95 14 3650
8 S11bet 10 35 142 414 631 733 822 594 690 251 36 23 4381
9 Srlmgal 3 55 91 161 504 361 278 344 297 305 49 22 2510

10 COlllla 5 20 59 194 320 325 m 198 257 160 19 16 2041
II Cbandpur 15 23 126 194 308 436 450 m 300 163 42 13 1497
1% Mljdee Coart 15 36 63 160 357 m 850 671 385 174 33 9 3301
13 Fenl 1% 37 78 272 461 m 756 m 369 241 50 1% 3395
14 Hetlya 10 28 53 176 256 m 632 596 m 206 50 16 2m
15 Rajababi 9 16 28 78 142 141 m 267 244 116 17 17 1S03

'"
16 Dlnajpar II II f] 70 234 294 498 377 m IZI 5 13 1997
17 Bogra 9 12 21 70 268 314 410 243 307 139 12 19 1823
18 Rangpur f] 16 28 111 190 449 545 380 465 135 7 17 2456
19 I.burd! 6 25 38 79 216 221 m 226 291 98 18 13 1538
20 Kbu laa 11 46 61 86 212 344 1Il 307 m 132 J5 10 1793
11 SbaUbira 1% 46 37 81 141 308 m 300 264 107 34 f] 1615
22 Jessore 16 28 51 94 191 ]J4 280 299 238 110 33 10 1665
13 Barilal 6 34 40 134 111 397 40 I 362 m 204 46 9 2103
24 Bhola 8 45 48 155 290 494 448 407 289 191 42 II 1418
25 Patutbali 10 32 51 136 246 502 Sl8 462 370 181 55 7 2589
26 Khepupara 6 35 42 91 176 515 m 483 381 223 49 9 2616
27 Dbaka 7 25 70 169 J28 361 314 165 m l8Z 39 11 1190
28 M11eD.iagb 4 24 J4 1%6 424 375 531 349 m 213 18 12 2485
29 Faridpur 4 33 13 144 284 325 321 279 279 160 34 18 1954
30 Hadarlpur 7 26 68 178 320 511 463 428 331 184 43 4 2516

Soruce : COlpiled Raw Data fm Bangladesb Meteorological Department.
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T••11 Z•• DfltrlhUal or Aml.1 Actlll lalar.1I II 11II1.elm (1910-19911

Sl.Ha. Station Jan feb Mar Apr Mar Jun lol Aug Sop Ocl Hoy Dec Apml
I Cbl Uagong 5 I] 68 114 261 m 866 491 m 186 61 15 2915
2 COl'. Dam 5 IS 28 141 202 919 896 621 ]88 191 105 10 3481
] Sattundll 9 I] 68 246 m m m 522 ]90 281 59 11 ]28]
4 Sand.1 p 4 19 5] 240 314 668 815 604 421 2]8 SI 9 l4Sf
5 Kutobdla 5 18 30 118 195 680 159 525 364 151 89 1 2419
6 lInguatl 11 18 13 201 301 402 566 S2S 215 lSI 11 I] 2613
1 Tetnd 5 12 15 80 149 1052 91] 82] 432 199 91 IS ]645
8 S11bet 11 ]4 140 4]8 6]8 139 8IS 611 111 256 ]9 25 4456
9 Srluogal 4 51 96 216 519 311 281 344 309 319 54 25 2661

10 COlilla 5 16 64 210 J]4 321 368 JIZ 268 ISl ]I 11 2109
II Cbandpur 16 16 138 210 m m 460 m ]14 110 4S 14 2602
12 MI jdee Coort 16 J2 68 114 361 m 818 689 ]95 (1] 36 10 ]41]

I] Penl 13 J2 84 294 481 S14 187 m 314 245 53 13 3SJ5
14 Bell,a 11 19 51 191 258 m 619 606 m 201 54 16 2800
IS Rajsbabl 10 15 3D 83 144 2S4 m 214 2S4 (2] 18 19 1558
16 Dlnajpur 11 11 14 16 241 302 494 391 340 IZS 5 14 2029
17 Dogra 10 12 22 14 218 m 420 250 291 142 I] 21 1861
18 Rangpur (] 17 30 113 294 451 510 381 m llS 1 18 2494
19 l.burdl 6 24 41 84 m 234 H6 m 290 10] 19 14 1m
20 Kbulna 11 ]] 66 93 214 360 H8 316 241 135 38 11 1841
21 Sbamlra (] 40 41 Rl 149 ](7 m 302 265 108 ]1 14 1621
22 lesson 15 24 56 102 195 B6 218 312 241 111 3S II 1693
1] Darlsal 6 29 43 145 218 US 409 m 256 2f] 49 10 2158
24 Dbo la 8 38 52 168 296 S12 4H m 291 196 45 12 2495
25 Patoaibali 11 26 56 148 249 m SJ6 460 ]68 115 60 8 2618
26 Kbepopara 6 26 46 105 111 m 609 499 ]78 214 53 10 2650
27 Dbats 1 23 16 182 J4] 380 m 212 369 190 42 19 2216
28 MYIeO.lngb 4 23 31 m 441 m H3 365 380 211 20 I] 2561
29 Paridpur 4 ]( 19 155 290 m lIS 285 294 164 31 20 2006
30 Madaripur 1 21 14 193 m SH 416 m 346 192 46 5 2619

Source: Compiled Rn Data em Dangladesb Meleorological Departlent.

117



TABU J •••lItrlhUOI or Aelill laldall II Iillilelru II 19U

S! ,Ho, Stat 100 Jan fft-HJ.r--AP1_M.u Juo Jul AUK Sep oct Hoy Dec Aom.1
I Cblt taBooa 0 119 0 I 127 57l 412 280 292 m 4 34 2215
2 COI'I Bam I J4 0 1 149 761 824 4Sl 328 231 103 6 2901 .'
3 Satkuodla 0 88 0 I 145 m 351 392 316 480 2 9 2323
4 Saodllp 0 61 0 4 190 m 512 659 580 332 41 20 2872
5 Kutubdla 0 138 0 13 116 1014 105 198 201 322 36 19 2888
6 Raogallt I 0 93 4 31 137 428 341 m ... ... ... ... 1273
1 TetoaC 0 71 0 0 242 807 1018 704 360 436 62 5 3105
8 Sllbet 0 53 172 129 S44 666 913 390 440 188 3 0 3498
9 Srlungal 0 40 33 1/7 3S4 238 246 H5 188 118 I 0 1140

10 COIllla 0 63 0 10 154 298 259 128 128 191 2 I 1240
II Cbaadpur 0 96 0 20 141 178 338 J3S ISO 84 I 0 1349
12 Nljdee Court 0 90 2 0 240 268 515 4S6 212 182 5 5 2035
13 Feol 0 90 0 0 229 299 384 202 30l 190 17 0 1114
14 Hetlya 0 130 0 0 234 3Sl 776 481 ssg 191 0 17 2139
15 Rajlbabl I 33 0 16 121 85 250 185 124 29 5 0 849
16 Dlnajpur 5 6 I 5 87 212 m 228 483 16 6 5 1649
17 Bogra 0 14 0 30 140 202 289 m 424 108 3 0 1369
18 Raogpur 13 10 0 89 245 H8 247 367 m 129 4 2 2006
19 Ilburdl 0 40 0 18 132 73 252 206 295 38 5 3 1062
20 Kbulna 13 203 0 2 192 160 2SS 198 III 90 0 0 1224
21 Sbalkblra 9 lIS 0 8 134 208 384 280 247 95 I 0 1481
22 JelSUre 27 77 0 I 223 303 307 152 204 36 3 0 1m
23 Barlsal 4 98 0 1 205 190 m 326 210 98 8 0 1m
24 Bhola I 126 0 0 208 215 382 211 269 154 0 I 1627
25 Patuathali 2 100 0 I 208 282 560 479 392 244 3 I 2212
26 Khepupara 2 134 0 0 241 291 m 292 410 316 7 4 2203
21 Dhata I 47 0 25 153 132 386 182 148 83 2 0 II 59
28 IIYleOslngh 6 36 0 20 156 270 380 155 318 241 2 0 1584
29 Farldpur 4 61 0 5 216 238 387 209 95 120 0 0 1335
30 Nadaripur 4 87 0 0 181 24S 316 297 168 96 2 0 1402

Source: COlplled ROI Dalo Crol Bangladesh lIeteorologlcal Departmt.
Hote : ... Denote Data Hot Avai lable
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Mle 4•• Dhtrl'.Uol of Aclul IIluaUII lUll_1m II ..jor SlaUoI, J9iO-1991

Station: Cblttagong

Year Jan Peb Har Apr HaY Jgn Jg I Aug SeD Oct !loy Dec Annua!

1980 0 28 52 46 m lJ7 627 702 229 m 0 0 2932
1981 IS 2 417 m 338 386 82S 343 150 20 1 14 2790
1982 0 7 53 140 44 746 m 785 387 5 43 I 2686
1983 5 4S 6 21 207 560 788 1437 162 390 56 52 3729
1984 I 0 0 121 m HZ 801 326 m 86 0 42 2529
1985 11 6 88 143 511 464 IOU HI 141 41 191 2 3111
1986 2 0 0 145 173 820 894 291 188 IS I 122 0 2786
1987 3 20 80 297 63 394 1267 673 411 36 49 17 3310
1988 0 II 22 m 311 479 641 420 314 371 72 0 2956
1989 0 2 0 m 82 m 1173 66 360 404 14 0 2598
1990 0 39 S3 250 203 668 1038 115 141 233 74 36 2850
1991 19 0 43 .. .. 774 822 357 360 211 99 13 2698
1992 0 119 0 I 127 S7I 412 280 29Z m 4 34 2275

SIation : Cal'. Bazar

Year Jan Peb Har Apr HaY Jun Ju I Aug Sep Oct Hoy Dec Annua!

1980 0 2 27 0 117 258 185 267 .. ** 0 0 856
1981 31 3 40 224 23S 699 839 384 434 61 II 30 2991
1982 0 22 13 111 157 1164 866 850 483 3 119 0 3788
1983 8 47 19 113 182 716 996 863 332 379 29 U 3728
1984 3 0 0 80 278 1338 697 812 282 123 0 4 3617
1985 6 1 22 133 424 751 867 596 277 85 J49 0 3517
1986 0 0 2 51 141 921 745 326 m 233 114 0 2855
1981 I 9 9 202 49 682 1821 1298 410 88 102 13 4684
1988 0 21 12 207 305 1228 796 918 51 Ii 151 159 1 4320
1989 0 6 0 160 83 766 866 188 460 516 28 0 3013
1990 0 69 114 135 233 1201 1201 246 259 249 m 19 4041
1991 6 0 22 281 m 1300 877 181 491 211 88 13 4298
1992 I 34 0 1 149 767 824 451 328 231 103 6 2901
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Table 4 (Contd,l Station: Silatundu

Year Jan Peb Har Apr Hu Jun Jp I AUB Sep Oct Ho! Dec Annual

1980 0 .. IJ 4 III 48 126 Il1 .. 88 0 u 527
1981 7I Z JZ7 494 4Z8 Z9Z 887 m 285 45 0 6 3180
198Z 0 6 10 207 56 9Z5 701 m 4I4 142 14 0 3410
1983 9 IZ 194 461 JI3 133 953 1441 410 166 46 25 1863
1984 9 0 0 Jl1 1098 1061 1488 m m 11J 0 0 4973
1985 4 J 81 56 456 411 195 416 154 14 88 18 2616
1986 3 I 1 199 28 I 629 773 365 244 119 115 0 2796
1987 8 10 49 304 104 416 1m 656 694 10 159 10 3169
1983 0 8 J8 233 390 600 791 716 m HI I11 0 3733
1989 0 1 3 169 115 308 640 81 386 826 0 0 zm
1990 0 66 21J 278 183 6H II 3I ZOJ 268 ll4 11 52 3673
1991 2 25 19 229 414 166 696 m 619 IH 120 Il 3311
1992 0 88 0 I 145 539 351 HZ J16 480 2 9 2323

Station: Sand,fp

Year Jan Peb Mar Apr Nay Jun lui AUB Sep Oct Hoy Dec Annua I

1980 0 48 74 46 184 m 1555 682 288 290 0 0 4000
1981 33 I 143 414 J1I 354 986 402 485 50 0 25 3324
1982 0 46 15 246 25 946 418 1155 JS2 149 IJ 0 3425
1983 0 20 29 316 3J6 949 822 84J 406 440 65 0 4226
1984 0 0 0 180 J64 909 847 14l 188 19J 0 0 J226
1985 I 2 89 m 396 711 896 874 207 13 10J 0 J65J
1986 12 0 0 143 288 708 134 481 SSl 114 119 0 JZI6
1987 0 0 JS 290 90 J09 1184 675 563 13 56 22 3297
1988 0 26 22 219 391 799 182 682 619 181 7J 0 J860
1989 0 II 14 217 14J 625 440 114 527 614 0 0 2165
1990 0 70 196 213 256 540 1059 JSI 3JO 440 41 SO JSS2
1991 0 4 13 u u 861 111 434 611 182 18 12 2906
1992 0 61 0 4 190 47J SIZ 659 580 3J2 41 20 2872
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~II
Table 4 (Caatd.) Stat Ion: KutubdJa

Year Jan Peb Mar Apr Mar Jun Ju I Aug Sep Oct Hoy Dec Annua!

1980 0 3 0 9 101 122 158 u u 0 0 0 399
1981 3 u u u .. .. .. u u .. u u 3
1982 u u .. 151 18 906 615 1220 591 I .. .. 3622
1983 u u .. .. .. .. u u u u .. u u
1984 u .. .. u 401 568 621 u 129 u 0 0 I1JI
1985 0 0 JI 199 m 421 808 489 195 51 188 0 2181
1986 0 0 0 59 143 861 148 321 265 143 111 0 2669
1987 4 25 10 165 35 7S4 1339 702 495 59 114 7 3709
1988 0 61 16 107 310 768 516 513 m 192 118 13 3183
1989 0 0 0 190 69 450 713 67 419 512 0 0 2480
1990 0 56 172 66 206 995 1340 137 167 231 139 41 J5S6
1991 14 0 I u .. 946 668 741 397 211 126 0 J1J6
1992 0 138 0 13 116 1074 705 198 207 m 36 19 2888

station: Ranganti

Year Jan Peb Mar Apr Mar Jun Jul Aug Sep Oct Hov pec Annua!

1980 U u u u .. u u u u u u u ..
1981 14 3 299 130 401 m 192 441 311 41 24 0 1466
1982 0 71 11 120 84 361 439 4IJ 299 42 7 0 1863
1983 0 14 117 198 441 259 492 811 131 275 166 42 2966
1984 13 0 0 82 m 448 m 896 227 82 0 I 2706
1985 I 0 56 64 114 364 500 400 103 JS 93 6 1836
1986 0 0 0 208 99 HI 182 469 283 115 145 0 2442
1987 3 36 96 394 99 J29 628 816 43S 40 100 14 2990
1988 0 18 19 166 347 760 769 567 236 234 23 17 3216
1989 0 II 0 241 163 210 819 175 413 563 40 0 2635
1990 0 22 lIS 336 365 388 659 174 197 129 91 45 2521
1991 9 5 19 114 578 618 474 606 m 103 88 14 3023
1992 0 93 4 31 137 428 J4I m u u u u 1273
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Table 4 (Coatd.) Stat ion : Tetnaf

Year Jag Peb MAr Apr Hay Jun Jul Aug Sep Oct Hoy pec Apnual

1980 0 0 5 0 99 J5I 296 358 u 131 0 0 1246
1981 IS 2 23 m m 1127 1204 845 m 115 81 29 4366
1982 0 1 4 58 23 1m 1216 932 m 14 48 •• 4130
1m 10 8 46 25 169 130 u 811 m 290 208 30 2865
1984 8 0 0 90 198 1511 911 91J 240 109 0 0 4106
1985 8 4 11 25 325 803 983 1093 JIS 131 268 0 3912
1986 0 0 0 49 10 1311 896 610 m 268 169 0 3111
1981 0 21 14 18 11 u 1294 986 684 48 lJJ 0 3281
1988 0 43 0 113 208 811 889 643 281 188 IS 13 3210 f'

1989 0 0 0 126 55 921 653 131 613 410 59 0 3634
,

1990 0 50 19 95 203 1311 941 563 356 191 112 21 3940 .-
1991 16 0 0 103 160 1269 1354 1261 43 I 418 14 9 5155
1992 0 11 0 0 242 801 1018 104 360 436 62 5 3105

Station: Sllbet

Year Jan Peb Har Apr Hay Jun Ju I Aug Sep Oct Hov Dec Annua I

1980 0 JJ 114 519 158 m m 301 lS4 489 0 0 3280
1981 21 39 109 418 889 J41 1141 145 463 43 0 26 4241
1982 0 21 80 641 508 161 8J4 658 SI3 290 5 0 4323
1983 13 J1 m 499 m 615 950 818 m 215 0 19 4185
1984 12 4 54 269 900 596 816 JJ6 1260 298 23 48 4616
1985 0 21 212 HI 368 1083 610 394 m 123 0 22 4011
1986 4 2 41 W 116 424 m 561 SJ9 426 106 3 J290
1981 2 29 J5I 394 211 911 1212 581 901 1S1 51 13 4939
1988 0 13 91 JJ8 1115 9J4 695 1184 158 60 202 80 mo
1989 6 33 II 3I3 S43 810 1342 665 1081 m 34 I 5m
1990 2 45 116 m S46 S42 596 582 1023 216 40 3 4346
1991 10 54 60 405 IOU 1103 m m 181 112 3 19 4619
1992 0 53 112 129 S44 666 913 390 440 188 3 0 3498
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Table 4 (Contd.) Station: Srlmgal

year Ian Feb Mar Aor Mar lun lui Aug Sep Oct Hoy Dec Annual

1980 0 4 53 .. 631 .. 194 •• .. .. .. .. 98Z
1981 .. .. .. .. .. .. .. .. .. .. .. .. ..
1981 0 3Z4 31 m 115 m 310 489 111 91 0 14 1m
1983 I 14 HZ 405 605 431 124 .. .. .. .. .. 1031
1984 .. .. 0 104 1176 396 111 m 46Z 156 5 I 1885
1985 5 43 88 •• .. .. .. 131 351 50 0 0 769
1986 3 1 10 m 196 406 115 178 181 411 191 0 1518
1987 9 1 65 319 173 153 m 449 191 1304 38 10 3038
1988 0 39 108 170 518 m 444 468 118 185 14J 14 1853
/989 0 18 19 99 144 369 401 174 34S 191 16 1 1989
1990 0 11 185 133 SS4 350 106 183 359 135 54 7 1487
1991 17 93 33 158 861 .. .. ZSI 357 144 41 163 1318
1991 0 40 33 117 3Sf 138 146 345 188 118 I 0 1140

Stat ion : COlilia

Year Jan Feb Mar Apr Har Jun Ju I Aug Sep Oct Hoy Dec Mnual

1980 0 41 50 81 m 195 m m 119 115 0 1 1093
1981 32 12 101 m 401 298 482 158 140 0 0 17 1304
1982 0 12 60 23Z 358 601 279 393 114 15 37 0 1111
1983 14 3 114 J26 297 175 526 636 532 221 8 13 2765
1984 0 5 0 51 SI2 568 383 446 ZZI 178 0 1 2366
1985 3 6 75 200 m 181 177 158 161 31 0 0 1645
1986 5 0 16 127 131 186 419 160 381 182 137 0 1045
1987 0 0 36 115 109 167 lSZ 43 166 139 5 13 1045
1988 0 13 51 111 406 3S4 468 2S4 210 131 65 I 1286
1989 0 18 18 IZS 183 341 HZ 107 250 118 0 5 1497
1990 0 21 103 128 331 m 307 m 117 139 71 17 1139
1991 II 50 37 269 495 323 m 405 387 350 50 lIS 2809
1992 0 63 0 10 154 298 2S9 128 128 197 1 I 1240
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· Table 4 (Contd., Stat Ion : Cbandpur

Year Jan Peb Har Apr HaY Jun Jul Aug Sep Oct Hoy Dec Annual

1980 U u U u u u u u .. u u u ..
1981 7Z 31 195 679 599 403 506 m 141 15 0 40 2919
1982 0 46 361 199 162 664 824 940 308 170 83 6 3763
1983 70 41 m 356 594 471 320 671 254 287 56 55 3390
1984 22 0 0 24 482 1215 610 749 349 108 0 7 3566
1985 0 0 m 153 480 m 347 m m 18 0 0 2668
1986 6 0 24 123 145 243 418 m 507 148 197 0 2024
1987 0 0 51 241 81 m 731 m 2Z2 155 27 0 2273
1988 0 5 67 174 334 370 318 301 130 99 74 0 1872
1989 0 0 9 50 111 367 310 206 256 323 0 3 1635
1990 0 36 111 163 189 311 421 171 208 265 55 22 1958
1991 7 18 109 150 367 462 m 334 540 286 6 17 2549
1992 0 96 0 20 147 178 338 m 150 84 I 0 1349

Stat Ion : HI jdee court

Year Jan Peb Mar Apr Nar Jun Ju! Aug Sep Oct Hoy Dec Agnual

1980 0 61 71 45 5S4 267 784 376 273 186 I 2 2620
1981 108 4 71 267 488 S33 1043 717 328 27 0 24 3616
1982 0 54 9 m 67 797 852 1m m 46 18 5 3591
1983 54 42 93 267 444 407 1m 1302 105 80 5 7 4318
1984 0 0 0 0 657 1008 1270 1122 459 141 0 0 4651
1985 0 0 64 36 367 525 548 772 339 49 9 0 2709
1986 8 0 32 163 358 615 635 397 508 80 184 0 2980
1987 2 0 78 350 110 416 1297 816 585 45 13 15 3727
1988 0 50 77 152 402 548 519 622 m 169 54 0 3068
1989 0 20 39 96 188 m 703 162 541 m 0 0 2521
1990 0 83 266 m 429 651 752 m 239 397 99 49 3722
1991 17 66 13 199 m 804 626 430 441 428 45 16 3422
1992 0 90 2 0 240 268 5I5 456 m 182 5 5 2035
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Table 4 (Coatd.l Station: real

Year Jag reb Mar Apr MaY Jpg Jut Aug Sep Oct Hoy Dec Annual

1980 11 41 66 14 SIS lIS 131 .. lZ 307 u 0 1199
1981 54 55 76 570 449 817 1190 m 330 9 0 I 3926
1982 0 16 4 413 159 719 m 709 302 63 45 0 3067
1983 47 84 166 557 840 591 179 960 272 467 34 49 4846
1984 18 0 3 48 647 436 1303 368 400 155 0 18 3396
1985 3 5 170 133 304 773 58S 865 m 23 5 0 JIl1

_iJ 1986 13 18 0 659 948 m 699 740 487 199 104 0 4204
1987 0 I 109 385 143 805 806 1010 m 59 41 14 3898
1988 0 36 54 147 499 '38] 670 815 516 207 131 0 3458
1989 0 23 15 125 225 597 1038 115 H7 m 2 0 3120
1990 0 31 287 208 485 545 843 545 271 393 178 65 3851
1991 9 77 59 212 625 170 761 486 739 427 41 II 4211
1992 . 0 90 0 0 229 299 384 202 303 190 17 0 1714

Stat ioa : Hat ila

Year Jan feb Mar Apr MaY Jun Ju 1 Aug Sep Oct Hoy Dec Annua 1

1980 0 13 141 22 299 385 885 724 302 387 0 0 3158
1981 51 15 166 330 324 527 889 681 m 13 0 10 3319
1982 0 45 5 161 24 586 m 746 249 23 13 0 2377
1983 30 41 14 115 308 504 594 907 m 440 59 21 3508
1984 13 0 0 261 259 465 608 629 367 256 0 13 2871
1985 3 3 71 123 317 m 674 m 169 32 51 20 2643
1986 24 0 3 194 lIS 571 616 J70 412 91 307 0 2703
1987 0 1 12 262 1I8 569 113' 646 m 49 37 9 2209
1988 0 34 49 142 528 804 737 582 493 156 68 0 3593
1989 0 0 20 179 113 510 611 234 329 438 0 13 2m
1990 0 77 198 209 m 456 u .. .. .. 88 78 1429
1991 5 0 6 288 367 801 m 524 444 m 23 28 3434
1992 0 130 0 0 234 351 776 481 ssg 191 0 17 2739
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Table 4 (Contd,l Station: Rajsbahi

Year Jan Peb Har Apr I!U-JJ!n Jul Aug Sep Oct Hoy Dec.lnru!!l.

1980 29 12 69 0 156 m 281 316 215 149 0 0 1576
1981 41 39 67 223 34 157 496 JJ5 J7J 0 3 91 1859
1982 0 10 79 147 4J 263 168 216 64 38 60 2 1090
1983 3 2 4 33 121 65 371 505 147 3S8 0 24 1m
1984 31 5 0 129 165 3I0 285 JI7 298 202 0 0 1742
1985 4 6 3 71 203 2J2 27J 148 2JJ 76 0 0 1249
1986 3 12 19 93 81 176 262 24J 406 190 27 4 IS 16
1987 0 4 12 7J 100 210 469 402 193 43 5 4 IS 15
1988 I 30 3S 106 139 576 301 358 89 89 100 0 1824
1989 4 8 5 2 224 190 m 117 JJ2 78 0 8 1318
1990 0 34 46 97 301 263 462 238 180 127 17 0 1765
1991 6 IS 19 25 157 2S3 304 96 SIS 124 0 92 1606
1992 I 33 0 16 121 8S 2S0 18S 124 29 5 0 849

Statlon : Dlnajpur

Year Jan Peb Har Apr HII JUg Jul Aug Sep Oct Hoy Dec Annua!

1980 .. .. .. .. .. .. .. .. .. u .. .. ..
1981 IS 47 0 78 503 103 704 279 182 0 5 44 1960
1982 0 0 3 III 16 252 221 m 168 40 29 0 1197
1983 II 0 20 55 141 137 m 371 302 145 0 17 19J4
1984 46 4 0 10 336 456 467 221 499 29 0 0 2068
1985 0 5 1 17 182 SIS 481 278 J26 282 0 7 2094
1986 0 0 0 79 205 344 3S7 320 279 362 0 37 1983
1987 1 J7 70 202 122 245 1001 85J 284 103 7 0 2925
1988 I 12 16 108 164 Jl8 403 848 200 106 13 0 2189
1989 22 8 I 0 408 262 412 237 493 82 0 2 1927
1990 0 6 41 158 245 m 479 251 m 193 0 0 2080
1991 27 I 1 17 400 m 177 286 650 29 0 4J 1963
1992 5 6 I 5 87 212 m 228 483 76 6 5 1649
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Table 4 (Could.) Statton : Bo~!!

Year Jan reb Mar Apr MaY Jon Jul Aug Sep Oct Hoy Dec Annual

1980 9 3 15 69 263 3Z6 410 231 195 89 0 0 1616
1981 81 18 " 151 281 186 m 281 219 0 0 82 1156
1982 0 I 33 48 120 239 360 268 118 30 II I 1229
1983 7 10 34 17 312 112 247 268 302 316 6 21 1178
1984 II 15 6 38 144 521 448 106 165 113 0 2 1629
1m 0 4 10 44 318 m m 168 331 135 2 2 1108
1986 3 4 0 128 209 163 446 234 462 467 11 13 2146
1981 0 3 17 132 118 268 m 620 145 31 19 3 1941
1988 0 28 65 87 347 754 486 234 292 43 91 I 2428
1989 0 16 2 4 462 229 605 102 282 28 0 4 1134
1990 0 21 24 53 282 m 499 m 320 221 6 0 2080
1991 4 14 8 48 416 240 404 201 m 105 0 112 2291
1992 0 14 0 30 140 202 289 159 424 108 3 0 1369

Station: RangpDr

Year Jan feb Mar Apr Mar Jun Ju I Aug Sep Oct Nov Dec Annual

1980 3 14 22 38 m 426 Z76 m 340 68 0 0 2120
1981 20 10 13 137 433 104 571 461 490 0 0 45 2290
1982 0 1 5 94 99 m 332 346 380 64 8 5 1993
1983 60 0 46 43 260 326 633 341 m 281 0 28 2213
1984 23 4 17 131 341 969 808 318 686 112 0 54 3523
1985 0 33 44 m 352 569 110 321 398 121 4 21 2816
1986 0 0 0 105 265 383 498 283 SZl 196 21 32 2310
1987 0 21 84 57 155 485 1308 m m 216 6 0 3142
1988 0 33 37 165 285 369 4SI 633 496 19 35 I 2524
1989 1 18 2 0 m 219 719 110 414 48 4 2 1818
1990 1 51 81 Jl4 m 393 307 396 m m 0 0 2668
1991 38 I 7 34 298 592 163 Z30 m 106 2 29 2m
1992 13 10 0 89 24S 348 241 361 m 129 4 2 2006
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Table 4 (Contd.) Statloa : I.burdl

Year Jan feb Har Apr HaY Jun Jp! Aug Sep Oct Noy DeUWll.

1980 13 6 Z2 0 381 269 206 101 u 210 0 0 1208
1981 28 16 64 m 323 223 488 211 423 13 0 48 2252
1982 0 8 85 133 166 221 209 200 155 31 67 I 1282
1983 IS 36 54 '6 367 IS' 328 188 205 201 9 21 1m
1984 II 0 0 13 114 450 261 288 266 82 0 0 1S4S
1985 2 0 19 36 IS' 2Z4 208 182 245 108 0 II 1179
1986 3 10 5 57 83 138 314 198 431 165 29 II 1493
1987 2 0 25 61 133 74 413 643 228 19 17 9 1624
1988 0 32 63 30 312 313 m 187 159 82 73 2 1S4S
1989 0 51 2 3 219 93 614 109 174 92 0 IJ 1430
1990 0 59 128 lS7 201 277 422 234 481 95 34 0 2094
1991 2 9 28 42 m 360 2IS 189 424 141 2 78 1642
1992 0 40 0 18 132 73 252 206 295 38 5 3 1062

Station: Kbulna

Year Jan Feb Har Apr Hay Jun Jul Aug Sep Oct Noy Dec Annual

1980 0 101 151 23 m 348 300 421 137 126 0 I 1830
1981 Z2 42 220 286 233 2SS 376 268 186 28 0 65 1981
1982 0 15 23 134 30 342 339 402 267 23 30 3 1608
1983 50 59 40 54 473 209 203 304 169 273 1 0 1m
1984 32 0 0 99 225 772 296 436 159 82 0 6 2107
1985 9 6 30 35 154 304 161 344 143 138 12 0 1336
1986 8 0 I 147 260 m 388 208 842 17 I 152 .. 1 2416
1987 2 3 55 134 113 31S 518 497 189 41 48 7 1922
1988 0 46 18 53 305 599 326 302 68 95 140 0 1m
1989 0 8 2 55 186 254 239 81 262 330 0 I 1418
1990 0 62 212 53 261 261 435 206 204 156 77 4 1931
1991 10 54 36 38 100 421 229 318 342 159 0 47 1754
1991 13 203 0 2 192 160 2S5 198 1JI 90 0 0 1224
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Table 4 (Contd.1 Station: Satthlra

year Jag Peb Mar Apr Har ill-.Jul AUR Sep Oct Hoy Dec Annua I

1980 3 166 .. II u U u 209 104 110 u .. 603
1981 ]I 40 86 261 185 198 569 288 213 9 0 99 2039
1982 0 60 ]I 96 79 206 206 385 228 27 19 I 1338
i98l 16 57 22 130 200 201 193 422 2S1 286 4 S 1787
1984 40 S 0 101 124 647 323 HI 170 12 0 S 1828
1985 II 6 38 75 146 291 206 1I7 271 142 0 0 150S
1986 13 0 8 36 172 2S7 370 228 685 137 181 0 2087
1987 0 5 15 120 87 163 320 406 317 34 53 2 1522
1988 0 46 45 69 198 58l 262 248 172 19 106 0 1748
1989 I 0 3 52 240 208 292 178 206 184 0 0 1364
1990 0 47 150 25 176 213 m 279 292 168 44 7 1931
1991 34 47 50 67 28 516 H2 m 213 103 5 37 1767
1992 9 lIS 0 8 134 208 384 280 247 95 I 0 1481

Station: Jessore

Year Jan Peb Har Apr Hay Jun Jul Aug Sep Oct Hoy Dec Annua 1

1980 8 60 57 .. 193 214 309 309 ** 119 0 0 1269
1981 35 107 45 294 m 97 276 376 244 0 0 15 1m
1982 0 4 52 224 71 114 171 184 230 5 21 I 1277
1983 l3 22 55 61 m 152 195 417 246 149 0 15 1672
1984 5I I 0 19 304 821 292 312 167 54 0 0 2011
1985 14 4 50 4 177 1II 257 329 238 189 0 0 1m
1986 9 0 27 90 IJ6 m m 177 m 183 159 6 2099
1987 I 0 58 165 52 321 389 714 193 136 14 10 2059
1988 0 27 93 148 298 518 257 312 117 87 100 0 1951
1989 0 3 2 39 293 201 277 127 168 234 0 1 1J4S
1990 0 54 183 25 162 m 369 131 191 99 126 10 1697
1991 24 10 47 54 67 407 202 116 216 145 0 76 1584
1992 27 77 0 1 m 303 307 IS2 204 36 3 0 1333
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Table 4 (Contd.) Station: Barlul

Year Jan feb Har Apr Mar Jan Jul Aug Sea Oct Noy Dec Annuo.L

1980 0 55 47 30 m 272 526 297 197 282 0 0 1941
1981 31 44 114 W 280 U6 518 216 172 54 0 33 %322
1982 0 57 17 171 65 463 2Z2 593 218 6 H II 1863
1983 8 36 20 190 317 269 286 569 305 201 47 19 2267
1984 16 0 I JH 258 1023 m 405 m m 0 6 2858
1985 I 2 46 58 222 365 m 301 180 20 8 0 1458
1986 6 0 7 102 19? 254 m 252 527 315 268 I 2291
1987 4 3 8 150 57 69 568 436 m 93 37 0 1650
J98B 0 20 37 96 300 SU m 488 193 ISS 121 0 2386
1989 0 H I 89 162 214 m 199 413 451 0 0 1996
1990 0 79 182 139 352 386 m 299 190 194 70 30 2378
1991 10 35 37 lSI 191 683 358 m %32 445 4 16 2486
1992 4 98 0 1 205 190 299 m 210 98 8 0 1439

Station: Sbola

Year Jan feb Mar Apr Hay Jun Jul Aug Sep Oct Noy Dec Agnual

1980 0 J44 144 42 149 m 678 308 180 m 0 0 3002
1981 51 16 119 4!5 2S8 m 561 378 285 4 0 26 2671
1982 0 56 16 208 93 S60 218 518 Z46 112 29 0 1116
1983 10 JJ 17 m 434 m S26 490 m 400 41 35 lIS I
1984 9 0 0 170 189 9Z2 4SJ m 294 144 0 0 2m
1985 I 3 47 80 438 364 282 m 240 52 Zl 0 1801
1986 10 0 4 20 I 306 293 447 W m 155 m 0 2606
1987 0 10 19 m 131 IJ9 716 843 176 25 20 28 2339
1988 0 49 67 75 417 6S4 417 4S9 2S8 149 110 0 2655
1989 0 19 0 70 127 540 385 185 318 Z5J 0 0 1955
1990 0 84 m 118 245 358 310 287 186 m 83 35 2244
1991 11 39 37 164 110 m 390 396 361 412 3 17 2m
1991 I 126 0 0 208 m 382 211 269 ISf 0 1 1621
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'lable 4 (Coad.) Station: fatuakball

year Jag feb Har Apr NSf Jun -l!L Aug Sep Opt Noy Dec Annual

:980 .~ .. .. .. .. U .. .. .. .. .. .. ..
1981 36 IJ HI J36 2H 606 8H 361 ZOZ 18 0 J 3000
1982 0 114 0 179 53 1002 m 829 607 69 5 0 3411
1983 6J 29 12 107 191 168 961 565 232 192 49 31 4006

• 1984 11 0 0 82 ' 203 100 408 618 121 167 0 2 2312
1985 3 3 49 19 29'1 285 386 J45 196 80 38 0 170 I
1986 3 0 6 51 191 2JI 558 196 827 229 292 0 2590
1987 0 0 9 229 151 503 JJ5 810 188 120 101 0 2446
1988 0 19 8 40 204 46J 661 422 267 162 161 0 2413
1989 0 2 I 55 239 315 126 252 379 391 0 i 1767
1990 0 95 161 132 245 m 608 221 587 218 0 29 2591
1991 4 J1 28 191 106 516 416 4J8 437 213 3 19 2562
1992 2 100 0 I 208 282 560 479 392 244 3 I 2272

Stat Ion: Kbepupara

Year Jan feb Mar Apr MaY Jun Su I Aug Sep Oct Hov Dec Annual

1980 0 11 41 21 212 502 560 649 2J2 308 0 0 2608
1981 J5 IJ .l!J 203 156 4J] 588 J56 362 110 0 14 2363
1982 0 6 4 106 65 603 526 888 298 8 29 0 2533
1983 20 50 H 7 140 951 44J 4J2 301 141 41 12 2590
1984 10 0 0 96 141 820 498 681 194 60 0 0 2500
1985 2 25 26 64 320 592 558 340 m 121 19 0 2419

III! 1986 I 0 0 46 159 396 608 246 911 146 261 6 2186
1981 0 2 153 2Z5 132 351 151 198 320 120 41 14 2901
1988 0 79 4 76 226 424 618 m J45 161 131 0 2661
1989 0 2 1 100 165 231 581 201 444 552 a 0 2283
1990 0 121 163 13 m 286 1028 299 501 262 98 40 3056
1991 4 0 4 241 81 816 m 502 221 566 10 29 3038
1992 2 134 0 0 241 291 480 292 410 336 1 4 2203
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Tabl~ 4 leonid., Station: Dhaka

Year Jan PPb Nor Apr Hal-Jug Ju I AQ&_Jp-·-~cl ..H~

1980 J 32 54 147 4'4 m 380 269 296 300 0 0 2218
1981 10 U 108 274 4' I J25 J56 131 320 82 9 35 2159
1982 0 15 81 104 154 514 140 346 258 146 51 0 1809
198) 18 63 J38 318 348 298 181 408 HZ m 0 18 2365
1984 13 I 7 124 m 6J5 690 309 477 5& 0 0 3021
1985 8 I 195 176 300 m 262 314 306 79 0 10 2050
1986 6 0 23 231 191 308 HO 171 687 237 172 J 2479
1987 3 0 JJ 230 109 116 S26 4G2 363 104 7 JJ 2186
1m 0 4S 74 282 517 m m 169 196 213 I5J 3 2486
1989 0 J2 0 85 228 319 H7 59 305 240 0 12 1627
1990 0 36 15/ 154 202 229 567 227 207 181 103 6 2063
1991 27 8 46 53 529 320 318 J45 692 m 14 106 2850
1992 I 47 0 25 ISJ 131 386 182 148 83 2 0 1m

station: NYlmlngh

Year Jag feb Har Apr Hu Jun Jul Aug Sep Ocl Noy Dec Annua I

1980 2 II 16 84 72J 289 309 464 214 209 0 0 2321
1981 12 48 46 278 360 103 683 276 161 22 0 0 1989
1982 0 16 65 66 HO 662 m 3J7 218 28 8 0 2332
1983 4 3 65 92 H6 '" 4J4 866 302 454 0 19 2940
1984 0 0 0 40 399 513 686 249 m 2Z1 0 0 2578
1985 9 37 2 190 US 251 m 243 259 99 0 5 1908
1986 4 0 0 402 195 245 684 J7J 669 377 86 18 3053
1987 7 0 20 141 362 380 403 512 J7J 10 17 14 2239
1988 0 45 lIS 113 134 m m 411 321 92 120 13 31J4
1989 6 22 2 23 369 370 789 170 416 284 0 6 2m
1990 0 83 66 116 390 445 480 244 319 213 7 I 2364
1991 2 15 44 77 679 603 m 237 m 520 0 77 J411
1992 6 36 0 20 IS6 270 380 m Jl8 241 2 0 1584
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Tabl. 4 (eontd.) Slallon : Parldpur

Year JID Feb Har Apr HI! Jgn Ju I Aur Sop Oct Hoy Dec Annual

1980 3 99 54 98 m 341 m m 213 290 22 0 2012
1981 10 58 141 m 268 m 348 560 189 18 19 92 2324
1982 0 24 63 159 191 211 HZ 268 147 25 56 0 1376
1983 4 SO 87 173 194 181 284 HZ 204 356 0 3 2108
1984 0 0 46 78 469 m J2I 280 314 179 0 0 2480 ...
1985 2 2 lH m 201 219 m 211 m 56 0 0 1491
1986 3 0 4 220 IS9 m ~J 1 209 S31 121 149 2 2316
J987 0 8 38 105 U7 384 J5l 409 456 47 3 23 1981
1988 0 34 98 lH m 468 241 m 128 169 149 0 2m
1989 0 5 5 124 J24 260 m 95 241 118 0 9 1634
1990 0 36 m m m 288 403 140 189 16ft 48 4 1963
1991 27 5& 59 103 m m 305 186 360 350 I 103 2149
1992 4 61 0 5 216 238 387 209 95 120 0 0 1J35

Station : Hadar ipur

Year Jan Feb Har Apr KI! Jun Ju I Aug S~p Ocl Hoy Dec Annual

1980 0 32 87 54 m 231 381 291 u 266 0 0 1m
1981 46 35 ISO 340 294 195 417 147 157 u 0 0 1781
1982 0 2 47 128 101 m 244 370 476 53 61 0 1939
1983 3 5 95 145 m JI2 JI9 699 ~ :7 429 J2 6 30 I0
1984 27 0 25 m 602 1687 727 1117 m 174 0 2 5246
1985 0 0 41 4Jl 398 910 546 606 364 167 0 0 3463
1986 0 0 8 359 4J4 671 1052 m 696 172 170 0 4055
1987 2 I 83 lJ8 142 m 68J 481 158 135 47 0 2209
1988 0 59 70 130 m 493 m m 182 lJ5 124 0 2128
1989 0 JI 2 98 m 260 283 IJ3 287 30 0 0 1297
1990 0 66 217 156 2IS m m 177 268 210 105 9 2131
1991 11 17 51 104 297 595 J34 m 241 346 15 40 2582
1992 4 87 0 0 187 245 316 297 168 96 2 0 1402

Source: Bangladesb Meteorolocal Departml.
Hote : U Denote Data Hole Avai lable.
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,."11 , •• lEAl IOITlLI IAII.OJ AID IIIIM TlIPEIATUUI 0, (KODALI

SIal Ion. Jan Feb Mar Apr Hay Jun Jul Aug Sep Oct Hov Dec

COl'. Baur 79,6 82.1 86,3 88,7 8808 86.3 85,3 85,3 86,. 81,1 8••• 19,1
56,2 59.' 64,. 73.4 75.9 76•• 76,. 76,1 75,9 73,6 61,9 58.1

Cblllagong 78.8 82.3 81,1 88.8 88.9 86,1 86,0 85,9 81.1 86.9 83.6 79.0
55,0 '8,7 67,2 73.2 75,S 76,8 76.1 76 •• 76,4 73.4 59,1 56,4

Holtball 78,1 81.1 86,6 89,0 89,1 86,2 85.4 85,1 85.9 86.6 83,3 78.5
,7.5 61.1 1005 76,. 77.6 76,. 77,8 77 •• 78.1 75.6 6.,1 51,9

CO.lIla 78,' 82.2 89,7 92,3 91. I 87,' 87,1 87,' 88,. 88.2 84.0 79.2
52.9 5U 67. f 73,3 74.9 16.8 17.1 76.9 76.9 73,4 59,7 54.8

Brahmbarla 18,4 82.1 90.0 93,1 92.0 86.6 87,9 87.4 86,0 87,6 83.4 79.8
'1,3 55.2 63.5 71.0 72.4 74,1 15.3 75.6 75,9 73.1 62.6 55,0

Haryanganj 77.9 81.7 89.8 92.4 91. 1 89,2 87,8 87.8 88,1 88.2 83.9 79.5
55,' 59,0 68,1 7.,0 75.8 78.1 78,7 78.8 18.6 75,3 63.3 51,5

lIy.enslngb 16.9 19,6 88,0 91,1 89.3 87.8 87.9 87,7 86,2 87.1 82.9 71.7
53.6 56,7 64,7 71.7 74.2 76.9 77.9 17.1 76,2 73.9 61.9 55.8

Farldpur 75,9 80,1 89,3 93.8 91.7 89.2 85,4 87.1 87,8 86.9 82.3 76.4
H.S 56,2 63,8 7J,O 74.9 76 •• 77 .1 78.7 17.9 73.5 58.4 H.I

Barlsal 71,R 81.9 89.6 92,0 91. 7 88.8 37.3 87.0 88,1 87,6 83.2 79.1
55,4 60.1 68.8 75,l 76,9 78,3 78,4 78,3 78,2 7.,9 64.0 56.6

Kahulna 78,S 83.0 91.6 94.2 92.9 90.6 87.9 87.9 89.0 88.1 83.5 78.7
55.2 59.8 68 •• 75,3 77,0 78,9 77,4 77.0 78.5 73,2 61.6 51.3

Jessore 78.6 81.8 91.9 96.6 93.9 90.7 88. I 88.1 89.3 88,0 84,2 78.9
49.2 55.5 64.8 73.5 75,8 17,5 77.6 17.0 17.3 71.1 53.6 51.5

Satkhira 80.2 81.8 93.7 97.0 95,4 91.8 87.3 88.1 89,6 86. I 85.2 80,6
52.8 58.3 67.9 75.6 77 .4 78.8 77.6 77.4 78.3 72,3 58,. 53 ••

Dogra 15.8 80.3 90.7 95.6 92,4 89.8 89.2 88.8 89.1 87,8 82•• 76.7
52.1 H.9 63.0 71.5 74,3 77.2 78.3 77.2 77.9 72,7 60,0 S•.s

Dlnajpur 75 •• 79.3 89.2 94.3 91.8 89.5 89.2 89.U 87.3 87.8 82.5 77.1
49.6 SJ.J 60.9 70.0 74.2 76.1 78,9 77.5 76.7 71.1 57,0 52.0

Srisangal 79.5 82.1 90.2 92.1 91.1 89.9 90,3 90,1 85. I 88 •• 82,S 80 ••
47,S 51.9 61,S 69.3 72,2 75,S 76,4 76,1 75.J 7o.z 53.6 49.5

Co.plied fro. India featber Review (Nontbly featber Reporlsl, 194f, and Sligbtly adjusted fro. figures obtained
fro. Pakistan lIet. Dept. in 1951.
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TABUl - , II!AI DIlL' PI!SSUI! (11IJ.11lAU1 , m.s I.U. AID UIIPALL II IIaIES (1I11AL1

Annual
IlaUOII Ju Fe. IIr Apr III Jaa Jal AI. lep OCt 10, Dec bl,Call

Col'. Bmr 10lUO 1013.30 1011.20 1009,10 100S,60 1003,20 1001.20 1002.70 1006,10 1010,10 1012.50 1014.50
0.14 0,47 1,49 4,20 12,74 31,14 35,52 27,75 15.H 7.16 3.26 0,98 140,10

Cbl Itagong 1013.70 1012.30 1009,70 1007.30 1004.00 1000,SO 999,40 1000,10 1004050 1008.60 101l.SO 10ll,50
0.24 1,10 2.46 S,93 10.42 20,99 23,53 20,42 12,64 7,09 2,17 0.64 107,63

Hoatball 1016.00 1014,30 1011.60 1008.90 100S.70 1001.60 1001,00 1002,70 1006,30 1010,70 10lUO IOU.90
0.2S D.97 2,37 S.41 11.4S 20.56 23,56 24.33 16,10 8.1l I.S3 0.28 115,00

CoIlIIa 1015,80 1014,20 1011.20 1008,40 1005.50 1001.30 1001.90 1002.80 1006,00 1010.60 1013.70 1OU,90
0.32 1.22 3.01 SoBS 12,39 18.28 16.42 11,18 II.H 6.12 1.29 0,30 94.33

Brabmbarla 1016.S0 101S.20 1012,00 1010.00 1004,90 100l.S0 1000,70 1003.90 1007.20 1010,30 1012,10 1013.90
0.44 1.07 3.41 6.22 12.07 1S,20 11.20 12.11 9,8Z S,SS 0.88 0.24 78,21

Harayanganj 1016.10 1014,10 1011.20 1008.30 100S.30 1001.00 1000.30 1002,10 100S,80 1010.70 101l.80 1016.00
0,32 1.24 2,39 S.40 9.64 12.39 12.97 13.26 9.76 S,2l 0.9S 0,27 73.79

Nyaenslngb 1015,20 1013.10 1010,20 1007.40 1004.60 999,30 999.60 1001.30 100S,OO 1009.80 1013.00 10U.lO
0.32 0,86 1.84 S.51 12.46 17,60 16,02 U,H 14.09 6.32 0.88 0,09 91.48

Parldpur 1015.60 1013.80 1010.60 1007.40 HA 999,SO 999,10 HA 100S,20 1010,20 1013.60 1015,90
0.43 1.19 2,10 4.67 9.62 12,79 12.74 12,13 9.26 4.8S 1,10 O,IS 70,80

Barlsal 10'~.70 1014,40 1011.60 1008.80 1005.60 1001.20 1000,60 1002,30 1006,10 1010,80 1014,00 1016,10
O,U 0.94 z.oS 4.23 8,25 16,OS 16.32 14,94 10,08 6.14 1.54 0,25 81.21

~bulna 1016.80 10.14,50 1011.50 1008.20 1005,00 1000.SO 999.60 1001.70 100S,90 1011.00 1014,40 1016,70
0.44 0,93 1.64 2.91 7.7S 12.46 14,44 1l.79 7.92 4,26 1.12 0.19 67,8S

]enm 1016,50 1014,30 1011.00 1007,70 1004.60 1000, 20 999,60 1001.40 100S,40 1010.60 1014.20 1016.50
0.31 1.30 1.93 3.SJ 8,12 12,22 I2.ZZ 11.04 8.48 4.S9 0.9S 0,18 64,93

Saltbira 1016.60 1014,30 1011.10 1008,10 1004.60 999,20 999,30 1001,30 1005.60 1010.90 1014.30 1016,SO
0,38 1.03 1.84 2.93 6.87 12.Z0 1l,50 II,S7 8.78 4.50 0,74 0,17 64,51

Bogra 1015,10 1012.70 1009,40 ;006.30 100UO 999.30 998.60 1000,40 1004.40 1009.30 1012.80 10lS,I0
0.43 0,79 1.14 2.53 8,40 13.04 1z.B3 1l.00 11,29 5.13 0.71 0.09 69,IS

Dinajpur 1012,80 1010,50 1007,10 10~~,OO 1001,40 991,00 996,40 998,10 1002,00 1007,30 1011.10 10ll,OO
0.36 0.61 0,69 2,14 7,84 1l,64 1S.41 1l,71 13,05 4. 7S 0,44 0.06 72,26

Sri.anga! HA 1012.70 1010.70 HA HA HA HA HA 100S.30 1009.80 1012.65 1014,50
O,U 1.5 3.39 9.71 15,79 18.86 13,91 14.3 11,17 7,06 1,41 0.25 98,37

Por detailed rainfall figures and nmals, see Daily Rainfall Record. of tbe Agriculture Depart,ent, Ea.t Bengal Governmt and
Nu,lnd, Net. Dept" vol. 1lY1I, part V, Silla, 1949, HA=not available,
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