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During last decade the dramatic increase of wheat
 

area and production has created hope to minimize food problem
 

in Bangladesh. But the beginning of eighty's showed slow
 

down of 
such rapid growth which created awareness amongst
 

researchers and policy makers to findout the 
reasons thereof.
 

The present report is expected to answer many of the quaries
 

ralating to social and economic constraints to higher produc

tion of wheat. This report may also highlight the nature of
 

farmers acceptance of improved technology on wheat production
 

and its profitability. Such findings will surely help the
 

policy makers and researchers to generate new thinking,
 

develop appropriate technology and production procedure for
 

large scale expansion of wheat in Bangladesh.
 

The researchers of the Division of Agricultural
 

Economics and others who took part in this study deserve
 

appreciation for their sincere effort. Financial support
 

received from Bangladesh Agricultural Research Council is
 

gratefully acknowledged.
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-Rahman)--
Director
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PREFACE
 

A research study entitled "Socio-Economic Assessment
 

of Improved Wheat Technology and Identification of Constraints
 

to its Higher Production at Farm Level" was undertaken by the
 

Division of Agricultural Economics, BARI, in 1980-81. The study
 

6ontinued-for three years.apd was completed in 1982-33. The
 

present one is the final report of the study. The existing
 

wheat cultivation practices, its profitability and farmers'
 

intention towards future wheat production have Teen illuminated
 

in the study. An attempt was made to asess the farmers prac

tices compared to the recommended one and identify the const

raints to its higher productivity.
 

The financial support for this study was provided by
 

IDA credit through Bangladesh Agricultural Research Council
 

which is gratefully acknowledged. Special gratitude is
 

extended to Dr. Ekramul Ahsan, Member Director, Bangladesh
 

Agricultural Research Council for his keen interest and
 

encouragement to carry out the study successfully.
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Wheat Research Centre, BARI,took much interest in the 

study and provided constructive criticism in the review 

of the draft report which is rratefully acknowledged. 

Vessrs 6.C. Barman and ;oo Bhuiyan, Sciertific 

Officer, Division of liA:ricultural Economics, w.re involved 
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Agro-econor,.,ic surve7y data on wheac procuction in 1980-81, 

1981-82 and 1902-6-, winte, -ea.on '.'Cr(. ccllected from 100 farmIers 

each of four Upazila namely Shailkupa, Daudkandi, lodhupur and. 

T'1a.ur:',aon in J\ore, Comilla, ii nuiai and Lir.ajpur ditricts 

re specti vely where .heat cultivarici ha" beon cxte.,n,.!e: rapidly. 
-The iajor cbjectiv:!r o the, ";ere to hno,., the exic tr.

practicer of t,:chralo in .... o.by th farmer,iircv 
-its profitability -- d to ii:x.nti con-rai:A Lo itr hi' her 

produc tion. 

Turicr of pilou. iin , ladderi-.- and time of eaci operation 

vary g-reatly afoii, t1e f'a:'er; and locationo. In hodhupur and 

Shailkupa the land preparalion :-t a -cted froi: last wee. of Feptember 

and fir-t ireek of Cctoi-:.r 1< eo -'t;F far.,Lrr ;-id -.ot have any 
crop in tie field duc.i .:,orn oc-n. ajority faraer.s in Daudkandi 

and Thakur.--aon rta.te,- land p)reparati.un after, the ,,iddle of 

November mainl.1 du, to ,-lay in harveFL o_ previous amon crop. 

Bullocks a found to be :.,,n ,":r of Craft power for land 

preparation . 

It wa, observed that about 86% of the Fampilc farmers used 

Sonplika variety c ...w- ile th: . . . P.avon, 

3alaka and Tano.A wore not uncoml,,on. On the ava:'ge 134 kg per 

hectare of sed i ued. Pced rate%,,a observed lowest in 
hailkupa (120 kg/ha) and riihe.t in baudkandi (146 k2/ha). 

Among the differ-n farrm .i-e -, oups, hi :>ist seed rate was used 
by the small farm sie .[noup (18 kg/ha) compared to mediun 

(133 kg/ha) and lar;jce (13 kg/ha) farm .ie .rops. It was also 

found that thle avera-e e-,' rate ".;as reduced e-ra Iially during 

last 3 year-, the .. ain re..asn for which was aprirhend.ed a scarcity 

and thr e. of hi7, h price of ,-e's durin- I.a-t t.,o yearso DADC (41% . 

farme%) and self (57% farners) werJ the major source of seed, 

http:aprirhend.ed
http:p)reparati.un
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The farmers used both organic manures and chemical
 

fertilizers in their wheat plots. The average quantity of
 

organic manures of all the farmers was found 5448 kg per
 

hectare. The average dose of fertilizer per hectare was
 

observed to oe 127 kg of urea, 129 kg of TSP and 33 kg of
 

TIP. The small farmerB used more fertilizer than medium or
 

large farmers. Daudkandi farmers used highest amount of
 

fertilizer and bhailkupa farmers used lowest amount.
 

On the average of all the location and all the 3 years,
 

it was observed that only 43% of all farmers irrigated their
 

wheat plots. In Daudkandi all farmers and in Shailkupa 77%
 

farmers did nnt apply any irrigation water. However, in
 

Modhupur all farmers and in Thakurgaon 48%' farmers applied
 

irrigation water. In Modhupur 63,, farmers irrigated wheat field
 

thrice on standing crop and another 15% farmers irrigated four
 

times but in Thakurgaon most ol: the farmers irrigated only for
 

twice. Deep tubewell and shallew tubewell were found major
 

source of irrigation water.
 

Weeding of the wheat plot was done by 47% of the total
 

farmers. Ninety seven percent farmers in Thakurgaon and 69% 

farmers in Vodhupur did not weeded their plot at all. In 

Daudkandi and hailkupa, however, 95% and 59% farmers respectivel 

weeded their wheat plot. Those who weeded their field, did it 

mostly for once only. Crop damages due to disease and insect 
pests were not common. It was found that only 13% of the total
 

farmers received loan for wheat production. Harvesting started
 

from the last week of February and continued upto the third
 

week of April. But more than seventy five percent of the plots
 

were harvested during the period from middle of farch to middle
 

of April and averlge duration of the crop in the field was
 

111 days.
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The average number of human labour days required for wheat
 
production was 
129 mandays per hectare and out of these, 746 was

supplied from farmers own family and rest 26%o 
was supnlied by

hired casual labour. On the average, about 31> of the 
 total
 
labour was required for land preparation, 24/ for harvesting

and carrying, 23>"? for thieshing and drying .nd 15> for weeding.
Average labour required in Shailkupa was about 72 mandays per

hectare, while it was as high as 174 mandays in Daudkandi. Labour
requirement in Daudkandi was higher due to hig'her use of labour 
in weeding, harvesting and tareshin-. It was also observed that
the small farm size group required about 139 mandays per hectare
compared to about 122 randays by medium farmers and large farmers.
This was mainly due to intensive weeding done by the small farmers 
and they used more number of family labour- Lhian medium or large
farmers. Draft animal was used for land preparation and threshing
of wheat -and on the iverage 36o7 animal pair da-ys per hect-re was 
required for above two operaitions. 

The aiverage yield of whe-,t in the sample plots was estimated 
to be '1636 kg/hao The average yield was found higher in iJaudkandi
 
and lower in 6h-,ilkupa. 
 ili.her yield wats obtained in the year

1982-83 compared to the previous 
years due to favourable wether.
6mall farmers wore found to produce more yield compared to medium 
and lar-e farmers. 

Yield performance due to variation in number of ploughing,
seed rate, fertilizer and other practices v'.ried greatly among thefarmers and locations, Hi.,;her yield was received by those farmers
 
who performed 3-4 ploughings nd 
 5-6 ladderings theiron plots.
On the aver ie3, slightly higher yield was ,btaine',. in the plots
where seed ratte was in the range of 161-175 kg per hectare. It was
also observed that BADC supplied seed was found to produce lowest 
yield (1497 Kg/ha) compared to own produced seed (1833 kg/ha).
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Sonalika varity of wheat yielded 1626 kg per hectare and covered
 
88% wheat area whereas Balaka yielded 1818 kg/ha but covered only
 

wheat area. 

Highest wheat yield was received by the group of farmers 
using organic manure 
in the range of 6000-9000 kg per hectare,
 
Urea in the range of 101-150 kf per hectare, To"P in the range

of 201-250 kg per hectare 
 and I'D in the range of 91-120 kg per 
hectare. On the average, the highest average yield (1759 kg/ha)
 
was received by those .iho performed only One weeding on their 
plots. Among the irrigated farmers, average highest yield 
(2009 kg/ha) was obtained by the Croup of farmers was irrigated 
their plots twice. Hultiple linear regression analysis showed
 
that the yield was significantly related to human labour, 
animal power, quantity of Urea and IP used.
 

The average cost of wheat cultivation was found to be 
Tk. 4526 per hectare when all variable costs were included and 
Tk. 2158 per hectare when cash costsonly were considered. The 
cost was hir-her in 1982-83 compared to 1980-81 and 1981-82 which 
was hainly due.to the hi&,her cost of seeds, fertilizers and
 
irrigation. About 52,i of the total variable cost was due human
 
labour, 26) was due to cost of manures and fertilizers, 16,' was
 
due to animal power and 15' was due to cost of seed. Highest cost 
was found in Daudkandi which was Tk. 5391 per hectare and lowest 
was found in Shailkupa (Tk. 3341/ha).
 

Higher cost in Daudkandi wao due to the higher cost of
 
labour, draft power and chamical fertilizers. However, when only

cash costs were considered the cost per hectire was found higher

in HodhupuT. (Tk. 3081/ha) and lower in Shailkupa (2k. 1221/ha)o
Hisher cash cost in 'odhupur wa-is mainly due to the cost of irri
gation. Among the different farm size groups, it was 
observed
 
that the total variable costs as well 
as 
cash costs were highest
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for small farm size group than other farm size groups. Intensive
 

use of human labour, high cost of draft animal and more use of
 

chemical fertilizers were major reasons for higher cost to the 

small farmers.
 

The average gross return was k. 6507 per hect-tre. Gross 

margin was Tk. 1981 on full cost basis and Tk. 4349 on cash cost 

basis per hectire. Gross return w-s highest in 1982-83 (Tk.7822/ha) 

due to higher yield. Gross inar-in per day per hectare was found 

highest in 1982-83 which was Tk° 48.91 on cash cost basis and 
Tk. 26.74 on full cost basis. The averag,e b befit cost ratio was 

found 5.02 on cash cost basis and only 1.44 on full cost basis,
 

Return analysis for different farm size -Proups showed that the 
yield and gross return was hi-Lher for small farm size group, but 

due to higher cost of production, gross mnrn-in w-s lower for this 

group4 For tho sarereason, benefit c,)st ratio for small farm 

size group was also lower than medium or large farm size groups. 

On the average, about 41,t of the total wheat grain produced 

was consumed by the falrmur and nis f'.eily, 36/" was sold immediately 

after harvest, 10, was sold duri.n off sue:son and 12," was kept for 

seed purpose. This disposal pattern was foand different in different 

locations and for diffc.,rent farm size -roups. In 6hailkupa, where 

production was lowcr, the share of the total production consumed 

by the farmer :and his family was about 70%'. while in llodhupur, 

where market was assured, the share of tht- tot l production sold 

immediately after harvest was about 48'%. It was also found that
 

about 50o of the total production of a small farmer was consumed 

by the farmer and his family while he could sale only 38/ of the 

production. On the other land, large fa:rmer and his family 

consumed about 34,o of the total production and sold about 55%:$ 

of it. 
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The price prevailed immediately after harvesting
 
(Tk. 3.19/kg) was found lower than the price prevailed during 
Off season (iTko 4.06/kg)0 It was observad that there was a 
gradual incroase in the price from '1980-81 to 1982-83. Average 
harvest price received by the farmaers wis found higher in 
6hailkupa and lodhupur while it was lower in Daudkandi and 
Thakurgaono
 

According to the opinion of the farmer, it was observed 
that 877 of the total f-armers were willing to increase the 
area or at least keep the area under wheat same in the next 
season. Hih yield, incomemore and home consumption were 
the major reasons for such decision. Comparison of actual and 
intended wheat irea for different farm size groups show that 
deviation from intantion was more prominant among large 
farmers than sn.mll or medium fArmers which means small farmers 
are more stable and rational in making decisions 

BetterZ yield performance of Balaka variety znd its 
tolerance to draught proved its potontiality for acceptance 
by the farmers. Averagu yield of 6analika variety under 
farmers' own m.agenrt ot was found lower thin the 'On farm' 
experimental yildo However, about 227 of the total non
irrigated plots 2nd V7 of the irrigated plots were found to 
produce yield more than the corresponding 'On farm' experimental 
yield. Although the average seed rate applied by the farmers 
was less than the optimum rsult obtained under 'On farm' 
experiment, 47A of the non ir-igated plots ind 22;5 of the 
irrigated plots wore found to apply sands more than the 
quantity applied for optimum results obtained under 'On farm' 
experiment.
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Only 34b of the total farmers planted seeds within the 

optimum recommended time. Due to delay in - mon harvest, majority 

farmers planted seeds in ocermber -nd January. The average
 

quantity of chenical fertilizer applied by the farmers was 

much below the recommeded dose. In TWP, many farmer, fairly 

follow the recomrnendations while in Uren aLnd M.", most of 

them wern much below the recommended level. However, in non

irrignted plots many farmers applied fertilizer more than 

the recomw.:lendations, but in irrigated plots this number was 

much less. The use of fertilizer was found to be influenced 

by the location. 

First ir .igation at the critical root initiation stage, 

which was recommended, was followed only by about 37Y of the 

irrigated farmers. About 40; of the irrignted plots were 

applied water for thrica. ,,Another 383 irrigated plots were 

irrigated for twice only. 

Small fnrmers were found to cultivate more share (25%) 

of their land to wheat compared to only 190 of the cultivated
 

land by medium farmers and 150 by the large farmers. 

A number of constraints to hi-her prodactin of wheat 

was idontified.0 One important constraint was the difficulties 

in fitting wheat in the croppinS system particularly after the 

amon rice and before aus rice. Coincid,;nc of planting and 

harvesting time of wheat nnd rice cr,-ated problems to wheat 

yield and 2esulted in artificial creati an of labour peak. 
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Insufficient supply of institutional source of seed also
 
acted as one constrainit to wheat ,xpansion. Scarcity of human
 
labour at the weodin- time, due to the alterna-divo employment
 
opportunities in 
 otlher crops and development works, shortage 
of draft animal, -Ind predominance )f one single variety 
Sonalika were; feunid other major constrains to wheat production. 
Similarly hitcher input price compared t.o the output price, lack 
of credit nd l:ick of sufficionn kn"wlede ,,bout the new technology 
were found to ',ct igninot increis-ing wheat production. Scanty 
and undependable rainfa ll was anoti-1er importaint problem for 
wheat production.
 

A set of recommendations has been formulated in the report. 
Important ones a.ire developrent of short duration, draught 
tolerant variet\,, which c.an be fitted to rice b'ased cropping 
patterns without yield reduction L'rsured supply of seeds, 
stor-ae of own seeds aind niniiiu tillae were also recomuended. 
Floor price of wheat wa-ts recom:Lended to fix in consideration 
with its c ;st of production, price of rel..ted products etc. 
'On farm' multidisciplinary research needs to be strengthened. 
Iarketinr research should -et priority to ensure fair price 
to the farmers -Ind proper distribution of the products. 
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CHAPTER I 
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161. Importance of the study
 

To mreet the chronic deficit of about 1.5 millions tons of 
food grain ?er year, Bangladesh has to import rice and wheat every 
year to - large cxtent° Wheat h.as by now accounts for about 15 to 
20 percent cf all cereals when imports 
are 
taken into consideration.
 
Moreover, rice production is supplemented by wheat production.

Rapid expansion of wheat area and production in lastthe decade
 
has created hope to so'lve food problems within a short period of
 
time. As the figure 
 I shows, the area, production and yield rate 
of wh',--at have been increasing dramatic-lly during list decade. 
The production of whea.t increased during the period at an average
 
rate of 26" per ea (Table 1), Of this, 1T wais contributed by
 
area expansion., while th re, 9.7by yield 
increase, This can be
 
compared to the rate of change 
 in the preliberation wheat produc
tion. iLnnua! 'verage rate chuange
of of wheat production during

1947-48 to 1970-71 was found 
6-756 which was contributed 4.9;l by
 
area and 
 1.8' by the yield (Table 1). By now, wheat has acquired
 
about 6," o the net croppcd -rea,,
 

The rapid growth of wheat can be attributed to a variety
 
of factors including resiarch. extension, effective seed supply
 
and government intervention in pricing. However, very recently

the area ,.adyieil'd of who.it have not increased fa:ster than before
 
rather it showed . decuinin; trend. This is not 
only due to the
 
fact that high yieldi-ig v.-r 
 cty (JIYXT) has replaced most of the 
local varicty aue.. ad thi; the scope of horizontal expansion
is gradualy diiminishing, but there are many other factors which 
have caused le Je. dow-i tL e.p~r.'ion of wheat° it is now 
necessary to find. out the calises of such decline in the acreage 
of wheat and also to 
assess the technology of wheat which the
 
farmers a.doptcd,
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FIGURE 1 : EXPONENTIAL CURVES SHOWING AREA, PRODUCTION
 
AND YIELD OF WHEAT IN BANGLADESHO
 



:3.
 

Table 1. 	Average annual rates of change of ?-rea,
 
production and yield o2 wheat
 

Annual rate of change (percent)
Heasure 1947-48 to 1970-71 _1971-72 to 1982-83
 

Area 
 4°9 
 16.8
 

Production 
 6.7 
 26o1
 

Yield 
 1o8 
 9°3
 

2/The annual growth rate (g) is estimated by fitting the
 
exponential equation :
 

Y = aebx where g = 100 (b)
 

The equation for the period 1971-72 to 
1982-83 was;
 

Area 0.526 Exp (0.168x), R2RR2 0°880
 
Production= 
0.001 Exp (0.261x)9 R 0.945
 
Yield = 1.021 E'.p (0o
0 93x)R = 0.818
 

The equation for the period 1947-48 to 1970-71 was;
 

Area 	 = 2.919 Exp (0.049x), R2 0.800

2
R


Production= 
0.623 Exp (0o067x), R 0.802
 

Yield =213.638 Exp (0.018x), R2 0,540
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1.2. Objectives of the study
 

The present study was an attempt to 
assess the technology
 
of whe.it from social and economic point of view and also to
 
identify constraints to its higher production. Specifically,
 
the present study was under taken to fulfil 
the following
 

objectives :

1. To know the ownership and utilization pattern of avail
able resources under the possession of wheat farmers;
 

2o 	To identify the existing agronomic practices followed
 
in wheat production by different size of farm holdings;
 

3. To analyze and interpret the factors responsible for
 
change in wheat production;
 

4. 	To estimate the costs of and return from wheat cultivation;
 

5. To know the disposal pottern of wheat produces and
 
farmers' intentions towards growing wheat;
 

6. To assess the improved technology of wheat in the
 
context of farmers resource position;
 

7. 	To identify constraints to the higher production of wheat;
 

8. To sugg7est future research and policy guidelines for
 
sustaining wheat production.
 

1.3. Design of the study
 

Four Upazilo namely Shailkupa, Daudkandi, Modhupur and
 
Thakurgaon in Jessore, Conilla, Tangail and Dinajpur districts
 
respectively, where wheat cultiv-,tion has been extended rapidly,
 
were selected for the study (Figure 2). 
The areas have been
 
selected so 
as to represcnt the major agro-ecological zone of
 
Bangladesh and also where farmers are 
growing wheat in more
 
than 6>. of the net sown area of the district.
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One union in e-ch of the above upazilns were selected pur
posively where concentration of wheat cultiva,.tion was observed. A
 

list of all .rheat growers in e.-ch locality for the winter season
 

of 1980-81 w%-.s collected. A sample of one hundred farmers 
were 

selected from the list at 
random from each location. All the
 

selected farmers were ,rouped into three different groups accord

ing to the size of land holdin, s. 3rll f1rmers were those having 
land below or equal to one hectare and large fa rmers were having 

land more than two hectares. r.'ediun farmers waere those hnving lands
 

between one and two hectares. 

The unit of analysis chosen was one single plot of wheat of
 

each farmer, the ir.i of which was 
not less than 0.04 ha of land 
and from where detailed infornations of the characteristics of the 

plot and agronomic pr.ctices followed on the plot for wheat cultiva

tion were collected. Fairmers back7,rotmd information including his
 
resoalrce position, disposal of wheat produces, intentions towards 

wheat cultivtion and constraiints to hifgher wheat production were
 

also recorded with the help of a predigned questionnaire. To 

collect accurate and reliable d.aIta, enumera-tors visited each plot 
and interviewed the fairmers several times during the crop season.
 

The study period stairted in 1980-81 and continuud for three 

years upto 1932-85. Saae farmers were interviewed for all tie three 

wheat seasons to alleviate any effect of particular ye-ar. In the 
subsequent years, if any f:armer was found not 
to grow wheait, the 

causes for such behaviour were recorded and he was replaced by 

another farmers of the saime holding group in the locality. 

Due to limitations of f.acilities and resources, the analysis
 

employed were relai.tively simple and relied heavily on tabular 

analysis using -ver,'es, ratios, percentages etc. Multiple linear 
regression equation was fitted with seven important independent 

vari'aibles in minicomputor HP-85 to observe the resource use 
efficiency of the farmer. St:tistical tests like X2 was applied 
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wherever necessary to verify the validity of,conclusions drawn
 
from the analysis.
 

1.4. Wheat cultiv-,tion in the survey districts 

The four districts, Jessore, Comilla, Tangail and Dinajpur
 
to' ether cover a bout ,5 of tiije tot.,,l whe-at area1 and produce about 
34,a of tha total whe-tt production in .6anrladesh. 

Jessore district is situaited in the western part of
 
Bangladesh aind accounts for ,,bout 
6,j of the nations wheat
 
production. ibout 9," of its net 
 sown area is under wheat
 
cultivition, 
 which is higher than nationa-l average (Table 2).
 
.'he study 
 ,rea, which is 'about 240 kilometers west of Dhaka, 
lies within the --anges - kobaid-Ak irrigation project and the
 
topography is rel-,tively smooth. 3oils 
-are d.rk greyish brown
 
loamy to cl.ay soils with the claiy 
 soil predominating in the 

study area.:' The PH of the soil is 7.0. In dry soason, land pre
paration is 
 difficult without irrigation. Irrig-ttion is by
 
ca.n:al lining 
method which is m'iintained by Bangl..adesh Water
 
Development Bo.rd (BJDB). Irrigation wter scheduling is
 
mostly for rice cultiv-,tion for which farmers usually produce 
wheat without irrigaition. 

Comilla district is siturted in the eastern part of
 
Banisltdesh and accounts for about 
 1, of the nation's total
 
whot production. About 14,0 of the 
net sown area. of the
 
district is devoted 
 to whea'it production. The study area, which 
is abot 60 km east of Dhaka city is chatracterized by low to 
medium low land lyin,- within the middle 11ughna 2lood Plain. 
Every year flood water i-nturs the study area- and wheat is 
cultivited after the flood water recedes. The soils are 
predoin,.bly ,.1-ey sad-I or loamy soils of the Fuldi series 

A
making dry se.:,,son ploughing easy. The I1- of the soil is 6,7, 
Farmers in the .irea grow wheait without any irrigation water. 
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Table 2 : "iheiat production in survey districts compared 
to nltional sttistics (Aver;age of 1980-83). 

Indicators .Jessorc Comillt Tang-i__+IT Dinajpu Bangladesh-___ _ 
Wheat area (hectare) 42065 72805 18890 '71029 548238 

'Wheat production 

(Hatric ton) 66438 117622 38762 130812 1051707 
Yield (kc! .ctare) 1579 1616 2052 1842 1918 

Wheat area as pro
portion to net sown 
area (-) 8.50 14.20 7.59 14.54 6.43 

Wheat are'i !s pro
portion to total 
cropped area (,) 5.79 8.33 3.92 9.91 4.18
 

Source : Bangladesh Bureau of Statistics.
 

Tang-til district is situ°ated in the central north of
 
Banglaidesh and produces about 4,.' of the nations' total wheat 
production. This district is relatively now comer to wheat 
production. About 8.,7 of its net sown rtre:i is devoted to wheat 
production. The study areo, which is about 145 km north of 
Dhaka city, is oh,,ra,,ctkrized by red Hodhupur tract soil. The 
topogrphy of the land is terraced and rolling with clay to 
clay loamy soils0 "1ost of tiw. lands are ;above flood level and 
are well drained, groundwater tible is hig-h and deep tubewell 
irrig.ation is widespre-do The_ cl.ay soil in the winter make the 
land preparation extre.emely difficult without irrigation. The
PH of t10 3o-! is 7.1. Farmers in the study area produce wheat 
mostly under irrigated condition. 
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Dinajpur district is situated in the northwest part of
 
Bangladesh. It alone accounts for about 13,5 of the nations total 
wheat production and is one of the oldest wheat growing areas° 
About l5" netof sown area of the district is devoted to wheat 
cultivation. The lo-,nd is physiop-raphically classified as old 
Hima2ayan piedmont pliin,friable !,,ikin -

Soils are mainly sandy loam anddry sea on plu."fr l ai ondyplouhi. relatively easy. Ground
water tabl2, is high .and the area is covered by deep tubcwell
 
irrigationo The 
 study area, which is -ibout 435 km north west 
of Dhaka city enjoy the facility of electrically operated deep

tubewell irriga tion, the management of which lie with BWJDB.
 
During-S the period of December to 1"hay, .-
 cool dry east monsoon
 
blows from 
central Asia bringing, initially the low temperature 
and humidity and later on, conventional storm. Mean minimum
 

tenperature in winter falls below 50°F. The pH of the soil 
is 6-5. 

1.5. Desi-n of the report 

The present one is the final report of the study which
 
documented the findings 
of the study. Second chapter of this 
report deals with the background information of the wheat growers

regarding their family size, size of holding, resource use 
position and cropping intensity. Third chapter deals with the
 
wheat area of the farmers and cha.aractristics of the survey plot.
Agronomic practices with late of eich opcr ,tion and input use
 
have been presented in fourth 
chapter. Chapter V presents the
 
yield 
of wheatt and relatted factors affecting its yield. Costs,
 
returns and various 
 economic meuasures haive been shown in
 
Chapter VI. In 
 the next chapter, utilization and disposal pattern
 
of wheat produces of cich farmer 
with its seasonal price varia
tion 
and farmers' intoention towards producin:.; wheat in future 
have been presented° In chapter VIII conclusions have been 
drawn with re-ard to assessment of wheat technolory and identifica
tion of constr-iinits to hirg;hor wheat productions. Recommendations 
for futi-;re research and policy guideline have .-lso been made in 
this chapter,° 



CHAPTER II 

OCWE11j!{IP PATTIERN AND U6E OF LABOUR 
AND ANIIAL POER ILi THE ;6URVEY ARKiA 

The status of the selected sample farmers in relation to 
the composition and size of farm family, ownership pattern and
 
utilization of land, labour and animal is discussed in the
 
present chapter. This is very likely that the 
resource position
 
of a farmer would affect the crop production.
 

2.1. Farm size groups
 

When all the sampled farmers were grouped into small,
 
medium and large size groups, it was observed that about 47
 
percent were of 
large size (Table 3). The existance of small 
farmers in the sample was quite high in Daudkandi (66%) and
 
Modhupur 
 (56j') while in Thakurgaon the number of large farmers
 
were higher (48 ).
 

Table 3 : Frequency distribution of sample farmers 
according to their sizes of farm.
 

Farm size Number of farmers in different areas "Afl-.4ro 
grouapoa 

Shilkupa Thakurg N 0 

Small 52 66 
 56 
 34 188 47
 

Medium 
 32 22 24 
 18 96 24
 

Large 36 12 
 20 
 48 116 29
 

Total 
 100 100 
 100 100 
 400 100
 



2.2. Composition and size of farm family
 

During the survey period, the iverage number of family
 
members in the surv :y areas was 8.0 per farm out of which 31
 
percent wre adult male, 28 percent adult female nd 43 percent 
were children (Table 4). The number of family members was higher 
in Shailkupa (9,7) ind lower in ilodhupur (6.7). It was observed 
that the number of f!,,mily members of large f-rms was 9.9 per
 
f'trm while that of smaill farm was 
only 6.'7 (Tablu 5). This trend 
of incre..sin2'n the number of family members with the increase in 
the sizo of 1-mnd hoidins h-s :ls ,
been observed in all the loca
tions, •well as 
in ail the thre,", yeairso 
Yearwise analysis of
 
size of family rember3 shows that in '1 
the 3 years average
 
family size pe)r farm w:.S 
8.1 (Tabl 6). Although there was
 
increase in a'dult and
male female from 1980-81 to 1982-83, there 
was decre-se in the number of children in the last year thus
 
keeping the number of famuily member as 
8.1.
 

Table 4 : Average composition and size of farm family
 

in different survey areas.
 

e ,AvergenumIber of oach c-ategory 
Survey ?,t Adult feiqaleChildren Total.
 

Shailkupa 
 2.7 
 2.9 
 4.1 9.7
 
Daudkandi 
 2.4 
 1.8 
 3.7 8.0
 

hodhupur 
 2.2 
 1.6 3.0 
 6.7
 

Thakurgaon 
 2.6 
 2.3 
 2.5 7.5
 

All aroas 
 2.5 
 2.2 
 3o4 8.1
 

(31) (28) 
 (41) (100)
 

Bracketed figures re the percentige of total 
a. Under - welve years of age. 
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Table 5 	 Average composition and size of farm family 

according to the farm size groups.
 

Farm iz 	 Averqge number per farmFrm Toteal
group dult male 
 Adult feale Children
 

Small 2.0 	 1.7 
 3.0 	 6.7
 

Mediu 2.6 
 2.3 3.3 	 8.3 

Large 3.1 
 2.9 	 3.9 
 9.9
 

All sizes 2.5 
 2.2 	 3.4 
 8.1
 

Table 6 : Average composition and size of farm family
 

in different years.
 

7v Average number per farm
 
Survey 0
 
Year 	 adult male Adult female Children Total 

1980-81 2.4 	 2.2 
 3,5 8.1 

1981-82 2.5 2.2 3.4 8.1
 

1982-83 2.6 
 2.3 	 3.2 8.1
 

All year 2.5 
 2.2 	 3.4 
 8.1
 

2.3. 	Effective family labour
 

The average number of adult males who worked full time
 
in crop production was 1.7. This was 68 percent of the total
 
adult males in the family(Table 7). The average numbers of
 



13
 

full time adult males working in Agricultural production was
 
observed to be higher in Shailkupa and Thakurgaon compared to
 
Daudkandi and Nodhupur.
 

Table 7 : Average number of adult males worked full time in
 
crop cultivation in different survey areas.
 

Survey 7 Average number per farm 
 0f toti 
are7 1980-8 1981-82 1982-83 -w ml 

Shailkupa 
 2.1 1.9 
 1.7 1.9 
 70
 

Daudkandi 
 1.4 1.5 
 1.5 1.5 62 
Modhupur 
 1.4 1.6 "1.7 1.6 73 
Thakurgaon 
 1.9 1.9 1.7 
 1.8 69
 

All areas 
 1.7 1.7 
 1o6 1.7 68 

Wihen thle data were analysftd for different farm size 
groups, it w-is found th-it the large farms h.d the higher
number (1.9) of effective family la.bour who worked full time 
in crop production (Ta-ble 8). It waJs lower in small farms
 
(1.6). But 
 the small farms employed 80 percent of their total 
adult mLes in agriculture while it wa-s only 61 percent for 
large farms and 65 percent for Medium farms who were engaged 
full time in crop production. It shows that as 
the size of
 
farm increatsed, the percent of full time adult male workers
 
in agriculture production dicreasedo
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Table 8 : Average number of adult males worked full time in
 
crop cultivation according to the farm size groups.
 

Farm size 
group 

-___ 

Average 
F Q1980.-81 

191--7 

number 
2 6 1 

per 

2-8 

farm 
AveEg 0 
vr

of total 
males 

Small 1 o6 Io6 I .5 1 6 80 

Medium 17 19 1.6 1o7 65 
Large 1 1.9 1.8 19 61 
,ii groups 1,7 1 7 1.6 1o7 68 

The averige nurnber of permanent labour hi: ed on monthly
 
or yearly basis for agriculture production was 
0.4 per fnrm
 
(Table 9). 
This number ws highest in Thakurgaon (0.6) and
 
lowest in Daudkandi (0,3) 
 This tendency to hire permanent
 
labour was found prominent in la-rge farms where the average 
number of permanent labour ,.-s aibout 1.0 per farm. it was 
lower in small farms where the ,vGr-age number was c-,".y 0.1 
labour per farm (Table 10). 

Tab2e 9 : Permanen~t labours employed in crop culti-:ation 
per farm in different survey areas. 

Averac number of permanent hired labourSurvey area. 
1080-81 1981..-82 (1982-.83 6 Average 

Shailkupa 0o55 0.24 0o35 
 0o38 
Daudkandi 0o18 0.16 
 0. 42 0.25 
Hodhupur 0 o 43 0o40 0o36 
 0.40
 
Thakurgaon 0o70 0o50 
 0.51 0o57
 
All areas 0.46 0.33 0.41 0.40
 

http:1982-.83
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Table 10 : Permanent labours employed in crop cultivation
 
per farm by different farm size groups.
 

Fa.rm size Number of permanent hired labour
 
group 
 1980-81 1981-82 o 1982-83 8Average 

Small O.10 0.04 0.11 0.09
 
Medium 
 0.38 0.24 
 0.39 0.33
 
Large 1.07 0.95 
 0.86 0.96
 
All sizes 0.46 0.33 
 0.41 0.40 

2.4 Land occupancy
 

The average land under cultivation was 1.65 hectares per

farm (Table 11). The average land holdings per farm was observed
 
to be highest at Thakurgaon (2.74 ha) and lowest in Daudkandi
 
(1.01 ha) although cultivated land was observed to be higher
 
in Shailkupa. It was also observed that the cultivated land
 
area in all locations except in Shailkupa was 
less than the
 
land owned. Cultivated acreage in Shailkupa was 
found more
 
than the 
area owned due to predominat tenancy.
 

Table 11 
: Area per farm in different 3urvey areas (Average
 
of 1980-83).
 

Average hectares per farm
Survey area , 

ALand owned Land cultivated Q Cropped area
 

shailkupa 1.98 2.29 3.77 
Daudkandi 
 1.03 
 0.98 
 1.67
 
Modhupur 
 1.47 
 1.15 
 1.84
 
Thakurgaon 
 2.74 
 2.16 
 3.84 
All areas 
 1.81 
 1.65 
 2.78
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The average cultivat'. l.nd per farm was observed to
 

be highest 	(3.13 ha) for large farm size group compared to
 

medium (1.5) and small (0.8 ha) farm size groups (Table 12).
 

The average cultivated land per farm was found more in small
 

and medium 	group of farms compared to land owned which may
 

be due to the fact that the small and medium farmers cultivated
 

more lands 	on sharecropped basis than the large farmers.
 

Table 12 	 Area per farm in different farm size groups(Average
 
of 1980-83).
 

Average hectare per farm
Farm size 

group T 

_
 

ae
Land owned QLand cultivated Cropped
 

Small 	 0.60 0.80 1.46
 

Medium 	 1.45 1.50 2.53
 

Large 	 4.04 3.13 5.11
 

All size 1.81 1.65 	 2.78
 

2.5. Land fragmentation
 

The average number of plots per farm was found forteen
 

(Table 13), This number was higher in Thakurgaon (19) and
 

Shailkupa (18) and lower in Daudkandi (7). However, when
 

calculated on per hectare basis, the average number of plot
 

did not vary much. It was observed that as tae size of the
 

land holding increased, the number of plots per farm increased
 

but the number of plots per hectare decreased (Table 14). The
 

number of plots per farm, as observed in the study, was 24 for
 

large farms and only 7 for small farms. Conversely, the number
 

of plots per hectare was 10 for small and 7 for large farms
 

(Table 14).
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Table 13 
: Average number of plots per farm and per cultivated
 
hectare in different survey areas(Average of 1980-83).
 

Average number of plots
Survey area 
 Aver.l
 
Per farm Q Per cultivated hectare
 

Shailkupa 
 18 
 8
 

Daudkandi 7 7 

Modhupur 
 10 
 9
 

Thakurgaon 
 19 
 9 

ijll areas 
 14 
 8
 

Table 14 : Average number of plots per farm and per cultivated
 
hectare for different farm size groups (Average of
 
1980-83)o
 

Farm size IAverage number of plots
 
group 
 Per farm 
 Per cultivated hectare
 

Omall 
 8 
 10
 

Pledium 
 13 
 8 

Large 
 24 
 7
 

All sizes 
 14 
 8
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The plot area was also found different in different survey
 
areas as well -s for different size of farms. The average site
 
of the plot was estimated to be 0.12 hectare of land, which was
 
found higher in Daudkandi (0.14 ha) and Lower in f'odhupur and 
Thakurgaon (0.11 ha) (Table 15). However, average size of plot 
was found to be increased as the farm size increased (Table 16).
While for the small farmers average size plotof was 0.10 ha, 
it was 0.13 hectare for the large farm size groups. 

Table 15 : Av(Lrage plot size in different survey areas.
 

Polt size (hectare)
Survey area 1980-81 98182 1982-83 0 .verage 

Shailkupa 0.14 0.11 
 0.13 0.13
 
Daudkndi 
 0.13 0.13 
 0.17 0.14
 
Hodhupur 0.11 0.13 
 0.15 0.11
 
Thakurgaon 0.13 0.08 
 0.10 0.11
 
All areas 0.13 0.10 
 0.12 0.12
 

Table 16 : Average plot size for different farm size groups*
 

Farm size Polt size (hectare)
1g980-8 19180 1928 Average 
198 1 1981-82 

Small 
 0.11 0.09 0.11 0.10
 
Medium 
 0.12 0.10 
 0.14 0.12
 
Large 
 016 0.12 0.13 
 0.13
 
1ll sizes 0.13 0.10 
 0.12 0.12
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2.6. Cropping intensity
 

The average cropping intensity for the s-'-mple farms was
 
found 167 percent (Table 17). The cropping intensity was higher
 
in Thakurgaon (177%) and lower in Modhupur (160%) although hoth
 
the areas are 
covered by de;ep tubewell watero In Hodhupur,
 
however, due to uneven land structure, all the land, cln not be
 
cultivated in all the 
seasons. On the average, cropping inten
sity was found highest in 1980-81 (184%) and lowest (156%) in
 
1981-82 (Table 17). The cropping intensity was higher for small
 
farms (182,0) 
and lower for large (163,) group of farms (Tablel8),
 
that shows small farms cultivated their land more intensively
 
compared to other Group of firmso It may be mentioned that the
 
cropping intensity in all survey areas was observed to be sub
statially higher of nationalthan that the average which was 
about 153 percent0
 

Table 17 : Cropping intensity in different survey areas.
 

a[Cropping intensity -av 
Survey are 
 1980-81 
 -1981-82 
 1982-83 Q Average
 

Shailkupa 171 156 
 165 164
 
Daudkandi 
 189 168 
 156 170
 
Modhupur 169 
 163 
 148 1.66
 
Thakurgaon 201 
 152 176 177
 
All areas 184 158 165 167
 

.a!Cropping intensity Total cropped area X 100 

Total cultivated area
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Table 18 : Cropping initensity in different farm size groups.
 

Farm size iCropping intensity
 

group 
 1980-81 1981-82 Q 1 Average 

Small 
 196 169 
 180 182
 

Pledium 183 161 
 167 169
 

Large 
 179 150 
 159 163
 

All size 184 158 
 165 167
 

2.7. Livestock ownership
 

The average number of draft animal per farm was found 2.3
 
which comprised 64 percent of the total cattle head (Table 19).
 
Average number of cattle head was found lowest in Daudkandi
 
out of which number of draft animal per farm wfis 
only 1.9
 
(Table 19). Small farms had less number of draft animal (1.7)
 
per farm compared to medium (2.4) and large (3-3) group of farms
 
(Table 20). ;Also number of milch cow and youngstock were more
 
in large farms than medium or small farms. In fact, number of
 
cattle head was 
found to increase with the inorease in the size
 
of farms. ;iverage situation for e-ich different years showed
 
that the draft animal was less in 1981-82 (2.2 per farm) compared
 
to 
other two years (Table 21).
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Table 19 : 	Average number of ca.ttle head per farm in
 

different survey areas (Average of 1980-83).
 

iAverage number per farms
 
Survey area 0 7-Youngstock
 

Draft animal flilch Cow Yeungatock
 

Shailkupa 2.5 0.9 1.2 4.7 

Daudkandi 1.9 0.3 0.7 2.9 

Modhupur 2.4 0.3 0.8 3.5 

Thakurgaon 2.4 0.7 0.6 3.7 
All areas 	 2.3 0,5 0.8 5.6 

(64) (14) (22) (100)
 

Bracketed figures are the percentages of total.
 

Table 20 : 	 Average number of cattle head per farm by farm 

size groups (2'verage of 1980-83). 

Farm size 	 iverage number of each category 

group Milch Cow
Draft animal I 	 Youngstock Total 

Small 	 1d7 0.2 0.6 2,5
 

(68) (8) (24) (100)
 

Medium 	 2.4 0.5 0.8 3.7 

(65) (14) (22) (100)
 

Large 	 3.3 140 1.2 5.5 

(60) (18) (22) (100)
 

Bracketed figures are percentages of total.
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Table 21 ivera.ge number of cattle head per farm
 
in different survey years.
 

Survey Average number per farm
 

Year Draft animal 1ilch Cow Youngstock Total
 

1980-81 2.4 0.6 0.8 3.8
 
1981-82 2.2 0.5 0.8 3.5
 

1982-83 2.3 0.5 0.9 3.7
 
Average 2.3 0.5 0.8 3.6 

The draift animals were not evenly distributed among the
 

farms. On the aver-age of 3 years, it was observed that 10 percent
 

of all farmers did not have any draft animal and 65 percent
 

farmers had only one or two draft animals (Table 22).
 

Table 22 : Distribution of farms by the extent of draft power
 

ownership in different survey areas (Average of 1980-83).
 

Nunmber of far)s by number of draft animals 
Survey area
 

liono 12 34~ Above - 4 _ l 

haiikupa 3 68 22 7 100 
Daudkandi 30 45 21 4 100 
odhupur 5 71 21 3 100 

Thakurgaon 1 78 16 5 100 
All areas 39 262 80 19 400
 

(10) (65) (20) (5) (100) 

r,icketed figures are the percent, .;e of tota'l farms, 
Chi-squire (x2) = 69.20 significant at the 99.90 percent 

confidence,level. 

http:ivera.ge
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In Daudkandi, 30 percent farmers did not have any work animal.
Lbout 20 percent of the total small farms did not have any
animal to plough and 74 percent small farmers had only one or
two draft animals (Table 23). Among the large 
.
.groupof farmers,
37 percent farmers had 3 to 4 draft animils and 15 percent
farmers had more than four draft animals. 

Table 23 
: Distribution of farms by the extent of draft power

ownership for different farm size groups (Average
 
of 1980-83).
 

Farm siz Number 
of farms by number of draft animals
 

group 14-
1.one - I :)  o tbovo 

Small 
 37 139 11 
 1 
1 68 26 

188Hedium 

1 96
Large 
 1 55 43 
 17 
 116
Jill sizes 
 39 262 
 80 
 19 
 400
 

(10) (65) (20) 
 (5) 
 (100)
 

Bracketed figures are the percentages of total farms.
Chi-square (x2) 
= 116.04 significant at the 99.90 percent
 

confidence level.
 

'dhen the nuaber of CL':ft animal was; calculated on the basisof per unit areai, it ws observed that the averap~e number of draftanimal per hectare of cultivated and cropped area was 1.4 and 0.8respectively (Treble 24). This number was varied among different
survey areas and farm size groups. The number of draft animal per
hectare of cultivated l;nd was higher in small farms (2.1) andlower in lqr :e 
farms (1.1) 
sizu group (Table 21). It indicates that
the cost of keeping work animal per unit of land area was muchhigher for small than mcditu or large farms. 
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Table 24 : Per hoctare draft tninal heads according to cultivated 
and cropped in*ar0". different survey areas,. 

Survey 0 itvere fnumber of draift animals per hectare
 

area 0Cultiwited l-nd Cropped area
 
9 8 8 1jjj jverag8 ) 1980-81 81-2 82---r87 -

Shailkupa 
 1.1 1,1 1.0 1.1 0.7 0.7 0.6 0.7
Daudkandi 
 2.2 1.7 1.9 1.9 1i1 1.0 1.2 1.11'1odhupur 
 1.5 2.1 2.0 2.1 0.9 
 1.3 1.4 1.3Thaku-gqon 
 1.2 1.3 1.0 1.1 
 0.6 0.8 0.6 
 0.6
 
-55areas 1.4 1.3 1.4 0.8 0.9 
 0.8 0.8
 

Table 25 : Per hectare draft animal heads by cultivatod and cropped 
area for different farm size groups. 

,verif,)a nunber of draft ,nimals per hectareFarm size -.... td l.d.e 
group 0 ulti .tod0 Cropped

980-8 8285 8182a82-8 
-- 82-8 Average9 -8--2) 2- iiverjaffi1980.81 81___________ 

Small 
 2.3 2.0 2,1 2.1 1.2 1,.2 1.1 1.2Medium 1.6 1.5 1.7 
 1.6 0.9 0.9 
 1.0 0.9
Large 1.1 1.2 0.9 1.1 
 0.6 0.8 005 
 0.6
A.ll sizes 1.5 
 1.4 1.3 1.4 
 0.8 0.9 
 0°8 0.8
 

http:iiverjaffi1980.81
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There was systor of hiring out, hiring in or 
sharing the
 
draft animals among the farmers. In Dudkrmndi on the average 21 
farmers hired in draft anim-ls from other f rmers, 16 farmers
 
shared th',ir draft .animails and 5 farm,rs hired 
 out their draft
 
animals to others for plouhing land (Table 26).
 

Table 26 : Percent of farmers hiring out/in and sharing draft
 
animals in different survey areas (vorage of 1980-83). 

Number of farmers
CirinShailkupa
Shikp 0 Daudkandi ~~iuu Q AllPlodhpu 'hakurgaon 0 area 

Hired out
draft animals 
 2 5 2 10
 

Hired in

draft animals 
 4 21 
 1 26
 

Shared draft

animals 
 i 16 
 18
 

It was obly 24 small farmers or 13% of the total small 
farmers who hired draft animal for ploughing land (Table 27).

Howev or, another 12 farmers shared their draft animals with
 
others. Large farmers did not taker in draft animal from other
 
but only one large farmer was found to 
share his animals, with
 
others for ploughing the land (Table 27).
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Table 27 : Percent of farmers hiring out/in and sharing draft
 
animals by different farm size groups(Average of
 
1980-83).
 

Criterion t Number of farmers
Q __ 
 _ Q

0mall 
_ 

Pledium Large All sizes
 

Hired out
draft animals 
 5 
 3 
 2 
 10
 

Hired in
draft animals 
 24 
 2 
 - 26
 

Shared draft
animals 
 12 
 5 
 1 
 18
 

It was observed from the survey result that about 59%
of all the farms owned goats and/or sheeps (Table 28). The
 
average number of such farm was higher in Thakurgaon (73%)

and lower in Daudkandi (41-,). 
The tendency to keep sheeps

or goats was more among the large group of farmers (Table 29).
Seventy three percent of the large farms were 
found to own
goats/sheeps while 53 percent of the 
small farms and 52 per
cent of the medium farms owned goats/sheeps.
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Table 28 : 	Percent of farms having goats and/or Sheep in
 

different survey areas.
 

Percent of 	farms having goats and/or Sheep
Survey area' _ 998 
1980-81 981-82 1982-83 Average 

Shailkupa 62 64 72 66 
Daudkandi 56 45 22 41 
Modhupur 68 62 41 57 
Thakurgaon 61 71 86 73 
iLll areas, 62 61 55 59 

Table 29 	 Percent of farms having goats and/or sheep by
 

different farm size groups.
 

Q 

Farm size Percent of farms having goats and/or sheep 
group 	 Q1980.-81 1981-82 1982-83 Average 

Small 56 55 46 53 

Medium 	 59 59 47 
 52
 
Large 72 72 75 73
 
All sizes 62 61 55 59
 



CHAPTER III
 

WHEAT AREA .I,}D THE SURVEY PLOT 

The average 
area under wheat cultivation iij. different
 
locations and farm size groups during the period from 1980-81
 
to 19L32-83 crop 
seasons and the characteristics of the survey

plot were discussed in this chapter.
 

3.1. Area under wheat
 

The average wheat area per farm was found to be 0.30

hectare (Table 30). In all 
the survey areas wheat area was

observed to be decreased during the period of 1981-82 and
1982-83 compared to 1980-81 crop season. Amnong the survey

areas the farmers of Thakurmaon cultivated more areas ofwheat (0.43 ha) compared to the farmers of other areas. FromTable 31, it was found that lar-e farms produced wheat onlarier areas (0.47 ha) than the area by small (0.20 ha) or

medium size farms (0.29 ha). Although small farms planted
less area under wheat than medium or lar;e farms, theyproduced wheat on about 25; 
 o 
their total cultivated land.

iedium and large farms produced wheat on 19, and 15"' respect
ively of their cultivated land.
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Table 30 : Average area under wheat cultivation per
 
sample farm in different survey areas.
 

Area under wheat cultivation (hectare)

Survey 
 1980-81
191area 1981-81-82 982-83 Average
 

Shailkupa 
 0.30 
 0.18 
 0.17 
 0.22
 
Daudkandi 
 0.29 
 0.23 
 0.27 
 0.26
 
Nodhupur 
 0.38 
 0.27 
 0.23 
 0.29
 
Thakurgaon 
 0.60 
 0.28 
 0.39 
 0.43
 
All areas 
 0.39 
 0.24 
 0.26 
 0.30
 

Table 31 
: Average area under wheat cultivation per
 
sample farm by different farm size groups.
 

Farm size 
 Area under wheat cultivation (hectare)
 
group 1980-81 1981-82 1982-83 Average 

Small 
 0.24 
 0.17 
 0.18 
 0.20
 
Medium 
 0.39 
 0.24 
 0.28 
 0.29
 
Large 
 0.62 
 0.38 
 0.38 
 0.47
 
All sizes 
 0.39 
 0.24 
 0.26 
 0.30
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On the average, a farmer cultivated wheat on his 2.8
 

plots of land (Table 32). The number of plots was also wore
 

in the year 1980-81 compared to 1981-82 and 1982-83 crop seasons.
 

The plot number was observed to be higher in Thakurgaon
 

compared to other areas. Large farms used more number of plots
 

for wheat cultivation than small or medium farms (Table 33).
 

Table 32 : 	Average number of wheat plots per sample
 

farm in different survey areas.
 

SSurveye area Average number of wheat plots per farm
.	 Avrg
 

1981-82 	 Average1980-81 1 	 1982-83 


Shailkupa 3.9 2.2 2.2 2.8
 

Daudkandi 2.3 2.0 1.9 2.1
 
i')odhupur 3.5 2.5 2.1 2.7
 

Thakurgaon 3.6 3.4 3.6 3.5
 

All areas 3.3 2.5 2.4 2.8
 

Table 33 	 Average number of wheat plots per sample
 

farm in different farm size groups.
 

Average number of wheat plots per farm
Farm size 

group j1980-81 '"1981-82 1982-83 Average 

Small 2.5 2.1 1.8 2.1 

Medium 3.6 2.5 2.7 2.9 

Large 4.4 3.4 3.2 3.7 

All sizes 3.3 2.5 2.4 2.8 
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3.2. Area under survey plot
 

It is very likely that size, tenurial status, topography

of land, soil texture and cropping pattern of the survey plot

would influence the production of wheat.
 

Average size of the survey plot of wheat was 0.11 hectare

of land (Table 34). The size of survey plot was bigger in
Daudkandi (0.13 ha) compared to that of other areas. The larger
size of survey plot was observed in large farm size group

(Table 35). 
On the average large farmers' survey plot size was
0.13 hectare compared to 0.09 hectare and 0.11 hectare respectively

for small and medium size group of farmers. It was also observed
that thaere 
was a tendency of increase in plot size from year to
 year during the survey period in case of small and medium farm
size group but in case of large farm size group it was re'Terse.
 

Table 34 : Average size of survey plot in different
 

survey areas.
 

Average size of survey plot (ha) per farm
Survey area 19o8 
 oo-o
1 8 1981-82 Q 1982-83 Average
 

Shailkupa 
 0.07 
 0.10 
 0.09 
 0.09
 
Daudkandi 
 0.14 
 0.12 
 0.14 
 0.13

Modhupur 
 0.10 
 0.12 
 0.12 
 0.11
Thakurgaon 
 0.15 0,08 0.09 
 0.10
 
All areas 
 0.13 
 0.11 
 0.11 
 0.11
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Table 35 
 Average size of survey plot by different farm
 
size groups.
 

Farm size Average size of survey plot (ha) per farm
 
group 1981821_1980-81 1981 QQ 1 Average982-8 

Small 0.08 0.09 0.10 0.09 
Medium 0.10 0.11 0.11 0.11
 
Large 
 0.15 0.13 0.13 0.13 
All sizes 
 0.13 
 0.11 0.11 0.11 

On the average, 90 percent of the survey plots of wheat
 
were owned by the farmers and only 10 percent survey plots were
 
operated under the tenural arrangement (Table 36). Tenural
 
arrangement was 
observed to be more in Thakurgaon area and less
 
in Daudkandi. Eighteen percent of the small farmers' survey

plots were under share cropping system (Table 37). But for other
 
two groups of farms, negligible number of survey plots was under
 
share cropping systems.
 

Table 36 : Frequency distribution of survey plots by tenure
 
status (Average of 1980-83).
 

0i uiber of plots by tenure statusSurvey area O 6 S All
 
wne 
 haeopped Hortgaged Al
 

Shailkupa 
 91 
 9 
 - 100 
Daudkandi 
 97 
 2 
 1 100
 

odhupur 88 11 1 100 
Thakurgaon 86 14 - 100 
All areas 362 
 36 
 2 400
 

(90) (9) (1) (100) 
Bracketed figures are 
the percentages of total plots.

Chi-square (x2 ) = 11.43 significant at 90 percent confidence
 

level.
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Table 37 : Frequency distribution of survey plots for different
 
farm size groups (Average of 1980-83).
 

Farm size r Number of plots by tenure status
fotae 
 l
 
group 
 Owned Share cropped Mortgaged All 

Small 
 154 32 
 2 188
 
Hedium 
 93 
 3 
 - 96
 
Large 115 
 1  116
 
All sizes 362 36 
 2 400
 

(90) (9) 
 (1) (100)
 

Bracketted figures are the percentages of total plots. 
Chi-square (x2 ) = 30.83 significant at the 99.9.0 percent 

confidence level. 

3.3. Soil texture of survey plots
 

According to the report of the farmers, the soil of 45
 
percent of the survey plots were of loamy, 25 percent were of
 
clay and 24 percent were of sandyloam in texture (Table 38).
 
Dif erent survey areas represents different soil texture. In
 
Daudkandi, loamy soil comprised 94 percent of the survey plots
 
whereas in Modhupur, 89 percent of the survey plots were of
 
clay texture 
(Table 38). In Shailkupa and Thakurgaon areas,
 
most of the survey plots were 
of loamy to sandy loam soil
 
texture°
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Table 38 : Frequency distribution of survey plots by soil
 
texture (Average of 1980-83).
 

iNumber of plots by soil texture
 
Survey area Loamy gaudy 0Clay 
 Clay dy All0 soil soil 0 soil loam m
 

Shailkupa 48 1 
 2 1 48 100 
Daudkandi 
 94 1 2 3 - 100 
M'odhupur 2 3 89 1 5 100 
Thakurgaon 
 36 11 
 6 5 42 100
 
All areas 
 180 16 99 
 10 95 400
 

(45) (4) (25) 
 (2) (24) (100)
 

Brackated figures are the percentages of total plots.
 
Chi-square (x2) 
= 417.99 significant at the 99.90 

percent confidence level.
 

3.4. Topography of survey plot
 

When the topography of land was classified into three
 
classes, namely high (no flooding), medium high (sometimes
 
flooding) and medium low (flooding recedes in November) land,

it was observed that on the average, 29,- of survey plots were
high land, 43J were mudium high and 28,. were medium low land 
(Table 39). The topography of land varied from area to 
area.
 
Ninetyfour percent of the 
Survey plots in rPodhupur were high
land while 84/' and 78,' respectively of Shailkupa and Thakurgaon 
areas were medium hi,-h land (Table 39). In Daudkandi, 94.- survey
plots were medium low land where wheat was planted after the 
flood water recedes.
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Table 39 : 	Frequency distribution of survey plots by
 

topography of land (iiverage of 1980-83).
 

Number of plots by topography of land

Survey area 
 Q A

0iHigh Medium high -Me-lium low All 

Shailkupa 2 
 84 	 14 
 100
 
Daudkandi  6 
 94 100
 
Modhupur 94 	 6 -	 100 
Thakurgaon 19 78 	 3 100 
All area 115 17z. 	 111 400 

(29) 	 (43) (28) (100) 

Bracketed figures are the percentages of total plots.
 
Chi-square (x ) 549.56 significant at the 99.90
 

percent confidence level.
 

3.5. Cropping patterns of survey plots
 

A good number of cropping patterns were observed on the
 
survey plots. During the survey periods it was observed that 
about 58 percent of the survey plots were under double cropped 
and the rest 42 percent plots were under triple cropped area.
 
Aus rice followed by transplanted amon rice followed by wheat
 
and broadcast amen rice followed by wheat were the two major 
patterns followed in 46 percent of the survey plots (Table 40).
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Table 40 : Cropping pattern followed on the survey plots
 
(Average of 1980-83).
 

Number of plots 
Cropping pattern Shail-I 

pa 
Daud-
kandi 

Iodhu-
pur 

ThakurAll areas 
gaon 

Fallow-BoAman-Wheat - 01 - - 91 23 

Fallow-T.Amen-'heat 29 - 10 20 59 15 
Aus-Fallow-Wheat _ 5 62 2 69 17 
Aus-T.Aman-.heat 25 - 21 46 92 23 

T.Aus-T.Aman-Wheat 41 - - 18 59 15 

Jute-Fallow-WUheat 3 4 5 2 14 3 
Jute-T.Aman-W'heat 2 - 2 12 16 4 

All cropping pattern 100 100 100 100 400 100 

In Nodhupur area where most of the land of survey plots
 
were high, aus rice followed by wheat was the pattern followed
 
in 62 percent of the survey plots. In Shailkupa and -nakurgaon
 
areas where medium high land was predominant, aus or transplanted
 
aus rice followed by transplanted amon rice followed by wheat
 
were the most common patterns followed in the survey plots.

Broadcasted amen rice followed by wh-at was a pattern followed
 
in 91 plots in Daudkandi where medium low land 
was predominant.
 
This area remain inundated under water for most of the period
 
of the year where amon rice is broadcasted. After harvesting
 
the crop, the farmers planted wheat.
 



CHAPTER IV
 

AGRONOIC PRACTICES FOLLOWED 

IN THE PRODUCTION OF WHEAT 

The present chapter deals with the level of technology
 
used and agronomic practices followed by the farmers in wheat
 
cultivation. Variation in time of each operation as well as
 
in input use 
among the different farmers and different locations
 
have been discussed.
 

4l1. Land preparation
 

Land preparation for the wheat cultivation included plough
ing, laddering and other activities required to make the soil
 
suitable for sowing seeds.
 

Ploughing on the survey plot started at different period
 
of time in different locations and for different farmers. The
 
average of three years informations show that the date of first
 
ploughing ranged between the last week of September in Nodhupur
 
and first week of January in Thakurgaon. Table 41 shows that more
 
than 50% farmers started ploughing in the 3rd and 4th week of
 
November. However, 64,0 farmers in Daudkandi, 51% in Shailkupa
 
and 54% in Thakurgaon started ploughibg during this period
 
mainly because most of the farmers in these areas cultivated
 
wheat after harvesting amon rice crop. But in Nodhupur 63%
 
farmers started ploughing their land before this period because
 
most of the farmers did not have any crop in the field during
 
amon season° Land preparation was late in Thakurgaon where 31%
 
farmers started ploughing the land in the last week of December
 
and fire. week of January (Table 41).
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Table 41 : Frequency distribution of survey plots according
 
to the time of first ploughing (Average of 1980-83).


i °r
 
Time of first ploughing 
 Shail aud- Hodu- Thakur- All areas


kupa. kandi pur 
 gaon 
 N 

September 24 - 30 
 - - 20  20 5
 
October 
 1 - 31 1 
 - 35 - 36 9
 
November I - 15 
 20 1 
 8 1 30 7
 
November 16 
- 23 23 
 19 18 25 85 21
 
November 24 - 30 28 
 64 10 
 29 131 33
 
December I - 7 
 21 11 4 
 7 43 11
 
December 8 - 15 5 
 4 3 
 7 19 5
 
December 16 - 31 
 2 1 
 2 26 31 8
 
January I - 7 
 -
 -
 - 5 5 1
 
All 
 100 100 
 100 100 400 100
 

Ninety percent of the total farmers used bullocks alone for
 
the land preparation (Table 42). In Daudkandi, 25% farmers used
 
one bullock and one cow and another 7j used only cow for land
 
preparation. In other areas most of the farmers used bullocks alone.
 

Table 42 Frequency distribution of survey plots according to
 
source of power used in land preparation (Average
 
of 1980-83).
 

Number of plots by source of power
Survey area & Cow 
 Cow
 
Bullock Q ulock - B All 


Shailkupa 100  - 100 
Daudkandi 67 25 7 
 1 100
Nodhupur 97 
 - 2 
 1 100
Thakurgaon 97  1 
 2 100
All areas 361 
 25 10 4 
 400


(90) (6) 
 (3) (1) (100)
 

Bracketed figures are 
the percentages of all 
sources.
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It was observed that the size of farms has significant
 
effect 
on the kind of draft animal used. More number of small
 
farmers were found to use cows than medium or large farms 
(Table 43).
 

Table 43 :Relation between farm size and source of power
 
used in land preparation (Average of 1980-83).
 

Farm size Number of plots by source of power 
group - IAl uBullock lock & Cow Cow Buffalosources 

Small 
 164 
 16 8  188
 
Medium 
 89 
 6 1 
 - 96
 
Large 107 
 4 2 
 3 116
 
All sizes 360 
 26 11 
 3 400
 

(90) (6) 
 (3) (1) (100)
 

Bracketed figures are the percentages of all sources. 

Chi-square (x2 ) 
= 13.50 signilicant at 95 percent 

confidence level.
 

Number of ploughing and number of laddering varied from
 
farm to farm and from location to location. On the average, 58%
 
farmers ploughed their land for 3 to 4 times (Table 44). In
 
Daudkandi 90,, farmers, in Thakurgaon 67%b and in Shailkupa 62% 
farmers ploughed for 3-4 times while in Modhupur it was only 14%
 
farmers who performed 3-4 plou-hings (Table 44). About 68% farmers
 
in Modhupur ploughed for 5-6 times for wheat cultivation. This was
 
again mainly because most 
of the farmers in Modhupur did not
 
produce T.Aman for which they had time to plough down their land
 
more and more.
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Table 44 : Frequency distribution of survy plots according
 
to number of plou ,1-ings and ladderings (Average
 

of '1980-83)°
 

- al- d- odhu- ThakurQ All areas
aoo NoOpraio/N ~ kupa kandi pur gaon 

Ploughings 

3 - 4 62 90 14 67 233 58 
5 - 6 30 10 68 33 141 35 
7 - 8 8 - 18 - 26 7 
All 100 100 100 100 400 100 

Ladderings
 

3 - 4 5 15 8 67 95 24
 

5 - 6 25 80 32 
 22 159 1,0
 
7 - 8 37 4 26 
 11 78 19
 
9 -10 15 1 19  35 9
 

11 - 12 10 - 6 
 - 16 4 
Above 12 8 - 9 - 17 4
 
All 100 100 100 
 100 400- 100
 

The number of laddering also varied much within the farms
 
and locations. Although variation ranged between 3 to over 12
 
number of ladderings, on the average, over 80,"o farmers were
 
confined it within 3-8 ladderings (Table 44). In Daudkandi, about
 
800 farmers concentrated the number of ladderings to 5-6 times
 
while in Thakurgaon 67>/farmers performed 3-4 ladderings and in 
Shailkupa 37. farmers performed 7-8 ladderings (Table 44). In 
Shailkupa and Modhupur the tendency to give more ladderings was 
observed. 1,hile 70;, and 60,i, farmers respectively in Shailkupa 
and Hodhupur gave ladderiugs for 7 times or more, the similar 
number was given by 5'' and 11, farmers in Daudkandi and
 
Thakurgaon respectively.
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Although number of ploughing and ladderings varied for
 

different size of farms, no significant difference was obtained
 

even at 10% level of significance.
 

4.2. Sowing of seeds
 

About 86% of the sampled farmers produced Sonalika variety
 
seeds although the seeds of other varieties like Pavon-76, Balaka
 
and Tanori were not uncommon (Table 45). In 1odhupur 7% farmers
 
produced Tanori, while in other areas this variety was not avail

able. Pavon-76 was available in all the areas but in few cases
 
only (Table 45). Major number of farmers in all farm size groups
 
produced Sanalika variety seeds (Table 46). Eighty percent of
 
the small farmers, 86% of the medium farmers and 95% of the large
 
farmers produced sonalika variety seeds. About 8% of the tota;
 
farmers could not specify the name of the variety. Most of them
 

are small farmers from Daudkandi.
 

Table 45 : Frequency distribution of sample farmers according
 

to variety of seed used (Average of 1980-83).
 

Number of farmers by variety of seed
 

Sureyara onalika o Balaka Tanori Q Pavon-6 Ntse- All
100"0if ied.-

Shailkupa 93 - - 1 6 

Daudkandi 65 8 - 4 23 100
 
Hodhupur 87 1 7 
 3 2 100
 
Thakurgaon 99 - - I -


All area.s 344 9 
 7 9 31 400
 
(86) (2) (2) (2) (8) (100)
 

Bracketed figures are the percentages of total farmers.
 
Chi-square (X ) = 93.98 significant at 99.90 percent
 

confidence level.
 

100 

100 
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Table 46 :Relation between farm size and variety of seed
 
used (Avrage of 1980-83).
 

Farm SQ 	
Number of farmers by variety of seed 

group 	 Not speci-)Sonalika Balaka Tanori Pavan 76 f iedAll 
ILL00L fied 0 

Small 
 151 5 3 4 
 25 188
Medium 
 83 3 
 2 
 4 
 4 96
Large 
 110 
 1 2 1 
 2 116
All size 
 344 
 9 7 9 
 31 400
 
(86) (2) 
 (2) (2) 
 (8) (100)
 

Bracketed gigures are 
the percentages of total farmers.
 
Chi-square (x2 ) 
= 	 20.37 significamt at 99 percent 

confidence level. 

Seed rate of wheat varied not only among the farms but in
different locations as 
well as in different years. In 1980-81 the
 average seed rate was 143 kg/ha while in 1982-.85 it was reduced to
125 kg/ha (Table 47). The average 
 seed rate in these years was

observed lowest in Shailkupa (120 kg/ha) and highest in Daudkandi

(146 kg/ha) (Table 47). The average seed rate for small farm size
 group was found 138 kg/ha which was the highest among all farm si 7
 groups (Table 48). The seea rate was 
lowest for large farm size group (129 kg/ha), However, ror all the farm size groups seed rate
 was reduced gradually during last 3 years(Table 48). The main 
reason behind this was apprehended a scarcity and thereof highprice of seeds during last two years. This h.qs 
forced the farmers
 
to reduce seed rate.
 

http:1982-.85
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Table 47 : 	Average seed rate used to 
tile wheat plots in
 
the different survey areas.
 

Average seed 	rate (kg/ha)
 
Survey area 1980-81 1981-82 1982-83 Average 

Shailkupa 
 125 116 119 
 120
 
Daudkandi 
 164 146 133 
 146 
Modhupur 
 150 147 
 129 141
 
Thakurgaon 
 132 121 113 
 123
 
All areas 
 143 134 
 125 
 134
 

Table 48 : 	Average seed rate used to the wheat plots by
 

different farm size groups.
 

Farm size Average seed rate (kg/ha)
 

group 
 1980-81 oQ1981 -82 1982-83 Average 

Small 
 147 138 
 128 
 138
 
Medium 
 142 133 127 
 133
 
Large 
 138 129 
 120 129
 
All sizes 143 134 125 
 134
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The variation of seed rate in different locations was found
 
significant at 
one per.cent level of significance. It ranged from
 
below 115 kg to above 175 kg p03r hectare (Table 49). On the average
 
of all locations and all the three years, 28%0 farmers applied seed
 
rate between 131 
to 145 kg per hectare. However, in Shailkupa,
 
where the avera-e se 
d rate was very low, 42/ farmers used seed
 
between 131 
to 145 kg per hectare and 30, farmers used seed below
 
115 kg/ha. In Daudkandi, where average seed rate was higher, 51%
 
farmers used seed rate between 146 to 
160 kg per hectare and ano
ther 25%'farmers used it between the range of' 161 
to 175 kg/
 
hectare (Table 49).
 

Table 49 Distribution of sample farmers according to seed
 

rate followed (Average of 1980-83).
 

Number of farmers by seed rate (kg/ha)
Survey areaQ _ __-TAoIAl 

Upto 115 116-130 131-1451146-160 16All
 

Shailkupa 30 16 42 6 3 3 100 
Daudkandi 3 4 13 51 25 4 100 
Modhupur 12 8 30 19 14 17 100 
Thakurgaon 42 23 27 4 1 3 100 
All areas 87 51 112 80 43 27 400 

(22) (13) (28) (20) (11) (7) (100) 

Bracketed figures are the percentages of total farmers. 
Chi-square (x2 ) = 200.43 significant at the 99.90 percent 

confidence level. 
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Small farmers were observed to use more seedrate than
 
medium or large farmers. A total of 91 
small farms or 48% of
 
the small farms applied seed rate more than 145 kg per hectare
 
while it was o
,ly 32/ of the medium farms and 24; of the large
 
farms who used seed rate above 145 kg/ha (Table 50). One of the
 
main reasons to apply more 
seed rate for the small farmers was
 
to avoid risk of poor germination°
 

Table 50 Relation between farm size and seed rate
 
(Average of 1980-83).
 

Farm sizeo Number of farmers by seed rate (kg/ha)
 
Group 
 U 115 116-130 1U1-1451161-175131-145 Q Above P11
146-160161-175
 

_____ _____115 ~1 7 5 < 

Small 34 
 19 44 
 48 29 14 188
 
Medium 23 
 15 27 18 8 5 96
 
Large 30 
 17 41 14 6 8 116
 
All sizes 87 
 51 112 80 43 
 27 400
 

(22) (13) .(28) (20) 
 (11) (7) (100)
 

Bracketed figures are 
the percentages of total farmers.
 
Chi-square (X2) = 22°69 significant at 95.00 percent
 
confidence level.
 

The major source of seed was Bangladesh Agricultural Develop
ment Corporation and from the farmers own farm. Average of all
 
areas and of 3 years show that 41% farmers used BADC supplied seed
 
and 37; j used their own seeds. The rest procured seeds either from
 
local market or from other farmers (Table 51). In fact, BADC
 
supplied seeds has been dominated in Madhupur, where the contract
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Table 51 : Frequency distribution of sample farmers according
 

to source of seed used (Average of 1980 - 83).
 

Survey area 
 Number of farmers by source of seed
 

Q Own Q Other q Local BADC Q All sources

8 8farmers [ Market 8 8
 

Shailkupa 15 
 4 26 55 100
 

Daudkandi 75 
 9 3 14 100
 

Modhupur 10 
 1 
 7 82 100
 

Thakurgaon 50 14 22 .. 
 100
 

All areas 149 28 58 165 
 400
 

(37) 
 (7) (15) (41) (100)
 

Bracketed figures are the percentages of total farmers 
Chi-square (X2) = 194.69 significant at the 99.90 percent 

confidence level. 

growers scheme was present. In Daudkandi and Thakurgoan most of
 
the farmers used their own seeds. It was observed that all the
 
different farm size groups follow the same trend of prrcuer4en of
 
seeds i.e. BADC was 
the major source for smallmedium as well 
as
 
large farm size group and own stored seeds was the next source for
 
all size farmers (Table 52).
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Table 52 : Relation between farm size and source of seed
 
nused (Average of 1980-83).
 

Farm size Number of farmers by source of seed
 
group Own Other farmers Local market ADCoAll sources
 

Small 68 21 25 74 188 

(36) (11) (13) (40) (101)) 

Medium 33 
(34) 

4 
.)(17) 

16 43 
(45) 

996 
(100) 

Large 48 3 17 48 116 

(41) (3) (15) (41) (100) 

All sizes 149 27 58 165 400 
(37) (7) (15) (41) (100) 

Bracketed figures are the percentages of total farmers.
 
Chi-square (X23 10.76 significant at 90 percent
 

confidence level.
 

Time of sowing seeds varied from location to location. It
 
started from the last week of October to middle of January. In
 
Daudkandi more than 80% farmers completed sowing within the first
 
three weeks of December (Table 53). But in Thakurgoan 31% farmers
 
completed sowing during January. On the average, two thirds of the
 
total farmers concentrated their sowing of wheat seeds within
 
last week of November to third week of December (Table 53). 
In
 
Daudkandi and Thakurgoan the sowing was late due to 
late harvest
 
of amon rice crop.
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Table 53 : Frequency distribution of survey plots according to 
time .-.seed sowing (Average of 1980-83). 

Ts hail- Daud- Hodhu-_
 

Time of seed 6 and
ka
sowing kupa 
k 7 Thakur.- All areas pur gaon NO 0
 

Oc'ober 24- 31 - - 5 - 5 1 
November 1-.-15 4 - 32 - 36 9 
November 16- 23 18 1 22 1 42 10 
November 24.- 30 25 10 10 16 61 15 
December 1- 7 25 35 5 22 87 22 
December 8- 15 18 25 15 7 65 16 
December 16- 23 7 21 7 17 52 13 
December 24- 31 2 8 3 6 19 5 
January 1- 15 1 - 1 31 33 9 
All 100 100 100 100 400 100 

When asked about the germination of seed, 81% farmers
 
reported that germination was good (Table 54). 
It was aaly in
 
Thakurgaon where 60% farmers reported the germination as fair.
 
But in other 3 locations, the germination of seed was quite good.

It was observed that 84% of the small farmers had good germination
 
of seed as opposed to 
73% of the large farmers (Table 55)>
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Table 54 : Frequency distribution of sample farmers according
 
to seed gerimination rates 
(Average of 1980-83).
 

8 Number of farmers by seed germination rates 
S u r v ey ar e a . F Q A 

Go . Poor All 

Shailkupa 87 2 11 100 
Daudkandi 97 3 - 100 
Modhupur 100 - 100 
Thakurgaon 39 60 - 100 
All areas 323 65 12 400 

(81) (16) (3) (100) 

Bracketed figures 
are the percentage of total farmers.
 

Table 55 
: Relation between farm size and seed germination
 

rates (A-erage of 1980-83).
 

Farm size 
 Number of farmers by seed germination rates
 
group 
 Good Fair Poor
P All
 

Small 
 158 26 
 4 188
 

(84) (14) 
 (2) (100)
 
Medium 
 80 111 5 96
 

(83) (11) (6) (100) 
Large 85 28 
 3 116
 

(73) (24) 
 (3) (100)
 
All sizes 
 323 65 12 
 400
 

(81) (16) (3) (100) 

Bracketed figures are the percentages of total farmers. 
C-i-square (X 2 ) = ,9.71 significant at 95 percent,con:: idence level. 
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4,,' Janures and fertilizers
 

Ihe farmers used both organic manures and ehe:.ca, ferti-. 
7e7.3 .in their whett p)lots. The average qunt ty oC ,ri. 

mranu.?.. of all the farmers over 3 years was found kS per./LI41,.

h.ectare (Table 56". However, this quantity was found to ary 

froa frmrs to farmers, from location to location. and al--) 
frop year to year° 

Tab]. 56 : Average dose of organic manure applie. to the 
wheat plots in different survey area,. 

, Average) dose of organic manure ,k,/hct-re
Su.r'vey areas 

S1980-81 , 098 2  92-5I ,
 

Shrilkupa 5145 8241 15765 9547 

-- .. 929 968 221 673
 
Nodhupur 9200 
 5232 503 6356
 
Thvakurgaon 3828 
 5382 10964 6418
 
All areas 4578 4788 
 6934 54L-8 

In 6hailkupa, the average quantity of organic, manure use.
 
cver 3 years was 9547 k-- per hoctare (Table 56) .ht 
 h-.
 
tity increased sharply from 1980-81 when 5'145 kg/ha was 
 1,.'d
 

to "108.1--82 when 8241 kg/ha was used and from 198'1-.82 to 15.-. 
,35 when 15765 kg/ha was used (Table 56). In Thakurgaoin also 
,,.o.use of organic manure i.ncreased from 3828 k /11a IU 'K,0..83 

.1 " . . 1 1 . 1
 
to lQC'51. kgiha in 19882-83. But in D,-udkandi n. d !ahlruu1 ,
 
"voraso use of cvrs;anic manure was reduced fro]., , ' c, 

to 221 kg/ha in 1982-83 and from 9200 kg/ha in 1980. 
8i to 5103 kg/ha in 1982-83 respectively (Tatble 5-) 

http:198'1-.82
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The use of organic manure by different farm size groups
 
show that small farmers used less amount of organic manure 
than
 
medium or 
large farmers did (Table 57). However, same trend of
 
increase in organic manure use from 1980-81 
to 1982-83 for all
 
size of farms was noticed.
 

Table 57 : 	 A~verage dose of organic manure applied to the
 
wheat plots by different farm size groups.
 

Q 

Farm size Average dose of organic manure (kg/hectare)
 
group Q 1980-81 1981-82 
 1982-8 Qverage 

Small 	 4161 
 3596 5226 4340
 
Medium 	 5249 5761 5932 5646
 
Large 4701 
 5506 9627 6689
 
All sizes 4578 4788 
 6934 	 5448
 

All the farmers did not use organic manure. It was found
 
that 28% of the total farmers did not use organic manure at
 
all. In D:udkandi 92'0 farmers did not use organic manure while
 
in Modhupur and Thakurgaon all the farmers used it (Table 58).
 
In Shailkupa 35 farmers used organic manure 
over 12000 kg/ha
 
while this quantity was used only by 13% and 12,6 farmers in
 
Thakurgaon and Mod1hi4)ur respectivuly. However, in Thakurgaon 
and Hodhupur 44% and 33% farmers used organic manure within 
the range of 3001 
- 6000 kg/ha (Table 58). Performance of
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Table 58 : Distribution of farmers by level of organic
 

manure applied (Average of 1980-83).
 

Organic manure Number of farmers
 
applied(kg/ha) Q Thaku4 All areas
g hailkup Ddkandi Mduu7F;; 0ohiu 0 gaon 0 o
 

None 
 19 92  - 111 28
 

Upto 3000 1 - 18 9 28 
 7
 

3001-6000 
 8 2 33 44 87 22
 

6001-9000 
 16 3 
 26 14 59 
 15
 

9001-12000 
 21 2 
 11 20 54 13
 

Above 12000 
 35 1 12 13 61 15
 

All levels 100 100 
 100 100 400 100
 

different firm size groups show that 37% of the small farmers
 
did not use organic manures 
at all while 27% of the medium farmers
 
and 14% of the large farmers did not use it (Table 59). It was
 
observed that as 
the farm size increased, the quantity of organic
 
manure per hectare also increased. Chi-square test shows that
 
this relationship between farm size and uv, 
 of organic manure
 
was highly significant (Table 59).
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Table 59 : Relation between farm size and dose of organic
 

manure app1lied (Average of 1980-83).
 

Number of farmers
 
Organic manure _________________
 

applied (kg/hectare) Smal e All sizes 
0 mal Medium Large Alsie 

None 
 69 26 16 111
 
(37) (27) (14) (28)
 

Upto 3000 15 6 7 28
 

(8) (6) (6) (7)
 

3001 - 6000 35 18 34 87
 

(18) (19) (29) (22)
 

6001 - 9000 26 17 16 59
 
(14) (18) (14) (15)
 

9001 -12000 23 12 19 54
 

(12) (12) (16) (13)
 

Above 12000 20 17 24 61
 
(11) (18) (21) (15) 

All levels 188 116
96 400
 

(100) (100) (lO) (400)
 

Bracketed figures are the percentages of total. 
Chi-square (X2 ) = 25.38 significant at the 99.90 percent 
confidence level. 
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Urea was used as nitrogeneous fertilizer. This was used
 
both as basal dose at the time of land preparation and as top
 
dressing on the standing crop. On the average, 127 kg of urea per
 
hectare was applied 
on the wheat plot (Table 60). This quantity
 
was lowest in 6hailkupa (59 kg/ha) 
ad highest in Daudkandi
 
(185 kg/ha). The amount varied greatly not only from location
 
to location but from year to year as well.
 

The highest

amount of urea was found in 1980-81 in all the survey areas. The
 
average amount in that year was 
154 kg/ha. But it was reduced to
 
110 kg/ha in 1981-82 and then againj increased slightly to 118kg/ 
ha (Table 60). This trend of reduction in the use of urea in the
 
year 1981-82 and then again iicreased slightly was observed in
 
Shailkupa and Daudkandi where irrigation water was not applied.
 
In 1981-82, due to draught situation, farmers used less quantity
 
of urea. In 1982-83 although there was no draught but due to
 
increase in the price of urea, farmers used quantity loss than
 
the year 1980-81 (Table 60). However, in Modhupur and Thakurgaon,
 
whore irrigation water was available, the 
use of urea gradually
 
decreased from 1980-81 to 1982-83 mainly due to 
increase in the
 
price of urea.
 

On the average of all 
area and all year, 59% of the total
 
urea w:as 
used at the time of land preparation. The rest was 
used on the standing crop. This percent, however, was not found 
equal in all the year. In 1980-81, it was 68%, in 1981-82 it
 
was 55i and in 1982-83 it was 
52,' of the total urea used as
 
basal dose. Except Modhupur, in all other locations higher
 
amount of urea was used at the time of land preparation
 
(Table 60).
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Table 60 : Cuantity of Urea applied to the wheat plots in
 
different survey areas.
 

QAverage dose of urea 
(kg/ha) in. survey areas
 
Year and form
 

Shailkupa Dudkandi odhupur Q Alllkpr 
 Thakurgaon areas
 

1980-81
 

Basal 
Topdressing
Total 

63 
31 
94 

209 
3 

212 

66 
125 
191 

73 
46 
119 

105 
49 

154 

1981-82 

Basal 
Topdressing 
Total 

;4 
2 

36 

112 
43 

155 

42 
103 
145 

42 
-41 
83 

60 
50 

110 

1982-83 

Basal 
Topdressing 
Total 

20 
29 
49 

117 
70 
187 

43 
81 

124 

36 
32 
68 

61 
57 

118 

Average 

Basal 
Topdressing 
Total 

39 
20 
59 

144 
41 
185 

50 
102 
152 

53 
40 
93 

75 
52 

127 

Small farmers were found to use more urea (141 kg/ha) than
 
medium (121 kg/ha) or large farmers (114 kg/ha) (Table 61). All
 
the groups were 
found to use more urea in 1980-81 than the later
 
years. There was another chiinge in the use of urea during this
 
period. All the groups were found to reduce tho basal dose of
 
urea and increase topdressing since 1980-81.
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Table 61 : 	Quantity of Urea applied to the wheat plots
 
by different farm size groups.
 

7
YearYearf OAvcrage dose of urea(kg/ha) by different sizend frmad 	 ediun_ of farm
 iA ie 

c__mall__ I1e_d Large All sizes 

1980-.81
 
Basal 116 99 
 94 	 105Topdressing 53 	 4549 	 49
 
Total 	 169 148 
 139 154
 

1981-,82
 

Basal 73 
 53 	 49 60
Topdressing 57 	 40 
 48 	 50
T ai 	 130 93 97 
 110
 

1982.-83
 

B'. -0. 65 71 48 61
Tondressing 58 
 5 	 54 57

Total 	 123 129 
 102 118
 

ivLv rage 

B sal 	 85 
 72 65 	 75
Topdressing 56 
 49 	 49 
 52
Tctal 	 141 
 121 114 127
 

In all, 7% farmers were found not to apply any uiuea in the 
field, It was only in Khailkupa th ;t 27% farmers did not apply 
any urea. In other 3 areas all farmers applied urea (Table 62). 
In Daudkandi, farmers used more urea compared to 
other locations 
It was 657 farmers in l)audkandi who have app]ied urea within the 
rance o 151 kR to 250 kg/hectare, Similar number of farmers in 
1odhupour used urea within the of kg to 200range 101 	 kg/hectare. 
in Thahurgaon within 51 kg to 100 kg/ha and in Ohailkupa below 
150 kS/hectare (Table 62). 

http:1980-.81
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Table 62 : Distribution of farmers according to dose of urea
 
applied in different survey areas 
(Average of 1980-83).
 

Dose of urea 
 ___Dau___-____DuNumber ____of farmers_dhu- _ _____Thakur-__ 


applied (kg/ha) 6hail-
___ 

ad odhu Thakur- Al areas 
kupa kandi pur gaon A
 

None 
 27  - - 27 7

Upto 50 
 14 
 - 1 5 20 5
51 - 100 36 
 6 13 66 
 121 30

101 - 150 16 16 30 
 13 75 19 
151 - 200 4 31 33 
 13 81 20
 
201 - 250 
 2 34 13 
 2 51 13
 
Above 250 
 1 13 10 
 1 25 6
 
All doses 
 100 100 100 100 400 100
 

A significant relationship was observed between the size
 
of farms and use of urea. More number of small farmers used
 
higher doses of urea per hectare. For example, 
50% of the small
 
farmers used urea more 
than 150 kg/hectare while this quantity

has been applied by 36,0 of the medium as well 
as large farmers
 
(Table 63).
 

ilthough 93% 
of the total farmers applied area, all of
 
them did not apply it at 
the time of land preparation. It was
 
82' of the total farmers who have applied some 
urea as basal
 
dose (Table 64). In 6hailkupa, 44% farmers and in Modhupur 23%
 
farmers did not apply Unay urea as basal dose. Only 29,' of the 
total farmers applied urea more than 100 kg/ha as basal dose.
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Table 63 : Relation between farm size and dose of urea
 
applied to wheat plots (Average of 1980-83).
 

8
Dose of urea Number of farmers
 
applied (kg/ha) Q Medium Large All sizes 

None 12 10 5 27 

(6) (10) (4) (7) 
Upto 50 5 7 8 20 

(3) (7) (7) (5) 
51 - 100 44 27 50 121 

(23) (28) (43) (30) 

101 - 150 34 18 23 75 
(18) (19) (20) (19) 

151 -- 200 46 17 18 81 
(24) (18) (26) (20) 

201- 250 33 10 8 51 
(18) (11) (7) (13) 

Above 250 14 7 4 25 
(8) (7) (3) (6) 

All doses 188 96 116 400 
(100) (100) (100) (100) 

Bracketed figures are the percentages of total. 

Chi-square (X2) = 28.61 significant at the 99.90 percent 

confidence level. 
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Table CA!- Distribution of fa.ms according to dose of basal 
urc. appli.ed tio wheat plots (Average of 1980-33). 

fHumnber of farms by dose of basal urea (kg/ha)
...... o)o bvA~Si-r-vey r 

° Upto 50 51-100 



0150151-2000Abov 
200 doses 

Sh aiJ-11 a 1111. 15 28 12 1 -- 100 
Daudlkrnd:i_ 1 1 17 35 23 23 100 
Nodhvpur 23 21 45 9 1 1 100 
Thak'.'rgaon 
 2 67 18 12 - 1 100
 
All areas 
 70 1c 108 
 68 25 25 400(18) (26) (27) (17) (6) (6) (100) 

Bracketed figures are 
the percentages of total.
 

About 36% of the :.7mall farmers applied urea more than 100 kgAa 
as bas,9l doce while it w!. only 25% and the22% of medium and
 

large farmers 
 who have applied this quantity as basal dose(Table-65). 
Howev'er, no signif.icant relationship foundwas between size of 
. a'm and ba'" d.ose of urea applied. 

Al "-hef'rhro. did o.K doTp-, urea on the standing crop.
 
It was 69% of 
the t:ota.l farMc:"s :,,ho have topdressed their wheat 
field with -reP :-'ShaillupO. aznd Daudkandi, 68% and 54% of the 
far,:ers rcspctivel, did not at all topdressed their field with 
ur-ea whilr in Vcdlbupur all farmers and in Thakurgaon 98% farmers 
app~c& :oa on lie standing crop (Table 66). It was only 16% of .
.h- :otal farmers who topdresed their wheat field with more than
 

1 O;lCr : rea per imecuare, 
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Table 65 : 	Relation between farm size and dose of basal urea
 
application (Average of 1980-83).
 

Farm size 
 Number of farmer by dose of basal urea (kg/ha)
group None Upto 50 51-100 	Q 101-150 151-200 QAbove Q All 
o 0 0 0 200 0 doses 

Small 	 33 40 47 
 35 17 16 188 
(18) (21) (25) 
 (19) (9) (8) (100)


Medium 
 18 26 28 14 
 5 5 96
 
(19) (27) (29) (15) 
 (5) (5) (100)


Large 	 19 
 38 33 
 19 3 
 4 116
 
(16) (33) (29) (16) (3) 
 (3) (100)


All sizes 70 
 104 108 68 
 25 25 400
 
(18) (26) (27) (17) 
 (6) (6) (100)
 

Bracketed figures are the pcizcentages of total. 
Chi-square (X2 ) = 13.21 not significant a'G 90 percent
 

confidence level.
 

Table 66 : Distribution of farms according to dose of topdressing
 

urea (Aiverage of 1980-83).
 

Survey 
 Number of farms by dose of topdressing urea (kg/ha)
area None Upto 5 0 Q 5 1 - 1 0 0 1 0 1 1 5 0 QAbove Q All
0 0 0 	 200 0 dos-es 

Shailkupa 68 
 7 21 3 1  100
 
Daudkandi 54 
 3 31 9 3 
 - 100
 
Modhupur  5 45 30 
 14 6 100
 
Thakurgaon 2 
 72 24 2  - 100 
All areas 	124 
 87 121 44 18 
 6 400
 

(31) (22) (30) 
 (11) (5) (1) (100)
 

Bracketed figures are 
the percentages of total.
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A significant relationship was fourd between the size of farm 
and quantity of urea applied as topdressingo Fifty two percent of
 
the small farmers applied ure& more than 50 kg/ha as topdressing

(Table 67). But it was obly 4L% 
 and 431 of the medium and large
 
farmers respectively who have applied. this quantity of urea as
 
topdressing.
 

Ta-be"6 ' Relat'ion betwhen 3:ali size "and dose of _-ui.ressing
 
urea (Average of 1980,-83).
 

Farm size 
 Number of farms by dose of topdressing urea (kg/ha)
group gNone Upto 50 1-100 151 15 0 151_2_ 
A21

bel .-.. 
51-10 0 -. 00 i 200 P doses 

Small 59 32 56 26 10 5 188 
(31) (17) (30) (14) (5) (3) (100) 

Medium 36 17 28 8 6 1 96 
(38) (18) (29) (8) (6) (1) (100) 

Large 29 38 37 10 2 - 116 
(25) (32) (32) (9) (2) (100) 

All sizes 1:"4 87 121 44 18 6 400 
(31) (22) (30) (11) (5) (1) (100) 

Bracketed figures are the percentages of total. 
Chi-square (X2 ) = 21,00 significant at 95 percent 

confidence level. 
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Triple superphate (To.was used as phosphatic fertilizer. On
 
the average, 129 kg/hectare of TSP was applied (Table 68). Higher
 
dose of TSP was applied in vaudkandi (201 kg/ha) while lowest dose
 
of TSP was applied in Shailbupa (64 kg/ha)(Table 68). Variation
 
in TSP application wa2 obse-ved not only between the locations
 
but from year to year, A xidual dec-rease in TSP application from 
155 kg/ha in 1980-81 to 115 kg/ha in 1982-83 was noticed(Table-68). 

Table 68 : 
Average dose of TSP applied"to the wheat plots
 
in different survey areas.
 

IAverage dose of TSP (kg/ha)
Survey area 01981-82 
190-31_1198182 19828j[ Average 

Shailkupa 
Daudkandi 

65 
25i 

65 
155 

60 
199 

64 
201 

Modhupur 159 138 116 150 
Thakurgaon 151 99 41 103 
All areas 155 118 115 129 

Variation was 
also observed among different size of farmers 
in TSP application. On the average small farmers were found to 
apply higher quantity of T-2P (141 kg/ha) than mediiun farmer 
(126 kg/ha) or large :>rmrr (1413 kg/ha) applied (Table 69), 

All the TSP was applied at the time of land preparation. 
Different farmers app].ied it in different doses. Five percent 
of the total f ri..,.rs did not ap'ly TLP at all. Naro than 80% of 
the farmers i:! 1r ud]k. .ddiapplied TSP at the dose of over 150 kg/ha
(Table 70). This dose was applicl only by 37% farmers in Modhupur, 
28% in Thakurgaon and only by 6% farmers in Shailkupa (Table 70). 
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Table 69 :1verage dose of ToP applied to the wheat plots
 
by different farm size groups.
 

Farm size Average dosrn of TSP (kg/heJctare)
 
group 190-1 8 -81.- 1982-8erag1982-8 ' (vrage 

Small 
 168 129 
 124 141 
Medium 141 109 131 126
 
Large 147 110 
 95 '118
 
All sizes 
 155 115 129
118 


Table 70 Distribution of farms according to 
level of TSP
 
applied in different survey areas (;,verage of 1980-83),
 

Number of farmers
 
Level of TSP 


_ _ _ _ _ _ _ _ _ _(kg/hectare) hailkupa odhupur
_ 

(Taon Al areasT 
_ _ _ 

areauasandi 
ohaiki LandiModhpur aon Q Noo 0 % 

None 15 1 4 1 21 5 
Upto 50 10 - 2 32 44 11 
51 100 49 1 22 20 92 23 
101- 150 20 15 35 19 89 22 
151- 200 4 30 20 16 70 17 
201- 250 1 32 10 11 54 14 
Above 250 1 21 7 1 30 8 
All levels 100 100 100 100 400 100 

It was observed that 44% of the small farmers applied more
 
than 150 kg of TSP per hectare, while this quantity was applied
 
by 37% of the medium farmers and 31% 
of the large farmers
 
(Table 71). Although the 
small farmers were observed to apply
 
more TSP than medium or large farmers, the difference was not
 
found significant even at 10% level of significane.
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Table 71 : Relation between farm size and level of TSP
 

applied (Average of 1980-.83).
 

Level of TbP lNumber of farms 
(kg/hectare) Fml e d l sie
 

Small 0 liedium Large _ All sizes 

None 
 10 6 
 5 21
 
(5) (6) (4) (5)
 

Upto 50 16 8 20
 
(8) (8) (17)
 

51 - 100 36 23 33 92
 
(19) (24) (28) (23)
 

101- 150 44 23 22 89
 

(23) (24) (19) (22)
 
151- 200 
 35 16 19 70 

(19) (17) (16) (18)
 
201- 250 32 12 
 10 54 

(17) (12) (9) (14)

Above 250 15 
 8 7 30 

(8) (8) 
 (6) (7)

All levels 188 
 96 116 400
 

(100) (ICO) (100) 
 (100)
 

Bracketed figures are the percentages of total.
 
Chi-square (X2 ) = 15.14 not significant at 90 percentconfidence level.
 

Huriate of Potash M 
was used as potassiom fertilizer. On the
 
average, 33 kg/ha of ip 
was used f r wheat cultivation (Table 72).
 
This amount varied much from y ar to year. It was 42 kg/ha during
 
1980-81 and 33 kg/ha in 1982-83. However, in 1981-82, the average
 
dose of MP was reduced to 23 kg/ha main.y due to less use in
 
Daudkandi. ;mall farmers used less amoutui 
 of iP (32 kg/ha) than
 
medium (33 kg/ha) or large farmers (35 kg/ha) (Table 73). All
 
groups of farmers used less amount of MP in 1981-82 and higher
 
amount in 1982-83.
 

http:1980-.83
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Table 72 : Average dose of HP applied to wheat plots
 

in different survey areas.
 

Average dose of KIP (kg/hectare)
Survey area198o-810 1 

19811981-82 1982-83 
 Average
 

Shailkupa 14 
 23 44 33
 
Daudkandi 59 6 
 33 32
 
Nodhupur 44 34 
 30 35
 
Thakurgaon 33 
 33 25 
 31
 
All areas 42 
 23 33 33
 

Table 73 : Average dose of fP applied to the wheat
 
plots by different farm size groups.
 

Farm s Average dose of fM- (kg/hectare)
 

group Q 1980-81 Q1981-82 1982-83 Average
 

Small 46 18 
 30 32
 
Medium 38 
 26 36 
 33
 
Large 41 
 27 35 35
 
All sizes 42 
 23 33 
 33
 

The use of HP varied much from farm to farm. Twenty three
 
percent of the total farmers did not use any amount of MP in wheat
 
cultivation. While another 60% farmers used less than 60 kg/ha
 
(Table 74). Threeo years average data show that 42% of the Daudkandi
 
farmers did not use PIP 
at all. Thirty percent of the small farmers,
 
22;0 of the medium farmers and 11% large farmers did not use IIP
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(Table 75)° On the other hand 18% small farmers, 19% medium 

farmers and 16; large farmers used HIPI over 60 kg/ha (Table 75)°
 

Host of the farmers used MP below 60 kg/hao
 

Table 74 : 	Distribution of farms according to different
 

levels of PIP application (iiverage of 1980-83).
 

QNumber of farms by level of PIP application (kg/ha)

Survey areaAv
 

None Upto 30 31-60 61-90 Q91-120 Q 120 A.
 

Shailkupa 22 18 43 15 2 - 100 

Daudkandi 42 5 26 16 5 6 100 

Modhupur 23 14 41 18 2 2 100 

Th ,kurgaon 3 42 52 3 1 1 100 

All areas 90 77 162 52 10 9 400 
(23) (19) (41) (13) (2) (2) (100)
 

Table 75 : 	Relation between farm size and the level of PIP
 

application (Average of 1980-83).
 

Farm size Q	Number of farms by level of HP1 application (kg/ha) 
Noneu Upto 031-60 61-90 91-120 Abve 1 areas 

group 	 Non 301200 0t 	 Alars
 

Small 56 27 71 22 4 8 188
 

(30) (14) (38) (12) (2) (4) (100) 

Medium 21 19 38 16 2 - 96 
(22) (20) (39) (17) (2) (100)
 

Large 13 31 53 14 4 1 116
 
(11) (27) (46) (12) (3) (1) (100) 

All sizes 90 77 162 52 10 9 4-00 
(23) (19) (41) (13) (2) (2) (100)
 

Bracketed figures are the percentages of total farmers. 

Chi-square (x2 ) = 24.69 significant of 99 percent 
confidence level. 
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in overall view to the combined application of chemical
 
fertilizers reveals that on the average 289 kg/ha of chemical
 
fertilizer vis used out of which 127 kg was urea, 129 kg 
was
 
TSP and 33 kg HIP (Table 76). This was in the ratio of 3.8 : 
 3.9 : 1.0 
of urea, ToP and 1fl- respectively. Daudkandi farmers used highest 
quantity of fertilizer (418 kg/ha) in the ratio 5.8 : 6.3 : 1.0 of
 
urea9 T P and I.Up, rispectively. On the 
 avera-e, lowest quantity of
 
fertilizer was used in ohailkupa 
 (156 kg/ha) in the ratio 1.8 : 1.9 

1..0 of urea, TbP and 1I. Higher quantity of TSP was used in all
 
the areas except in Nodhupur where use of urea was highest (Table 76). 

Table 76 :ivera;e dose of different chemical fertilizers
 

applied to wheat plots in different survey areas
 

( Lvera,.;e of 1980-83). 

Survey area Average dose (kg/hcctare)
 

_ TSAill types QT Urea • TSP : MP 

Shailkupa 59 64 
 33 156 1.8 : 1.9 : 1.0
 
(38) (41) (21) (100) 

Daudkandi 185 201 52 418 5.8 6.3
: : 1.0
 
(4-) (48) (8) (100)

Plodhupur 152 150 35 317 4.5 : 3.7 : 1.0 
(48) (41) (11) (100) 

Thakurgaon 93 103 51 227 5.0 : 5.3 10 
(41) (45) (14) (100) 

iAll areas 127 129 33 289 3.8 : 3.9 : 1.0 
(44) (45) (11) (100)
 

Bracketed figures vrre the percentares of total chemical 

fertilizer.
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Aimong different size of farms, small farmers were found
 
to use 
higher quantity of chemical fertilizers (314 kg/ha) in
 
the ratio of 4.4 : 4.4 : 1.0 of urea, T3P and II' (Table 77).
 
Lower quantity of fertilizer was used by the large farmers
 
(267 kg/ha) in the ratic 3.2 
: 3.4 : 100 of urea, TSP and II
 
(Table 77).
 

Table 77 
 Average dose of different chemical fertilizers
 

applied to wheat plots by different farm size
 
groups (Average of 1980-83).
 

Farm size Fz Average dose (kg/hectare) 

group Urea T IP types Urea: TSP: MP 

Small 141 141 32 4.4 :314 4.4 : 1.0
 

(45) (45) (10) (100)
 

Medium 121 126 53 
 280 3.7 : 3.8 : 1.0
 
(43) (45) (12) (100)
 

Large 
 114 118 35 267 3.2 : 3.4 : 1.0 

(43) (44) (13) (100)
 

Al'I sizes 127 129 33 289 3.8 : 3.9 : 1.0 
(44) (45) (11) (100) 

Bracketed figures are the percentages of total chemical
 
fextilizer.
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It was mentioned earlier that 69]:7 
 of the total farmers
 
applied urea on the standing crop. Of them, 56%$ farmers top
 

dressed only once and the rest I3% 
farmers top dressed their
 
wheat field with urea for twice (Table 78). In Daudkandi only
 
46% farmers top dressed urea on the wheat plot and all of them
 
applied it only once. In Plodhupur, however, 74- applied once
 
and the rest 26;0 applied twice. !, significant relationship was
 
obtained between the location and number of top dressings
 
(Table 78).
 

Table 78 : Frequency distribution of sample farmers according
 
to number of topdressing urea (Average of 1980-83).
 

Survey Njumber of farmers by number of topdressings
 

area NojNtopdress- One topdress- Two topdress- All
 
ing ing ings
 

Shailkupa 68 
 31 
 1 100
 

Daudkandi 
 54 46  100
 

Modhupur 
 - 74 26 
 100
 

Thakurgaon 
 2 71 27 
 100
 

All areas 124 
 222 
 54 400
 
(31) (56) (13) (100) 

Bracketed figures are the percentages of total figures. 
Chi-square (x2 ) = 188.04 significant at the 99.90 percent 

confidence level, 
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Among different farm size groups, 55% of the small farmers
 
top dressed their wheat field with urea only once while another
 
13% small farmers top dressed twice (Table 79). But 57% of the
 
large farmers top dressed urea only once and another 18" top
 
dressed twice. However, this difference was not found significant.
 

Table 79 Relation between farm size and number of top 

dressing urea (Average of 1980-83). 

Farm size 
group 

Number of farmers by number of topdressings
T77,wotpresnggNo topdressing One topdressingo Two topdessing lAll 

Small 

Medium 

Large 

All. sizes 

60 

(32) 

35 

(37) 

29 

(25) 

124 

(31) 

104 

(55) 

52 

(54) 

66 

(57) 

222 

(56) 

24 

(13) 

9 

(9) 

21 

(18) 

54 

(13) 

188 

(100) 

96 

(100) 

116 

(100) 

400 

(100) 

.1 

Bracketed figures are the percentages of total farmers. 
Chi-square (x2 ) 6.42 not significant at 90 percent 

confidence level. 
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Timing of fertilizer application is important for higher
 
yield. It was observed that the time of top dressing differs in
 
different locations and among farms. Twenty seven percent of the
 

total farmirs applied urea on the standing crop 2 to 3 weeks 
after sowing souds (Table 80). tbout 36/S of the total farmers
 
top dressed urea after 4 to 
5 weuks of sowing seeds while another
 

37,' farm,,rs applied it 6 to 7 weeks after seedings. However, the 
time of application is not uniform for all locations. In Shailkupa, 

23 farmers out of 31 top dressed after 6 to 
7 weeks of seeding
 
while in Daudkandi 27 out of 46 farmers top dressed within 4 
to 5
 
weeks of sowing seeds (Table 80). In Hodhupur 42 farmers top
 
dressed with 2 to 3 weeks of sowing seeds and in Thakurgaon 53
 
farmers out of 98 top dressed within 6 to 7 weeks of sowing
 
seeds (Table 80). 

Table 80 : Distribution of topdressed plots according to 

the period betwe:n first topdressing and sowing 

in different survey areas (Average of 1980-83). 

Number of plots by number of weeks
 
Survey area tween first topdressing and sowing
 

2- -5 ~6-7 All 

Shailkupa 2 6 23 
 31 
Daudkandi 13 
 27 6 
 46
 

Modhupur 42 
 37 19 98
 
Thakurgaon 16 29 53 
 98
 

All areas 73 
 99 101 273
 

(27) (36) (37) (100)
 

Bracketed figures lre the percentages of
 

total topdressed plots.
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Variation was observed also among different farm size groups
in the time of top dressing. Fifty three farmers out of 127 small
farmers who top dressed their field, applied it within 4 and 5

weeks of sowing seeds while, 45 large farmers out of 87, applied

it within 6 and 7 weeks after sowing seeds (Table 81).
 

Table 81 
 Distribution of topdressed plots by the period
 
between first topdressing and sowing for different 
farm size groups (Average of 1980-83).
 

Number of plots by number of weeks
Farm size 
 between first topdressing and sowing
 
group 


2-3 4-5 
Q 

6-7 F-
All 

Small 38 53 36 127 

Medium 

(30) 

18 

(42) 

21 

(28) 

20 

(100) 

59 

Large 

(30) 

17 

(36) 

25 

(34) 

45 

(100) 

87 
(19) (29) (52) (00) 

All sizes 73 99 101 273 
(27) (36) (37) (1oo) 

Bracketed figures are 
the percentages of total
 
topdressed plots.
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4.4. Irrigation
 

On the avera;e of 
all the locations and all the 3 years,

it was 
observed that only 437 of all farmers irrigated their
 
wheat plots. In Daudkandi all farmers and in ohailkupa 77%
 
farmers did not 
apply any irrigation water (Table 82). However,
 
in iModhupur all farmers and in Thakurgaon 48, i armers applied
 
irrigation water. In 
 ,hailkupa it was only in the first year
 
i.e. 1980-81, 68 farmers applied irrigation, but in the next
 
two years none of them irrigated their wheat plot.
 

Table 82 
 Frequency distribution of survey plots according
 

to number of irrigations ('verage of 1980-83).
 

QNmber of plots by number of irrigations
Survey area F-  2- Qi'one 2 
-

3 0 All 

6hailkupa 77 5 13 4 1 
 100
 
Daudkandi 
 100  - - - 100 
Modhupur 
 - 2 20 63 15 100 
Thakurgaon 52 14 
 33 1 
 - 100
 
All areas 
 229 21 66 68 16 
 400
 

(57) 
 (5) (17) (17) (4) (100) 

Bracketed figures are 
the percentages of total.
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In Nodhupur 63% farmers irrigated wheat field thrice on the
 
standing crop and another 15% farmers irrigated four times. But in
 
Thakurgaon most of the farmers irrigated only for twice (Table 82).
 

Among different farm size groups, it was observed that 56% 
of the small farmers, 59% of the medium farmers and 58% of the 
large farmers -did not irrigate their wheat field (Table 83). Those 
who irrigated their field were concentrated within 2 and 3 irriga
tions. Only 16 farmers were available who irrigated their field 
for four times. No Pifnificii.nt relatioh was observed between the 
farm siz-e tind number,of irrig-tions. 

Table 83 	 Relation between farm size and number of
 

irrigations (Average of 1980-83).
 

Farm size 	 Number of plots by number of irrigation
 

group 	 None 
 2 3 	 All 

Small 	 105 9 
 32 33 9 188
 
(56) (5) (16) (18) (5) (100)
 

Nedium 57 5 14 17 3 96 
(59) (5) (15) (18) (3) (100) 

Large 67 7 20 18 4 116 
(58) (6) (17) 
 (16) (3) (100)
 

All sizes 229 21 66 68 16 
 400
 

(57) (5), (17) (17) (4) (100)
 

Bracketed figures are the percentages of total.
 

http:Pifnificii.nt
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It was observed that only 22 farmers, out of which 21
 
were from Modhupur, applied irrigation water before sowing
 
wheat seeds to moistenthe soil. Another 28 farmers, out of
 
which 27 were from Hodhupur, applied irrigation water on the
 
same date when wheat seed was sown (Table 84). However, major
 
number of farmers (37) were found to irrigate their field
 
for the first time within 3 and 4 weeks after sowing seeds.
 

Table 84 : 	Distribution of irrigated plots according to
 

the period between first irrigation and sowing
 

(Average of 1980-83).
 

Number of plots by number of weeks between first
 
irrigation and sowing
 

Survey area e -- F . =7-8 l
 

Before Same A i >~- - l

sowing el
 

Shailkupa - - 2 11 9 1 23 

Modhupur 21 27 26 
 24 1 1 100
 

Thakurgaon 1 1 6 28 
 8 4 48
 

All areas 
 22 28 34 63 18 6 171
 
(13) (16) (20) (37) (10) (4) (100)
 

Bracketed figures are the percentages of total
 
irrigated plots.
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Deep tubewell, shallow tubewell and canal irrigation were
 
found major source of irrigation (Table 85). In Modhupur and
 
Thakurgaon, deep tubewell as well as 
shallow tubewell were used
 
to irrigated the wheat plot. In 6hailkupa, in 1980-81 the farmers
 
were found to irrigate wheat plot with canal water under G.K.
 
project. But in the subsequent years, the farmers used irrigation
 
water only 
for boro rice as the authority supplied water at a
 
time when it was required for rice. Moreover, farmers were
 
instructed to use irrigation water for rice only. Two farmers
 
in each location of Hodhupur and Thakurgaon were found to
 
irrigate their wheat field by indigenous method of irrigation
 
(Table 85).
 

Table 85 : Distribution of survey plots according to
 
source of irrigation water.
 

Number of plots by source of irrigation water
 

Survey area TWa Twb L HTwdd Canal Done & All 
scheme swing
she b uske-u 

Shailkupa  -
 23  23
 
Modhupur 
 73 25- -  - 2 100
 
Thakurgaon 41 3 1 
 1 - 2 48
 
All areas 114 28 1
1 23 4 171
 

(67) (16) (1) (1) ('13) (4) (100)
 

Bracketed figures are the percentages of total
 
irrigated plots,,
 

a. Deep Tubewell
 
b. Shallow Tubewell
 

c. Lowlift pump 

d. Hand Tubewell.
 



About 57"' of the total farmers did not irrigate the wheat
 
plot. When asked why they did not irrigate the land, 67,' farmers
 
in Daudkandi and 597 farmers in 6hailkupa save opinion that
 
irrigation war3 not needed on their wheat plots (Table 86).
 
However, 44,7; farmers in Thakurgaon said that due to power failure,
 
t"ey could not irrigate the plot.
 

Table 86 	 Reasons for non-irrigation of the survey
 

plots (Average of 1980-83).
 

Number of farmers by reason of no irrigation
 
Reason 
 I~hail 	 Daudkand Thakurgaon 0All areas
 

Not needed 59 
 67 	 3 129 56
 

Water not
 
available 18 11 - 29 13
 

No power for 
pump operation - 14 44 58 25 

Water cost
 
too much 
 6 -	 6 3
 

No money to 	buy
 
water or rent 
pump - 2 3 5 2 

Other - - 2 2 1 

All reasons 77 100 52 229 100 



78
 

4.5. Weeding
 

Weeding of the wheat plot was done by 47% of the total
 

farmers. Ninety seven percent farmers in Thakurgaon and 69%
 

farmers in llodhupur did not weeded their field at all (Table 87).
 
In Daudkandi 	and ohailkupa, however, 95" and 59" farmers respec

tively weeded their wheat plot. Those who weeded their field,
 
did it mostly for once only. It was only 23 farmers or 6% of the
 
total farmers who weeded their field twice. Weeding habit was
 

found to have a significant relationship with the location
 
(Table 87).
 

Table 87 : 	Frequency distribution of sample plots by
 

number of weedings (Average of 1980-83).
 

S Number of plots by number of weeding
Survey area 	 Tw edit l
 

One weeding wo weedings All 

Shailkupa 41 42 17 100 

Daudkandi 5 91 4 100 

Modhupur 69 	 1
30 100
 

Thakurgaon 97 2 
 1 100
 

All areas 212 23
165 	 400
 

(53) (4-1) 	 (6) (100) 

Bracketed figures are the percentages of total. 

Thi-square (x2 ) = 218.37 significant at the 99.90 

percent confidence level. 
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The period between the sowing of seeds arid first weeding
 

for different farms was worked out. About 50," of the farmers
 

who weeded their wheat field were observed to perform this
 

operation for the first time after 4 to 5 weeks and 28/ farmers
 

were observed to perform it after 6 to 7 weeks of sowing seeds
 

(Table 88). In Daudkandi and Lodhupur, majority of the farmers
 

weeded their 	plots for the first time within 4 and 5 weeks 
after sowing 	seeds while in bhailktupa majority farmers did it
 

after 6 to 7 	weeks of sowing seeds.
 

Table 88 : 	 Distribution of survey plots according to the 

period between first weeding and sowing 

(Average of 1980-83).
 

-Number of plots by number of weeks between first
 
Survey area 	 weeding and sowing 

2-3 Q 4-5 Q 6-7 e 8-9 7 All 

Shailkupa 3 25 27 4 	 59 

Daudkandi 	 22 53 20 - .95
 

Hodhupur 9 17 5 -	 31 

Thakurgaon I - - 2 	 3
 

All areas 	 35 95 52 6 188 

(.19) (50) (28) (3) (100) 

Bracketed figures are the percentages of total,
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It was 
52' of the small and medium size farmers and only

34; of the large farmers who per formed weeding on their wheat
 
field. Majority farmers in all the different size groups were
 
found to perform first weeding within 4 and 5 weeks of sowing
 

seeds (Table 89).
 

Table 89 Distribution of survey plots according to 
the
 

period between first weeding and sowing
 
(Average of 1980-83).
 

Number of plots by number of weeks between first
 
Farm size weeding and sowing
 
group 
 3 
 67 8-9 All
2- 4-5 

Small 7! 54 20 3 98 

(22) (55) 
 (20) (3) (100)
 

Medium 10 
 22 17 
 1 50
 

(20) (44) 
 (34) (2) (100)
 

Large 
 4 19 15 2 40
 
(10) 
 (48) (37) (5) (100)
 

All sizes 35 95 
 52 
 6 188
 
(19) (50) 
 (28) (3) (100) 

Bracketed figures are the percentages of total.
 
Chi-square (x2 ) = 7.59 not significant at 90 percent 

confidence level.
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The farmers who did not perform any weeding on their 
wheat plot, were asked why they did not perform it. The single
 
major reason was that tie weedin:; was not necessary on their 
plot (Table 90). However, in Thakurgaon, 3 farmers were 
available who could not nerform weeding, due to the labour 

scarcity.
 

Table 90 :Reasons for no weeding on the survey plots..
 

R o Number of farmers 

Thailkupa audkandi odhupur Thakurgaon All areas 

Not needed 41 5 69 
 94 209 99
 

Could not
 
get labour -3 3 

All reasons 41 69 212
5 97 100
 

4.6. Plant protection
 

Crop damaL.;es due to disease and insect pests were not
 
reported by any farmer particularly in 1981-82 and 1982-83o
 
However, in 1980-81, thirty six farmers in bhailkupa reported
 
wheat crop damage by insect and rat. However, a small number
 
of farmers in Llailkupa, Daudkandi and Thakurgaon applied
 

insecticide .
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4.7. Credit 	used
 

In 1980-81, 	in all 79 farmers or about 20C6 of the total
 
farmers received loan for wheat cultivation (Table 91). They
 
were mostly from Thakur-aon (37), Hodhupur (22) 
 and Daudkandi
 
(18-). But in the subsequent years of 1981-82 and 1982-83, the
 
loan receiving farmers reduced to 13,' and 5" of the total
 
farmers respectively. r, . on the average of 3 yeprs, it was
 
only 13% of the total ,-mers who received loan for wheat
 
production. The .rest 
 farmers did 	not receive any loan.
 

Table 91 : 	 Distributu . f farmers who used credit for 
wheat produc-.-,n in different years. 

Survey area 	 Percent of farmers used credit 

1980-81 1981-82 Avee1982-8 

Shailkupa 2 - 1 
Daudkandi 18 17 - 12 
Modhupur 22 24 12 19 
Thakurgaon 37 13 7 19 
All areas 20 13 5 13 

Among different farm size groups, it was 14% of the small,
 
11% of the medium and 12% of the large farmers who received
 
loan for wheat production (Table 92). Most of the farmers in
 
Daudkandi who received loan were 
from small farm size group.
 
In ]odhupur, the farmers who received loan for wheat were mostly
 
from medium farm size group and in Thakurgaon, the farmers who
 
received loan were mostly from large farm size group (Table 92).
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Table 92 Distribution of'farmers who used credit for wheat
 

production in diffe:rent survey areas by farm size
 

groups (iwerage of 1980-83).
 

Percent of farmers used credit
 
Farm size Shai Q Daud- Hodhu-
 hkr
 
group h 
 r- All areas0 kupa katdi pur gaon 

Small - 46 4 14
 
Medium 1 1 1
8 11
 
Large  - 3 9 12
 
All sizes 1 12 19 
 19 13 

When enquired about the different source of credit, it 
was
 
observed that 9; of the total farmers received credit from bank.
 
Other 4- loan receiving farmers b.orrowed from noninstitutional
 

source like relatives, friends and other farmers (Table 93).
 

Table 93 Distribution of farmers according to the 
source of
 

credit in different survey areas (Average of 1980-83).
 

Number of farmers
Source of
 
credit 
 Daud- M'odhu- Thakur- All areas 

kupa kandi . gaon _ ercent) 

Relative/Friend 
 - I - 3 1 

Bank 1 3 19 14 9 
Other Farmer - 6 - - 2 
Mon'ey lender - I -

Other - 1 - 2 1 
All sources 1 I19 13
12 19 
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In Daudkandi, most of the farmers who received loan
 
borrowed it from noninstitutional source while in other areas
 

it was bank from where most of the farmers borrowed.
 

When asked the borrowers, why they borrowed, it was found
 
that 8/ of the total farmers borrowed for purchasing fertilizer
 
while the next requirement was to pay the water charge (Table 94).
 
In Daudkandi and Thakur-aon, the farmers who borrowed, took it
 
mostly for purchasing fertilizer while in Nodhupur most of them
 

received it for paying water charge.
 

Table 94 Distribution of farmers according to the purpose
 

of credit used in different survey areas (Average
 

of 1980-83).
 

PNumber of farmers
 
Purpose of 

credit used Shail- 1;ud- odhu- Thakur- All areas 
kuoa kandi pur caon (percent) 

Hire labour - 1 I I I 

Fertilizer purchase 1 11 6 15 8 
Water purchase - - 12 3 4 
All 1 12 19 19 13 

More than 87;0 of the total farmers did not borrow money
 

for wheat cultivation. They used their own capital to finance
 

wheat cultivation. These farmers were asked to state the reasons
 
why they did not borrow money. It was 47> of tho total farmers 
who stated that they could not get any credit inspite of their 
willingness to borrow (Table 95). In hailkupa and odhupur 72% 
and 56/0 of the total farmers in the respective location told 

that they could not get any credit. 
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However, another 34% of the total farmers were in the opinion

that credit was not needed in wheat cultivation. Major number
 
of farmers in Daudkandi and Thakurgaon were in this group
 
(Table 95). There were few farmers who told that they could
 
not fulfil the minimum criteria for obtaining loan and that
 
the interest 	rate was too high.
 

Table 95 : 	Reasons for not using credit for the survey
 
plots (Average of 1980-83).
 

Reason 	 Percent of farmers by reason of No credit use
 
R e a s nShailkupa Daudkandi Modhupur T i akgaon r- All areas 

Credit was not 
needed 26 45 25 41 34 

Could not get
credit 72 3t 56 28 47 

Interest rate was 
too high - 4 - I I 
Could not qualify 
for credit 5 - 5 3 
Other I- - 6 2 

All reasons 99 88 81 81 87 
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4.8. Harvesting
 

In all the four locations, harvesting operation was done
 
manually. Time of harvesting differs from farmer to farmer in
 
different locations. It started from the last week of February
 
when only 2% of the total farmers harvested their crop and con
tinued upto third week of April (Table 96). In Shailkupa the
 
harvesting operation was spread from last week of February to
 
third .week df April although 40, farmers harvested during last
 
week of March and another 29% farmers harvested in the third week
 
of March. In Daudkandi, the harvesting operation was 
concentrated
 
within second week of March and second week of April. However,
 
50' farmers harvested their crop in the last week of March and
 
another 26% farmers harvested in the first week of April. In
 
Modhupur, harvesting of wheat was 
little earlier. About 33%
 
farmers harvested in the third week of March and another 30%
 
farmers harvested in the second week of March. In Thakurgaon,
 
however, the harvesting of wheat was 
late. Ninety five percent
 
farmers in Thakurgaon harvested their crop during the first three
 
wecks of April (Table 96). The time of harvesting was related to
 
the time of sowing0 It was 
observed that late sowing in Thakurgaon
 
resulted in late harvesting.
 

The duration of the crop in the field which is the period
 
between seed sowing and harvesting was also not even for all
 
farmers. It ranged from less than 100 days to more than 130 days
 
(Table 97). On the average, 
the crop was in the field for 111
 
days. In Shailkupa 38% farmers harvested their crop within 101
 
to 110 days of sowing while in Daudkandi 54% farmers harvested
 
within the similar period. In Nodhupur, 39% farmers harvested
 
their crop within 111 
to 120 days of sowing while in Thakurgaon
 
25% farmers harvested the crop within the same period (Table 97).
 
Prolonged winter was also one reason for which 39% of the Thakur
gaon farmers had to keep their crop in the field for more than
 
120 days.
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Table 96 : Frequency distribution of sample plots according to
 
time of harvest (Average of 1980-83).
 

Time of Number of farmers 
harvest 

Lhailkupa Daudkandi 99ModhupurQudkadi 0odhupur Thakur- All gaon 9 No, 
areas 

February 24-28 1 - 6 - 7 2 
March 1-7 1 - 4 1 6 1 
March 8-15 14 2 30 - 46 12 
March 16-23 29 19 33 1 82 20 
March 24-31 40 50 19 3 1-12 28 
April 1-7 11 26 2 35 74 18 
April 8-15 1 3 6 24 34 9 
April 16-23 3 - - 36 39 10 
All 100 100 100 100 400 100 

Table 97 : Frequency distribution of sample plots according to
 
days required for wheat production in different survey
 
areas (Average of 1980-83).
 

Number of plots by days required for wheat production
Survey area Upto 00 101-110 111- 121 130 ,Above 130 g All 

Shailkupa 15 38 30 10 7 100 
Daudkandi 
 22 54 22 
 2  100
 
Nodhupur 21 15 39 17 8 100 
Thakurgaon 22 14 
 25 21 
 18 100
 
All areas 80 
 121 116 
 50 33 
 400
 

(20 (30) (29) 
 (13) (8) (100)
 

Bracketed figures are the percentages of total.
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Not much difference in duration of crop was observed amongst
 
different farm size group. Most of the farmers in small, mediu.m or
 
large size group harvested the crop within 101 to 120 days of sow
ing seeds (Table 98). 

Table 98 : Frequenoy distribution of sample plots according
 
to days required for wheat production in different
 
farm size groups (Average of 1980-83).
 

Farm size 
 Number of plots by days required for wheat production
group U%1o o-11 011-12o Allr , 101110 . 2 121-130 QAbove 130 All 

Small 37 57 58 19 17 188 
(20) (30) (31) (10) (9) (100) 

Medium 20 33 25 12 6 96 
(21) (34) (26) (13) (6) (100) 

Large 23 31 33 19 10 116 
(20) (27) (28) (16) (9) (100) 

All sizes 80 121 116 50 33 400 
(20) (30) (29) (13) (8) (100) 

Bracketed figures are the percentages of total.
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4.9. Labour employment
 

Human labour was required from land preparation to harvest
ing and threshing- the crop. The number of human labour days was 
different for different operations. The average number of human 
labour days required to produce, harvest and thresh wheat crop 
was 129 mandays per hectare (Table 99). About 311 
of the total
 
labour was required to prepare the land for wheat sowing. Harvest
ing operation also consumed much labour which was 
estimated to
 
be 24% of the total labour requirement. Similarly threshing and
 
drying the products consumed about 23% of the total labour require
ment. Weeding operation also required appreciable number of labour 
which was about '15% of the total requirement (Table 99). 

Table 99 : Avera-e labour requirement for different agronomic
 
practices of wheat cultivation (Average of 1980-83).
 

Operations OPer hectare labour requirement (Mandays)
... .8
Family 
 Hired Total Percent of 

_Total
 

Land preparation 
 34.5 5.5 40.0 31 

(86) (14) (100)
 
Seed sowing 1.7 
 - 1.7 1
 
Fertilizer application 5.7 
 0.7 6.4 5
 

(89) (11) (100)
 
Irrigation 
 1.9 0.1 
 2.0 1
 

(95) (5) (100)
 
Weeding 
 6.7 12.2 18.9 15
 

(35) (65) (100)
 
Harvesting and carrying 19.5 11.3 
 30.8 24
 

(63) (37) (100) 
Threshimg and drying 25.4 3.8 29.2
 

(87) (13) (100)

All 01perations 95. 4 33.6 129.0 100
 

(74) (26) (100)
 

Bracketed figures are 
the percentages of total.
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Out of total requirement of 129 labour mandays per hectare,
 
about 74% labour was supplied from the farmers own family (Table 99).
 
The rest was supplied by the hired casual labour. Particularly in
 
the weeding and harvesting operation which needed to be completed
 
in time, the farmers had to hire labour. In weeding 65% and in
 
harvesting 371 of the labour required were hired.
 

Yearwise average labour requirement shows that the labour
 
requirement was 131.2 mandays per hectare in 1980-81 which reduced
 
to 129.6 mandays in 198i-$2 and 125.9 mandays per hectare in
 
1982-83 (Table 100). This reduction was mainly due to less number
 

ofp labour used in land preparation in the subsequent years.
 

Table 100 : 	Average labour requirement for different operations
 
in different years for wheat cultivation.
 

Operations 


Land preparation 


Seed sowing 

Fertilizer application 


Irrigation 


Weeding 


Insecticide application 


Harvesting and carrying 

Threshing and drying 


All operations 


oPer hectare labour requirement (Mandays)
 
Q1980-81 1981-82 '1982-83 TAverage
 

42.5 39.6 37.9 40.0
 
1.8 1.7 1.7 1.7
 
5.0 7.6 6.6 6.4
 
2.2 1.7 2.0 2.0
 

17.7 19.9 
 19.1 18.9
 
0.1 -  -

31.0 32.0 29.4 30.8
 
30.9 27.1 29.2 
 29.2
 

131.2 129.6 125.9 129.0
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Locationwise average labour requirement shows that the
labour utilization was different for different locations. Average
labour required in 
 Shailkupa was 71.8 mandays per hectare, whileit was as high as 
173.6 mandays per hectare in Daudkandi (Table 101).
Labour requirement in Daudkandi was higher due to higher use oflabour in we :ding, harvestin rd threshing. However, in Thakurgaon,labour requirement was hi her in land preparation but minimum in 
weeding (Table 101). 

Table 101 
 : 
Average labour requirement for different operations
 
in different survey areas for wheat cultivation
 
(Average of 1980-83). 

Operations QPer-hectare labour requirement (mandays)
 

0~ ~
6hail- ModhU- 0 Thakur- AeriDaud- hkupa pu 
T Tak r v6 kandi gaon age 

Land preparation 
 32.9 33.4 58,6
36.5 

40.0
 

Seed sowing 1.3 
 1.0 
 1°3 
 3.7 
 1.7
 
Fertilizer application 

2.5
4.8 
 11.0 
 7.6 
 6.4
 
Irrigation 


- 5.6 
 1.9 
 2.0
 
Weeding 


1.6 
 55.1 
 10.1 
 0.3 18.9
 
-nsecticide application 


- 0.1 -
Harvesting & carrying 
 14.1 
 36.8 
 32.9 
 37°0 
 30.8
 
Threshing oand 
drying 
 17.1 
 41.7 
 23.8 
 31.1 
 29.2
 
All operations 71.8 
 173.6 
 118.1 
 140.3 
 129.0
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When labour utilization for different farm size groups was
 

observed, it was found that the small farm size group required
 
138.6 mandays per hoctare compared to 122.0 mandays by medium
 

farmers and 121.6 mandays by large farnors (Table 102). This was
 

mainly due to 	intensive weeding done by the small farmers and 
that they used more number of family labours than medium or 

large farmers.
 

Table 102 	 Average labour requirement for different operations
 

in different farm size groups for wheat cultivation
 

(iiverage of 1980-83).
 

Per hectare labour requirement (Mandays)
 
Operations 

Q .mall_are Average 

Land preparation 	 39.1 27.8 42.7 40.0
 

Seed sowing 	 1.6 1.5 2.0 1.7
 

Fertilizer application 5.6 6.4 7.4 6.4
 

Irrigation 2.1 1.8 1.9 2.0 
Weeding 25.6 19.1 10.3 19.9 

Harvesting & carrying 32.7 27.8 30.5 30.8
 

Threshing and 	drying 31.9 27.6 26.8 29.2
 

All operations 	 138.6 122.0 121.6 129.0
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4.10. Draft power utilization 

Draft animal was used for land preparation and threshing
 
of wheat. On the average, these two operations required 36.7
 
animal pair days per hectare (Table 105). In odhupur, all the
 
farmers in all three years threshed wheat itmanually. But in other
 
areas farmers used draft animal as 
well as manual labour for
 
threshing. Farmers in Thakurgaon used higher number of animal
 
pair days for land preparation (50.4 pair days/ha) than ouher
 
areas. However, farmers werc found to use 
both owned as well as 
hired draft animal. Daudk- 1 adi farmers used more number of hired 
draft animal (8.7) than other areas (Table 103). This was mainly
 
because they loss number animals theirofhad of owna. 

Table 103 : Average draft power required for wheat cultivation 
in different survey areas (Average of 1980-83).
 

Operations Ori Draft animal pairdays per hectareIQDu- oh Tau-

Shail- Dad -a1nodhu h Average 
kupa k _pur g 

Land preparation
 

Owned 27.4 23.4 47.1
24.8 30.1
 
Hired 1.1 8.1 3.3
0.6 305 
All 28.5 31.5 25.4 50.4 33.6 

Threshing
 

Owned 
 5.0 4.5 - 1.8 
 2.8 
Hired 0.7 0.6 - 0.3 
All 5.7 5.1  1.8 3.1
 

All operations
 

Owned 
 32.4 27.9 24.8 5s.9
32.9
 
Hired 
 1.8 8.7 0.6 3.3 3.8
 
All 
 34.2 36.6 52.2
25.4 36.7
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Average utilization of draft animal was found to reduce
 
from 39.0 pair days/ha in 1980-81 to 37.5 pair days/ha in 1981-82
 
and 33.5 pair days in 1982-83 (Table 104). It was mainly due to
 
less number of ploughing in the subsequent years that the draft
 
animal requirement ws less.
 

Table 104 	 Average draft animal required for wheat
 

cultivation in different years.
 

ODraft animal 	pairdays per hectare
Operations Q18-7 
1980_81 1981-82 1982-83 Q Average 

Land preparation 

Owned 	 32.2 
 30.1 28.0 30.1
 
Hired 	 2.7 5.2 2.6 3.5
 
All 34.9 35.3 
 30.6 33.6
 

Threshing
 

Owned 	 3.4L 2.2 2.9 
 2.8
 
Hired 0.7 
 0.1 - 0.3
 
All 4.1 2.3 
 2.9 3.1
 

All operations
 

Owned 	 35.6 32.3 
 30.9 32.9
 
Hired 	 3.4 5.2 2.6 3.8
 
All 39.0 37.5 
 33,5 36.7
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Average draft animal requirement was found higher
 
(38.7 pairdays/ha) in large farm size groups than other
 

two groups (Table 105). Small farmers had less number of
 

draft animal per farm and they had to hire animals for
 
which they used less number of animal pair days than
 

large farmers.
 

Table 105 : 	 Average draft animal required for wheat
 

cultivation for different farm size groups
 

(Average of 1980-83).
 

Draft animal pairdays per hectare
 
Operations 0 

Small Medium Large Average 

Land preparation
 

Owned 26.3 	 34.2
31.2 30,1 
Hired 6.5 1.80.4 3.5 
All 32.8 31.6 36.0 33.6 

Threshing
 

Owned 	 2.6 3,o7 2-5 2.8 

Hired 	 0.5 0.2 0.2 
 0.3
 
All 3.1 2.7
3.9 	 3.1
 

All operations
 

Owned 	 28.9 34.9 
 36.7 32.9
 

Hired 7.0 0.6 2.0 3.8
 
All 35.9' 35.5 38.7 36.7
 



ClItiTER V 

FACTORS AFFECTING YIELD OF UJEAT 

In the present chapter, the yield of wheat obtained from
 
the survey plots in different locations and in differcnt years

and role 
of various fctors responsible for higheor yield have
 
been discussed.
 

5.1. Yield of Wht 

Yield of whest was found to vpry not only among farmors 
but from location to location and year to year0 
The average of

all the farmers in all the four locations and in al-I the years 
was found 1636 kg per hectarco The av-rage yield was higher in
1982-83 (1871 kg/ha) bhan the other two years (Table 106)o 

Table 106 : Average yield of wheat on samplo plots in different
 
survey areas.
 

Survey area 198o-81 
Yield (kg/hcct"re) 

-vr19881 1 98) S iVulage 

Shailkupa 886 1008 1278 1052 
Daudkandi 1861 2201 1812 1949 
Plodhupur 1505 1406 232- 1762 
Thakurgaon 1710 1299 1963 1672 
All areas 1517 1512 1871 1636 
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The avcrpge yield was hig est in Daudkandi (1949 kg/ha) and 
lowest in lhailkupa (1052 g'/ha) However, in uhaillmmpa the yield 
was gradu ;lly incrersud from 886 kg/ha in 1980-81 to 1278 lg/ha
in 1982-83. In this loca-tion wheat was introduce;d r-c,.ntly . In the 
initial year, farmcrs wurc lackincg the knowledge of ar.gronomic
 
practices° roroovor, 
 hcavcy rainfall during harvcsincj time and
 
irregular supply of irrigation water resulted 
in lo-er cldmin
 
1980-81. In l'iadhu ?ur and 
Thaaurgaon, although irriC,--wt
 
was supplied, the farmers received lower yield in T181--82 mainly
due to draught situation. Hcwcvor, in Daudkandi, the average yield 
was highest in this yuar (2201 kg/ha) though it ws rainfecd.
 
(Table 106).
 

The aver.gu performance of the small fprmers was found bettor
 
in Daud'andi (10o kg/ha) and Thakurgaon (1705 kg/ha) while in 
other two areas, large fnrmurs performed better (Table 107). 

Table 107 
: Average yiuld of wheat on sample plots in different 
survey areas by farm size groups (Averrge of 1980-83)> 

Farm size 
 Yield (kg/hectaru) 
group
 

! hailltupa~ Daud7ha-ndi Piodli upur Thakur& -,ao area 

mall 
 827 1970 '1670 1705 1673
 
Hedium 1094 1899 
 1760 16(1 
 1586
 
Large 1180 1944 
 1899 1656 1625
 
All sizes 1052 
 1949 1762 1672 
 1636
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A comparison betwcen different groups of farmers in
 
different ye:.rs shows that on the 
average, small farmers, who 
do not posh ess more than one 
hectare, of land, performed well.
 
Averngc yicld of small farmers was 1673 kg/ha which was higher
 
than medium or larg., fnrmcrs (Table 108). However, in 1980-81 
and 1981-82, small farmer's yield per.hectarc was more than other 
group of farmers but in 1982-83, large farmers' yield was more. 

Table 108 :Average yield of wheat on 
samplc plots by different
 

Farm size groups.
 

Farm size; Yield (kg/hectarc)
 

group 1980-81 198-82 1982-83 

Small 1546 1631 
 1847 1673
 

Medium 1517 1383 
 1879 1586
 

Large 1480 1472 
 1895 1625
 

All sizes 1517 
 '1512 1871 1636 

when all the farmers were grouped into four groups 
according to the yield performance, it was found that yield 
of 28% of the total farmers was below '1200 kg/ha (Table 109). 
In shailkupa 50/, farmers had yield below 1200 kg/ha while only 
6 a yieldfrmurs had more, than 2000 kg/ha0 But in Daudkandi it 
was revcrsu. Only 3% farmers h. d yield below 1200 ,:g/ha, and 
it was 42% farmers in Daudlandi whose yield was mor; than 2000 
kg/ha (Table 109). 
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Tablc 109.: Distribution of Farmers according to the yield of wheat
 
on sample plots in different surv,.y arcas(!hvcrage of
 
1980-83).
 

..umber of Farmers
 
Yield (kg/ha) 

Tau
hailkupa Daudkandi odhupur7Taur_ . _ zon Nro.- ... 
Upto 1200 :, 50 3 27 31 111 28 

1201-1600 . 26 16 19 19 80 20 
1601-2000 . ./>. 18 39 23 17 97 24 
Abovc2000 42 31 33 112 28
 
All levels : O 100 100 100 400 100 

It was observed that fifty suven small farmers 
or 3($ of the
 
all small farmers had yield more than 2000 kg/ha as 
opposed to
 
25%" of the medium farmers and 27' of the large farmers who had 
yield morb than 2000 kg/ha (Table 110). 

Table 110 : Distribution of farmers according to the yield of wheat 
on samplu plots in different farm size groups (Averageof 1980-83)
 

Yield (kg/ha) Bmall 
b-mall 

1\Number of farmers 
-

ie dium Largo Total Number 

Upto 1200 

1201 - 1600 

1600 - 2000 

.Above 2000 

All levels 

47 
(25) 

34 
(18) 
50 

(27) 

57 
(30) 
188 

31 
(32) 

21 
(22) 
20 
(21) 

24 
(25) 
96 

3! 
(28) 

25 
(22) 
27 

(23) 

31 
(27) 
116 

111 
(28) 

80 
(20) 
97 
(24) 

112 
(28) 
400 

(100) (100) (100) (130) 

Bracketed figures are the percentages of total.
 



: 100 :
 

5.2. Effect of land preparation on yield
 

It was observed that the average yield was higher for the
 
farmers who had ploughed their land for 3 to 4 times(1644 kg/ha)
 
as well as the farmers who ploughed 5 to 6 times (1643 kg/ha) 
(Table 111). However, this trend was not uniform for all the
 
locations or for all the years. In Shailkupa the farmers who
 
ploughed for 7 to 8 times received more yield than the farmers
 
with less number of Ploughings (Table 111). In Daudkandi ad
 
Nodhupur farmers with 3 to 4 times ploughing received higher
 
yield than the farmers with more number of ploughings. In Thalkur
gaon, the farmers with 5 to 6 times of ploughing received higher
 
yield than the other groups. The survey plots where 3 to 4 ploughing
 
were done covered about 55% of the total land and the plots where
 
5 to 6 ploughings were done covered 38, of the total land (Table 111),
 

Table 111 : 
Average yield of wheat of sample plots according
 

to the level of ploughi"g in different survey areas
 
(Average of 1980-83).
 

Survey area 7 - -QQ Yield. (kg/hoctaro) by number of ploughings-
-3 5-6 7 - 8 All levels
 

Shailkupa 
 998 1052 
 1460 1052
 

Daudkandi 1964 
 1825  1949
 

Dlodhupur 2070 
 1778 1537 1762
 

Thakurgaon 1644 1710 
 - 1672
 

All areas 1644 
 1643 1531 
 1636
 

(55) (38) 
 (7) (100)
 

Brackatod figures are the purcentage of total cultivated
 

wheat area.
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In 1980-81 and 1982-83, plots with 5 to 6 number of ploughings

received h'hcr yield, whilu in 1981-82, plots with 3 to 4 plough
ingsnighcst yjield (Table 112). Conservation of soil moisture due
Ato less number of ploughing in 1981-82, the. year of drn.ught, might 
be a cause for higher yield.
 

Table 112 : Average yield of wheat on sample plots according 
to the level of ploughir.g in different years. 

Yield
Survey year 

(kg/ha) by number of ploughings

All levels
 

1980-81 1485 1552 1460 1517
 
1981-82 1563 1394 
 1408 1512 
1982-83 1869 1900 
 1718 1871 
Average 1644 1643 1513 1636
 

Aftcr ploughing the land, it ws levelled with the ladder.
 
The farmers who ladderud their land for 5 to 6 times recuivod
 
highest yield (1804 kg/ha)0 
Increasing number of laddering did
 
not found to have any offfcct 
on yield. The plots whore laddering 
was done for 5 to 6 timcs covered about 43% of the total area 
(Table 113). In Shailkupa and Hodhupur, however, plots with 3 to 4 
ladderings produced highcr yield while in Thakurgaon it was 5 to 6 
ladderings which produced higher yield° 
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Table 113 : AverqgC yield of wheat on sample plots according to 
the level of ladd.ring in differcnt survy areas (Average 
of 1980-83). 

Survey Yield (kg/hectare) by number of laddering 

0-10~ 116~-8 -12 All1 levls 

Shailkupa 1598 1134 1051 976 875 958 1052 
Daudkandi 1792 1981 1867 2054 - - 1949 
Nodhupur 2110 174-6 i4 - 1590 2002 1601 1762 

Thakurgaon 1641 1814 1533 - - - 1672 
All areas 1703 1804 1454 1363 1386 1366 1636 

(20) (43) (20) (9) (4) (4) (100) 

Brackatod figures are the percentage of total cultivated 
wheat area. 

In different years yield behaved differently due to different
 
number of ladderings. In 1980-817 higher yield was obtained due to

3 to 4 times of ladderings while 
 in 198/1-82 the plots with 5 to 6
 
ladderings gave higher yield 
(Table 114). 

Table 114 : Average yield of wheat on sam'ole plots according to 
the level of laddering in different years.
 

Survey 1 Yield (kg/hctarc) byYcar number of laddoringsT _ -[ o e 2 _j.l.
~~i 5 6 ~7-8 9-10 1-12 8 Above 12 Al levels 

1980-81 1616 1776 1415 1159 941 1243 1517 
1981-82 1350 1947 1147 1-332 14.37 1338 15121982-83 '1949 1728 1989 1894 2697 2124 1871 
Average 1703 1804 
 1454. 1363 
 1386 1366 
 1636 



: 103 

5-3. Effect 0C sc-d rate 
on yield
 
No uniform relationship was found betwean the seed rate andyield. On the average of all locations and for all years, slightlyhigher yield was obtained (1866 kg/ha) in the plots whore se,-d ratewas in the ran,, of 161  175 kg./ha than thein plots whore se.drate was in the rangc of 146 - 160 ,kg/hectare (1852 kg/ha)(T,0.bl-'115).

The slota wi:;1i seed rate in the ra..nge of 161  "175 covered only 11%of thc surveyed -rca while the plots with seed rate in the range of
146 - 160 kg/ha covered 221. of the surveycd arca, 

Table 115 : Averngc yield of wheat on samipl plots according 
to the seedrate in different survey areas (av.rnge 
of 1980-83).
 

S3urvey bYield 
 (kg/hectare) by seodrate
 

Shailkupa 
 8486 1262 
 1112 1154 
 965 1462 1052
 
Daudkandi 
 1686 
 1903 1820 
 1934 
 2020 2059 
 1949
 
Nodhunur 
 2142 
 1954 1568 
 1752 
 1708 1802 1762
 
Thakurgaon 
 1620 
 1771 1662 1855 
 1896 1485 1672
 
All areas 
 1422 
 1660 
 1482 1852 1869 
 1777 
 1636
 

(21) (12) (28) 
 (22) (11) 
 (6) (100)
 

Brackatcd figures arc the percentage of total cultivated 
wheat area.
 

In Shail]kupa and Daudkandi, plots with seed rate above 175 kg/haproduced highest yield while in lodhupur and Thakurgaon plots withseed rate upto 115 kg/ha and 116 - 130 kg/ha respectivuly produced 
higher yield (Table 115).
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Performance of s odrate also behavod differently in differcnt
 
yoars. In 1980-81, plots with scodr'tc in the range of 116-130' k/ha 
produced highe r yiold (1684 kg/ha) while in 1981-82, thu plots with 
so d ratu 161-175 kg/ha produced higher yicldo In 1982-83, howcvur, 
the farmers who applied sed rat. ,bovc 175 kg/ha r~ccived higcher 

yield (Table 116).
 

Tablc 1-16 : Average yield of wheat on sami-.io plots according 

to the sc,-drate in different years. 

Survcy Y_ Yield (kg/hcctare) by scodrato 

yar 115 1 3 Abov5 ee lI 

1980-81 1140 1684 
 1500 1761 1759 1667 1517
 

1981-82 1156 1244 1270 1917 
 1935 1434 1512
 

1982,-83 2059 
 1982 1612 1842 2072 2328 1871
 

Averpre 1422 1660 1482 1852 1869 
 1777 1636
 

5. . Effect of source of so,,ds on yield 

Yield of wh',:,t was found to vary due to variation in thu 
source of sc..d. On thu average of all thu locations and all the 

three years, farmers own produced sced was found to produce 

highest yield (1833 kg/ha) and BA.DC supplied seed was found to
 
produce lowest yield (1497 kg/ha) (Table 117). About 38% of the 
surveyed area w,:,s covered by the fripcrs own stored seeds while 
about 43% area was covered by B2'DC supplied seed. 

http:sami-.io
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Tabl- 117 : ,vornge yicld of wheit on sample plots according to
 
the sourcu of seed in different survey areas (Averge
 
of 1980-83).
 

Yield (kg/ha) by source of seed
 
Survuy nrea 

Own Ljarcr Local rl.arkct -IDC 

Ghailkupa 1312 11-11 977 1020 1052 
Daudkandi 1954 1849 2022 1954 1949 

I'iodhupur 2308 2643 2144 1660 1762 
Thakurgaon 1633 1636 1738 1712 1672 

All areas 1833 1685 1509 1497 1636 
(38) (6) (13) (43) (100) 

Brackated figurcs an the pnrcentago of total cultivated 
wheat area. 

1.11ithin each location, seeds purchased from the market was
 
found to produce higher yield in Daudkandi and Thakurgaon while
 
own stored sed was found to yield higher in O-hailkupa (Table 117).
However, in 1980-81 and 1981-82, on the aver ge of all locations, 
farmers own stored se.ds produced higher yield while in 1982-83 
only BADC supplied sced was found to yield higher than other source 
(Table 118).
 

Table 118 : Avcrpge yiuld of wheat on sampli plots according to 
the source of su.d in different years.
 

Yield (kg/huctare) by source of seedSurvey year 

1980-81 
 1860 1674 1585 
 1205 1517
 
1981-82 1797 1183 
 1215 1385 
 1512
 
1982-83 
 1841 1940 1620 
 2011 1871
 
Lverage 1833 1685 1509 
 1497 1636 
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5.5. Effect of variety on yield
 

About 88. of the surveyed .reoa was found to cover bonalikaby

variety. The rest area vis covered by Balaka, 
 avon, Tanori .nd others. 
oonalika, Tnori ad Pavon vatriety wore available in the first two 
years while in the third year farimrs dropped frompavon all locat
ions and introduced Balaka in Nodhupur and 
 Daudkandio In hodhupur
 
und,-r irrigated condition 
BalakJ, was found to produce 3124 kg/ha
 
while in Dau.dkandi under non irrigated 
condition this variety w1-s
 
found to produce 1799 kg/ha (Table 119). Although Balak ave hiher
 

yield, it covore only 35 of the total surveyed wheat nre.a. 

Tablc "119 : 'verqge toyield of wheat on saruple -lots according 
the wheat variety in different survey areas (.verage 
of 1980-83). 

Survey Yiold (kg/hectare) by whe.at variety
 
area nl76 no
 

Shailkupa 1050 - '1169 - 982 '1052 
Daudkandi 1970 1799 2166 - 1785 1949
 
Hodhupur 1806 
 -124 1427 1241 1832 1762
 
Thakurg.ton 1660  2668  - 1672
 
1ll arens 1626 
 1818 1818 1241 1648 1636 

(88) (3) (2) (1) (6) (100) 

Brackated figurc. are the percentage of total cultivated 

wucat arcao 

In 1980-81, f'-trmers received higher yield from the plots whcro 
they could not specify the variety. In the second year, however, 
highest yield i.ias obtained from the pavon variety0 But in the third 
year, L onalika was found to perform well otherthan varieties 
(Table 20), T* - performance of Balaka and Pavon, although cultiv-ted 
on a limited scale was found better. 
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Table 120 : Average yield of wheat on sample plots accordi.aq, 
to the wheat variety in different ycars° 

SurvcY 1Yild
Yearkt -6 ' " 

BalOll'von 
(kg/ha) by wheat vri"ty
-,s'or Tanori-7 ~ 

76T ______sccif -d 

1980-81 
1981-82 
1982-83 

,verago 

1501 
144.7 

1890 

1626 

-

-

1818 

1818 

1615 
1921 
-

1818 

1377 
1178 

-

1241 

1726 
64.2 

1731 

1648 

1517 
1512 

1871 

1636 

5°6. Effect of time of sowing on yi,:ld
 

heon all the farmers were grouped according to different
 
time of sowing sccds, it wvms obscrved that the highest average
 
yield was 1824 kg/ha reccived by the farmers who planted seeds
 
during first fortnight of November (Table 
 121). However, in this
 
period only 
 7', of the total farmers planted whc't soeds0 ost of
 
which were from Hodhupur. During s .cond week 
 of Decembr, about
 
16,% of the 
 frj-mrs planted seo.ds and reccivcd an average yild, of
 
1809 kg/hao In different loc:ations different yield due 
 to v:ariation 
in time of sowing was observ.d In :hailklupa,- high st average yiOld
(1340 kg/ha) w;is found in the Cg.roup of fnrmers who planted seeds
 
during second 
week of December (Table 12i1) In Daudkandi most of 
the farmers planted secds in December. Highest avera-'ge yield (2053
kg/ha) was obtained by those planted during third wc.k of Deccmbcro 
In Nodhui)ur, where sowing started in last week of october and 
continued upto middle of J,-nuary, hip.hest .ver-ge yield (1956 kg/ha) 
was received by those who pLanted seed in first wek of December 
and continued upto mid January, received highest average yic.ld
(2064 kg/ha) by those who planted seeds during last week of N'fovemlbCro 
ILvOrngu yield was drastically reduced when sed was sown after 
Doccmber 0 

http:accordi.aq
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Tablc 121 : .vorn& yield of whoeat according to tho time of 

sud sowinL (Lvorage of 1980-83). 

Tm Yicld (kg/hoctaro) 

s,.d soinr hailkupa D:udkandi f'rodhupurT k on .ll c.....s 

October 24-31 - - 1543 - 1543 

November 1-15 1140 - 1894 1767 1824 

November 16-23 949 1364 1538 1721 1314 

November 24-30 962 1832 1628 2064 1508 

December 1-7 919 1957 1956 1895 1669 

Deccmbcr 8-i 1340 1950 1879 1939 1809 

December 16-23 1104 2053 1828 1477 1730 

December 24-31 1192 1930 1861 1371 1676 

Jrnuary 1-15 208 - 1495 1345 1310 

ll 1052 194-9 1762 1672 1636 



: 109
 

5.7. Effect of organic manure 
Whcn all the farl, rs wore grouped accordingdoses of organic to differentmanure used, it was observedyield was received that the highestby the group using organic manureof 6001 to 9000 kg in the rangeper hectare (1832 kg/ha) (Tableunder this 122). Thegroup plotscovered only 14% of 


ever, thu 
the total surveyed area0
farmers Howwho did not ap.ly any organic manurean averag'e yield also receivedof 1825 kg/ha (T-abl. 122) which was vorygroup which received highest yield. 

ncrur to 
The plots undercovered 3Y" of this groupth tot-al surveyed -,rea.showed tv-, t the farm,.rs 

In fact, year wise analysiswho did not apply any manuryield in received1980-81. highestIn 1982-83, the farmers using orgmic lessmanurethan 3000 1:g/ha received highest yield0
 

Table 122 
: ..
verge yield of whot according to the level of
 
organic manure application. 

Organic manure 
 -
 Yield (kg/hectaro)
(k g /hoc t n r o) 980( - -8 1981-82 . .1 . . 1982-83 - -- : _' ... 
None 
 1655 
 2044


Upto 1816 1825 (30)
3000 
 1474 
 1307 

3001 2646 1612 (8)
- 6000 
 1487 
 1354

6001 - 9000 2094 1573 (25)
1404 


22229001 - 12000 1329 
1801 

1832 (14) 
2005Lbove 12000 1477 

1109 
;528 (10)


1244

lII levels 1441 1420 (13)1517 1512 1871 1636 (100) 

Br,?ckatd figures are the percontage of total 
cultivated whu."t area° 

http:farm,.rs
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5.8. Effect of urea on yield 
1
4hen the farmers were grouped according to different rates of
 

urea used 
on the survy plots, it was observed that the farmers
 
using urea in the range of 101 kg to 150 kg per hectare received
 
highest average yield (1829 kg/ha) (Table 123). This trend was not
 
uniform for all locations nor for all the ycnrso 
In Shnilkupa,
 
averagc highest yi ld was obtainJed by the group of farmers using 
urea above 250 kg/hao However, this rate was available in 1980-81 
only. In the subsequost years, farmers reduced their rate and none
 
was found to apply more than 200 kg/ha of urea 
in Shailkupa. In
 
Daudkandi averi.e highest yield was obtained by the group of
 
farmers using urea in the range of 101 
to 150 kg/ha (Table 123).
 

Table 123 
: Iverage yield of wheqt according to the level of urea
 
application in different survey areas (ijverngc of
 
1980-83)0
 

Survey 
 Yield (kg/hectare) by level of urea (kg/ha)
area ~UptoNon 5U ~ 50 
Q51 -100 1l10 0Q 2O201- 0105-0

00 50~20j5v 
T:ovl~C 

Shaillupa 847 1040 1087 1267 1173 1241 1730 1052 
Daudkandi 

Nodhupur 

Thakurgaon 

ll areas 

-

-

-

873 

-

2214 

1337 

1171 

1938 

1628 

1756 

1553 

2069 

1943 

1656 

1829 

1996 

1638 

1480 

1756 

1889 

1661 

1661 

1820 

1850 

1633 

1446 

1763 

1949 

1762 

1672 

1636 
(6) (6) (29) (20) (21) (13) (5) (100) 

Brackated figures arc the percentage of total cultivated
 
wheat area.
 



Ycarwis analysis of 
use of urca 
showed that in 1980-81 highcst

yield was obtained by the group of farmcrs using 201 to 250 kg of
 urea per hectare whili. in 1981-82 highust yield w.,as obtained by the
farmers using urea more than 250 kg/ha (Table 124). In 1982-83, thefarmers reducud the r-te of ur a and highest yield was ootainod bythe group of farmers using rna in the rangc of 101 kg to 150 kg perhectare (Table 124). It may be noted that this highest average yield
(2164 kg/h>,) 
in 1982-83 was higher than the highest average yield of
 
1980-81 and 11981-82. 

Table 124 : , ver-ge yield of whe-t according to the level of 
urea apllic,.tion in different ycars0 

Survey Yield (kg/hectare)by level of urea (kg/ha) applicationye r F- n 101- -boveoUpto 50o 51-10 5 200 25o025 levels 
1980-81 
 863 
 796 1421 1477 1569 1759 
 1517 1517

1981-82 
 780 1091 1362 
 1697 1845 
 1880 1946 1512

1982-83 
 968 1633 1821 2164 
 1999 1876 1924 
 1871
 .,.vrage 873 1171 1553 1829 1756 1820 1763 
 1636 

In the earlier chaptcr, it was shon that th,- average rnteof urea was reduced from 1980-81 to 1982-83. But the av,.rage yield
in 1982-83 was much higher than earlier ye',,rs (Table 1,19). Probably
duo to 
the influence of other factors yield was increased in 1982-83 
even with reduced rate of urc:o fI-orcovur, higher rates of urea only
incruased the; costs rather than yield° 
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5.9. Effect of TSP on yield 

When the firmcrs wer,. grouped according to thu use 
of TSP,

it was observed that the highest yield (1819 kg/ha) was roceivod 
by the group using TSP in thc ra.ngo of 201 to 250 kg/ha (Table 125).

However, the group using /151 to 200 kg of TSP also received 1812 kg
 
of wheaxt p :r hectare which was more economic°
 

Table 125 i.,voragi. 
 yield of wheuat according to the level of
 
TSP applica-,tion in ei.fferunt survcy areas 
(Average
 
of 1980-83).
 

Survey 1Yild (kg/hectaro) by level of TSP (kg/h,) application
area {)I...0 ) l "- )2I- J6 7t

5 __LUpt 20050-150 2 0250 levels 
Shailkupa 976 
 878 1101 1096 1364 818 
 586 1052
 
Daudkandi 2149  1182 2108 2005 1906 
 1858 194-9
 
Vodhupur 1347 
 1953 1935 1797 1621 1692 
 1571 1762
 
Thakurgaon 657 
 1790 1532 1666 
 1652 1726 1449 
 1672
 
.. 11 ?reas 1104 1522 1420 
 1710 1812 1819 1746 
 1636
 

(4) (11) (24) (22) (18) (14) 
 (7) (100)
 

Brackatud figures irL thu perceJntoge of total cultivated 
wheut area, 

In different loc7tions, howcver, different trend was obscrvod. 
In Shilkup highest vergeyield (15'64 kg/ha) was received by the
 
group using 151 to 200 kg/ha of TSP while in Daudkandi, farmers who
 
did net use T'iP t all received highest avernge yield (2149 kg/ha)
(Table 125). Thu soil of Daudkandi is regularly enriched by silt 
deposition duc to flood. P-'robably due 
to the flood uffect, the soil
 
may not require additional phosphatc Houevor, to confirm this, 
agronomic research should be conducted in that loclity. 
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Yearwise performance of TSL showed that in 1980-81 highest

yield (1792 kg/ha) was obtained from the group of farmers using

TSP in the ringe of 201 
to 250 kg per hectare (Table 126). 
In the
 
next year i,eo in 1981-82 highest yield (1885 kg/ha) was 
obtained
 
from those using TI3P more than 250 kg/hao But in 1982-83, highest

averpge yield (2063 kg/ha) was obtained by those using TSP in the
 
range of 101 to 
150 kg/ha. Thus due to variation in the soil and
 
location no 
regular trend of response of T6P was 
observed. It may

also happen that all the TSP applied in the field was not available
 
to the plants0
 

Table 126 1Aver-ge yield of wheat according to the 
level of
 
TSP application in different years
0
 

Survey
yosr d (kg/hcctare) by level ofTSP (kg/ha) application5o'00o
RQ 0 101- Q 151-' "201- QAbov Q -A1 
Upto0
P 
 - _0150 
 2 250 250 .levels 

1980-81 773 
 945 1248 1468 
 1781 1792 
 1622 1517

1981-82 
 1160 961 
 1262 1627 
 725 1619 1885 1512

1982-83 1313 1880 
 1732 2063 1878 
 1985 1881 
 1871
 
A.verage 1104 
 1522 1420 
 1710 1812 
 1819 1746 
 1636
 

5°10. Effect of MP on yield
 

Mhen the farmers were 
grouped according to the use of NP it
 
was observed that thu average highest yield (1862 kg/ha) was 
obtai
ned by the group using NP 
 in the ra.nge of 91 to 120 kg/ha(Tablo 127)o

However, it was only 21 of the total surveyed area covered by this group plots. About 41, of the surveyed area was covered by the group
of farmers usin'-,P in the range of 31 to 90 kg/ha whoseand average
yield was only 1624 kg/ha0 
 This yicld was even lower than the yield

of those fnrmert '(1705 kg/ha) who did use atnot PP all. 
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Table 127 : Average yield of wheat according to the level of DP
 
application in diflerent survey areas 
(Aiverage of
 
1980-83).
 

Survey Yield (kg/hectare) by level of YP (kg/ha) application
 
arap 0to6 61-90 oQ91-120 QFbv-2None Above312- levels
 

Shailkupa 889 987 1050 1390 1709 1052
 
Daudkandi 2068 1925 17631781 1809 1906 194-9 
'odhupur 1543 1793 
 1842 1785 1921 1022 
 1762
 

Thakurgaon 1252 1667 1783 21441677 2427 1672 
All areas 1705 1532 
 1624 1699 1862 1774 
 1636
 

(21) (23) 
 (41) (11) (2) (2) (100)
 

Brackated figures are the percentage of total cultivated
 

wheat area.
 

In Shailkupa, three years average data showed that the highest
 
avernge yield (1709 kg/ha) was 
obtained by the group of farmers
 
using NP in the range of 91 
to 120 kg/ha (Table 127). But in Daud
kandi the highest average yield was received by those using NP in
 
the range of 31 
to 60 kg/hao In Nodhupur and Thakurgaon the highest
 
average yield was received by those using MP in the range of 91 to
 
120 kg/ha (Table 127). 

Yearwise analysis of MP use 
showed that in 1980-81 average
 
yield of 1856 kg/ha was received by the fnrmers using NP above
 
120 kg/ha (Table 128). This was the highest yield among different 
groups of farmers. However, in the 
same yerr the group of farmers
 
using MP in the range of 91 to 120 kg received 1825 kg of wheat/ha
 
which was very nearer to the yield of higher group. Thus, although 
the yield of'higher group (1856 kg/ha) was more than this yield, 
the use of upper rate of 11P may not be economical. In the year
 
1981-82, the average yield was highest (1705 kg/ha) for those who
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did not use NP at all. In fact, it was influenced by Daudkandi yield,
where farmers who did not usC NP at all in 1981-82 received very high

yield. However, in 1982-83 the farmers using MP in the range of 91 
to
 
120 kg/ha received highest average yield (2095 kg/ha) (Table 128).
 

Table 128 
: Average yeid of wheot according to the level of
 
NP application in different years0
 

Survey Yield (kg/hoctare) by level of NP (kg/ha) application

year None Upto-11_1~ 30 31-60 61-90 91 -120Above 100
 

1980-81 1453 1205 1551 1735 1825 
 1856 1517

1981-82 1746 
 1296 1418 1370 
 1694 1087 1512
 
1982-83 1811 
 1999 1822 
 1846 2095 
 - 1871
 
Average 1705 
 1532 1624 
 1699 1862 
 1774 1636
 

From the abovu analysis it was revealed that NP has good 
response to wheat in Shailkupa, Eodhupur and Thakurgaon which
 
needs to be confirmed by conducting experiment on the farmers'
 
field of the locality. However, in Daudkandi the requirement of
 
MP was found much lower.
 

5o11. Effect of weeding on yield
 

About 515. of the total surveyed plots were found not to 
perform any weeding while in other 45% plots only one wooding
 
was done. In the rest plots two weeding were done (Table 129).

On the average of all locations and all the years, the highest
 
average yield (1759 kg/ha) was received by those who performed
 
only one weeding on their plots.
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Table 129 : 
Average yield of wheat on sample plots according
 
to the level of weeding in different survey areas
 
(Average of 1980-83).
 

Survey QOne
i Yield (kg/hectare) by level of Weeding
Tw
 
arcaNone 
 nc 
 w l levels
 aewnee in weeding A
 

Shailkupa 
 750 1131 1290 
 1052
 
Daudkondi 
 1906 1948 
 1975 
 1949
 
Nodhupur 
 1701 
 1887 
 - 1762 
Thakurgaon 
 1669 1660 
 2177 
 1672
 
All areas 1513 1759 
 1538 
 1636
 

(51) (45) 
 (4) (100) 

Brackated figures are the percentage of total cultivated
 
wheat area.
 

Except Hodhupur, in all other areas 
highest average yield

was received by those performing two weedings. In Hodhupur none
 
was available to perform more than one weeding. However, marginal

difference in yield in Daudkandi 
due to weeding may not suggest

additinal expenditure spent for it, particularly in non-irrigated
 
situation.
 

Ycarwise analysis showed that in 1980-81 the highest average
yicld (1985 kg/ha) was received by the farmers who performed two
 
weedings while in 1981-82, the avera-ge highest yield (1827 kg/ha)
 
was received by the farmers who performed only one W?3eing (Table

120). How.ever, in tho:. hir 
yeaar thQ 'f.a~rezs wh...did.ot yeed.

their.field received..hi-hest avc:ig.,yield of* 20.56!1c/ha.4T 
thi:s.

yoar.th.e avor!ge yeld-;in a1 
locations except -Puadkandi xas .):j.gpest

for.t.os¢ .who did.not.@urforp py weeding. How.eyer, in Dnudkndi,
 
performance of those with two weedings was better.
 

mailto:did.not.@urforp
http:for.t.os
http:20.56!1c/ha.4T
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Table 130 
 Average yield of wheat on sample plots according
 
to the level of weeding in different years.
 

Survey Yield (kg/hectare) by level of weeding
 
year OeAllvl
Non On wooding Two 
 levels
 

1980-81 
 1409 1689 
 1985 1517
 
1981-82 
 1236 1827 
 1259 1512
 
1982-83 2056 
 1750 1633 1871
 
Average 1513 
 1759 1538 
 1636
 

5.12. Effect of irrigation on yield
 

In Daudkandi, farmers did not irrigate their wheat plots in
 
any of the three years. In Shailkupa only 68 farmers irrigated
 
wheat plots in the first year. But in the subsequent years irri
gation water was not applied to the wheat field by any farmers*
 
Hence in the analysis the effect of irrigation has been shown
 
only for Nodhupur and Thakurgaon. In Modhupur all farmers and
 
in Thakurgaon 4& 
farmers applied irrigation water in their
 
wheat fields.
 

Highest average yield (2009 kg/ha) was received by the
 
group of farmers who irrigated their plots twice (Table 131).
 
About 25% of the surveyed plot area were irrigated twice. In
 
Hodhupur, farmers who irrigated their plots twice received an
 
average of 1794 kg/ha which was highest among all the groups
0
 
Similarly in Thakurgaon the group of farmers who irrigated their
 
plots twice received 2132 kg/ha of wheat which was highest among
 
all the groups (Table 131).
 



Table 131 : A.verage yield of wheat on 
sample plots acttedine to 
the level of irrigation used in different sulvey nreas 
(Average of 1980-83). 

Yield (kg/hcctarc) by level of irrigation
 
area None OQnc irri- Two i Three irr- Foul, irr

gation gations 6 iLations A igations levels 
Modhupur - 1278 1794 1790 1693 1762 
Thakurgaon 

All areas 
1390 

1390 
1454 

1434 
2132 

2009 
1917 

1794 
-

1693 
1672 

1722 
(24) (7) (25) (36) (8) (100) 

Brackated figures are the percentnges of total cultivated
 
wheat area.
 

NB. In Shailkupa only 68 farmers in the yc<'r 1980-81, irrigation
 
was used but in the subsiquent years, no irrigation was given

by any farmers0 
So, in the yield calculation, it was not

shown and 
audkandi no irrigation was used for wheat culti
vation.
 

Yearwiso analysis of yield showed that both in 1980-81

and 1981-82, farmers applying two irrigationsroceived highest
 
average yield of 1547 kg/ha and 1607 kg/ha respectively

(Table 132). In 1982-8 , however, highest averago yield

(2380 kg/ha) wis received by the farmcrs applying three 
irrigations. This wras influenced by the farmers of Pfodhupur,
because none in Thakurgaon applied more than two irrigations
in this year0 However, marginal increase in the yield of 170
kg/ha duo to one more irrigation may not suggcst to invest
 
additional expenditure in third irrigation.
 



Table 132 : 
Average yield of wheat on sample plots according -to
 
the 
luvel of irrig!:tic.n uscd in different years.
 

Yield (kg/hectare) by level of irrigation
Survey 
 Q Oneirri-
 T Qrc....
 
Two irri- I Thre irrij Four irri{ .,.1


__gation C o gaton levels
 

1980-81 1234 
 1287 1547 
 1401 1671 
 1394 
1981-82 1171 1354 
 1607 1330 
 1570 1362
 
1982-83 1778 
 1456 2210 
 2380 2071 
 2025 
Averrge 1390 
 1434 2009 
 1794 
 1693 1722
 

5.13. Effect of duration of crop on yield
 

To know the difference in yield due to difference in the
 
duration of crop, all .farmers 
were grouped into five groups

according to different durntiono Averago of all the locations
 
and all the three years information indicated that the farmers
 
who kept the crop on the field for more than -130 days roceived
 
highest yield of 1674 kg per hectare (Table 133). But the area
 
of survey plots under this group was only 
 of the total surveyrd

area° Thu, group to whom thu, duration of crop in the field was 
1'I
 
to 130 days reccived 1669 kg/ha of yield which was very neorc:. 
to
 
highest group.
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Table 133 
: Average yield of wheat on sample plots according to
 
the duration of crop in different survey areas (Average
 

of 1980-83)o
 

Yield (kg/hoctare) by duration of crop (days)
 
Upto 100 101-110 111-120 121-130 Q 1bov i 

0 .- 1 130 
Shailkupa 1230 1017 1038 1005 939 1052 
Daudkandi 1920 1921 1951 2220 - 1949 
Modhipur 1743 1860 1837 1664 1480 1762 
Thakurgaon 1327 1643 1562 1852 1983 1672 
All areas 1616 1635 1615 1669 1674 1636 

(19) (30) (30) (13) (8) (100) 

Brackated figures are the percentage of total cultivated
 

wheat area.
 

In Shailkupa highest average yield (1230 kg/ha) was obtained
 
by the farmers who kept the crop in the field for less than 100
 
days while in Daudkandi highest average yield (2220 kg/ha) was
 
obtained by the group who kept the crop in the field for 121 to
 
130 days (Table 133)o In the earlier chapter, it was showm that
 
in Shailkupa 47 
of the total farmers broadcasted seeds within
 
November while in Daudkandi it was only 11% 
farmers who broadcasted
 
seeds during November and the rest 89% farmers broadcasted in
 
December.
 

In Modhupur, highest average yield (1860 kg/ha) was received
 
by the farmers who kept the crop in the field for 101 
to 110 days
 
while in Thakurgaon, the farmers who kept the crop in the field
 
for more than 130 days received highest; average yield of 1983 Kg/ha
 
(Table 133). 
It was shown earlier that 69% farmers in Modhupur
 
planted their seeds within November while in Thakurgaon, 83%
 
farmers planted the seeds in December and January. Thus, in general,
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the result indicated that in bhailkupa and VModhupur where most

of the farmcrs planted se,.ds e.,,rly, received higher yicld within 
short durl.,tion while in Daudkandi and Thakurgaon, where most of

th. farmers plantcd secds 
 late, receivcd higher yield from longer 
duration plants. 

Ycarwisc analysis of data could not show any logical behaviour
 
mainly due to thu influence of localised prnctices by the farmers.
In 1980-81, the highest averge yiuld of wheat (1686 kg/ha) was
obtained by the group of farmers who thekept crop for less than
100 days in the field while it 1981-82, the highest average yield
(1663 kg/ha) was received by the farmers who kept the crop in the 
field for 101 to 110 days. In 1982-83, however, highest avurage

yield (2085 kg/ha) was received by the farmers who kept the crop

in thc field 
for more than 130 days (Table 134). 

Table 134 : i.verage yield of' wheat on s.!mple plots according to 
the duration of crop in different years
0
 

Lsurvey Yield (kg/ha) by durration of crop (days) 
year 1 0 101 - 1 1 10-120bov o I 

1980-81 1686 1514 1351 1546 1656 1517 
1981-82 
 1367 166) 1515 
 1445 1126 
 1512
 
1982-83 
 2009 
 1654 2015 
 1969 
 2085 
 1871
.&verage 1616 1635 1615 1669 1674 1636 

In a situation of farniers' management where the use of
factors of production are not controlled, it is difficult to 
isolate the effect of any specific input. It is the combination
 
of various factors responsible for change in the yield.
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5.14. Resource utilization efficiency
 

The wheat yield depends upon a large number of
 
independent factors. In mathematical notation,
 

Y = f (x) where, 

Y is the yield of wheat and x are the independent
 
variables. It is difficult 
to quantity nI the indepen
dent variables. For the sake of simplicity only major en/as
 
were considered, It was hypothesized that wheat yield
 
at the farm level depended mainly on the farm size, human
 
labour, animal pair 
days, quantity of fertilizer applied

(Urea, TSP, NP) and seed rate used. An important variable
 
which influenced whuat yield was the weather. To minimize
 
the influenced of weather on yield of wheat, the agverago
 
data for the ye/ar 1980-81, 1981-82 and 1982-83 were taken.
 
Accordingly, a multiple linear regression equation wos
 
fitted in as follows
 

Y = 671514 + 0.050 x1 + 7.174 x2 - 6356 
(1.221) (7.862) 
 (-2.978)
 

+ 1.505 x4 0.380 x5 + 4.209 x6 - 0.207 x7
 
(2.485) (- .692) (3.212) (-.178)
 

* Significqnt At one percent level of ngnifironrne. 

Bracketed figures in the equation indicate (t) v':iues 
of the estimte. 
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Co-efficient of multiple correlation (Ry . 7) = 0.632* 

Co-efficient of multiplo determination (R 2 
1 7 ) = 0.399 

- 37.2 

Where, y yield= of wheat (kg/ha)
 

x, = Farm sizo in hectaro
 

x2 = Human lnbour (mandays/ha)
 

x 3 = Animal labour (pairadys/ha)
 

x 4 = Urea (kg/ha)
 

x5 TP (kg/ha) 

x6 = MP (kg/ha) 

x7 = Seed ratu (kg/ha)
 

The regression equation thus fitted in showed that the

yicld was significantly related to human labour, animal labour,
 
quantity of ureo 
 and MP used.
 

The co-efficient of xi's ( 
 i = 1,2, ...... 7) are the
partial regression co-efficient ( bI = 0.050, b2 
= 7.174,o..
 
.... b7 = -0.207)° The valueof.b
2 .=.7.174)s interpreted
as the expcted increases in yild rate for in increase in
 
one unit of mandays of human labour° It implies that more 
human labour may be used to increase the yield of wheat.
 
Number of human labour manday can profitably be increased by

performing thu weeding. Earlier, it 
was shown that a large

number of farmers in Thakurgaon, Nodhupur 
 -Shailkupa did
 

* bignificant at one percent level of significance° 
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not weed their field Possibly the f-a rmcrs in areasthose could
 
increase the yikeld by performing weeding0
 

The vrlue of b7 = -6.356 is interpreted as the expected
 
decrease in yield for an incr,..su in one unit of animil pair

days. This implies that xcc:ssivO number of bullock labour was
 
used in the land preparti on and is
there posibility to use loss 
number of bullock la-bcur without reducing the yield of wheat° 
It would also reduce the cost of production and thus increase
 
profitability.
 

The valu6 of b, - 1.504 is interpreted as the cxpocted increase 
i-n yield of whcAt for can increase in one 
unit of urea which implies

that there is possibility to usc moru urea to incrLase the yield.

The value of b6 = 4.209 is interpreted as an expected increase in
 
yield 
of uhent for -n increase in one unit of ruriatc of potash.

This implies that more 
 use of potassium fertilizer may increase 
the yield.
 

However, size of farm (b, = 
 0o050), although was found positi
vely related to yield, the rclationship was not significrnto
 

Similarly usc of TSP (b5 
= -0380) nnd quantity of seeds (b7 =-0.207)
although seems to be used excessively,, it notwas significant. 

Co-efficient of multi,-..le determination (R2y ) indicated that 
401 of the variation in yie-ld (y) had ben explained by the 
fitted regression cquation.
 

Co-efficient of multiple correlntion (Ry) is significant at
 
one percent level of signific-ncc which indicated that there is 
positive and high association between the observed value of y 
and corresponding expected value of Y.,
 

As F value is sif.nificant at one percent level of 
significance, it indicated th.t b.

1 
/ 0 

Duc to limitation of time and computational facility, 
differunt forms of production functions with more number of 
explanatory variables could not be tested0 



CHAPTER - VI 

ECONOMIC PERFORMANCE OF W]h1AT CULTIVATION
 

The present cliapter desc-ribes costs of different variable
 

inputs used per hectare in wheat cultivation on the survey plots
 
and return received from the same plot. Efficiency in wheat
 

production has been measured in terms of gross margin per unit
 
of time and area, return over cash expenses, benefit-cost ratio,
 

return to labour etc. in different locations, in different years
 

and for different farm size groups.
 

6.1. Cost of production
 

The cost of production included all variable cost items
 

like labour, draft power, seed, manures, chemical fertilizer,
 

insecticides etc. used in the prodaction of wheat. Both cash
 

expenditure and imputed value of family owned inputs have been
 

included in the study.
 

When all variable cost were included, the average cost
 

of production of wheat cultivation over 3 years in four locations
 

was found to be Tk. 4526 per hectare (Table 135). The cost was
 
higher in 1982-83 compared to 1980-81 and 1981-82. It was mainly
 

due to the higher cost of seeds, fertilizers and irrigation that
 
the cost on the third year increased. In chapter IV, it was shown
 

that the average seed rate used in the third year was lower
 

(125 kg/ha) than that in the first year (143 kg/ha). Even then
 

the cost of seed was higher in the third year due to the increase
 

in the price of seed. Similarly, the quantity of urea, TSP and
 

MP were used less in the third year than the first year, but the
 

cost was higher in the'third year due to the increase in price
 

of fertilizer.
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Table 135 : 
Average cost of wheat cultivation in different years.
 

Cost per hectare of wheat cultivation (Tk)
 
Cost items 1980-810 1981-82 1982-85 Average cent 

Labour : 

Family 
Hired 
All 

1177 
516 

1693 

925 
378 

1303 

1070 
311 

1381 

1060 
402 
1462 32 

Draft power 

Family 
Hired 
All 

627 
94 

721 

718 
115 
833 

547 
58 

605 

629 
89 

718 16 

Seed : 

Own 
Purchased 
All 

188 
341 
529 

225 
427 
652 

383 
545 
928 

266 
438 
704 15 

Organic manures: 194 
(all owned) 

Chemical fertilizer: 

252 361 270 

Urea 
TSP 
MP 
All 

All manures and 
fertilizer : 

454 
376 
86 
916 

1110 

454 
364 
55 

873 

1125 

484 
386 
101 
971 

1332 

464 
376 
81 

921 

1191 26 

Pesticides 

Irrigation 

3 

230 

-

281 

-

410 

1 

307 7 

Interest on 
credit : 18 17 6 14 

Interest on 
operating cost : 126 124 138 129 3 

Total variable cost 

Full-cost-basis 4430 
Cash-cost-basis 2100 

4335 
2074 

4800 
2295 

4526 
2158 

100 
48 
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Total variable cost per hectare in the second year (1981-82)
 

was lower than in the first or third year purely due to the lower
 

cost of labour. Although in the second year, slightly less number
 

of labour was used (129.6 mandays/ha) compared to that in the first
 

year (131.2 mandays/ha), the cost was much lower than in the first
 

year mainly due to the reduced wage rate. It was striking to note
 

that while the price of almost all other purchased inputs increased
 

in the second and third year, the wage rate of labour actually
 

reduced.
 

Human labour constituted about 32% of the total variable cost
 
(Table 135). However, 73% of this labour cost was due to the imputed
 

value of the family supplied labour. Next important cost item was
 

manures and fertilizers which constituted about 26% of the total
 

variable cost. About 77% of this cost was purchased on cash. Seed
 

and draft power constituted respectively 15% and 16% of the total
 

variable cost (Table 135). In all, Tk. 2158 per hectare or 48% of
 

the total variable cost was spent in cash. Chemical fertilizer
 
constituted about 43% of the cash cost which was the major cash
 

requirement. Next cash requirement was for purchasing seeds which
 

constituted 20% of the cash cost. Although human labour cost was
 
highest in the total variable cost, due to the intensive use of
 

family labour, it constituted only 19% of the cash costs which
 

was spent to pay to the hired labour.
 

Cost of cultivation varied significantly among different
 

locations, ilighest cost was found in Daudkandi which was Tk. 5391
 

per hectare and lowest was found in Bhailkupa (Tk. 3341/ha)
 
(Table 136). The average cost in Hodhupur was Tk. 5019/ha which
 

was nearer to the cost in Daudkandi and the average cost in
 
Thakurgaon was Tk. 3941/ha which was nearer to that in Shailkupa.
 

Higher cost in Daudkandi was due to the higher cost of labour,
 

draft power and chemical fertilizers. However, when only cash
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Table 136 : 
Average cost of wheat cultivation in different
 

survey areas (Average of 1980-83).
 

Cost per hectare (Tk)

Cot tes hal- kandi odupurCost items Shail 
 adAverage

kupa aupg 

Labour
 

Family 862 
 1279 861 

Hired 
 71 748 377 

All 
 933 2027 1238 


Draft power
 
Family 761 
 837 468 

Hired 
 21 261 11 

All 
 782 1098 479 


Seed :
 
Own 
 75 448 95 

Purchased 
 627 196 
 636 

All 
 702 644 
 731 


Organic manure
 
(all owned) : 343 41 
 307 


Chemical fertilizer
 
Urea 207 725 540 
TSP 208 602 355 
MP 86 83 83 
All 501 1410 978 

All manures and 
fertilizers : 844 1451 1285 

Pesticides 1 1 -

Irrigation - - 1079 

Interest on credit : 6 13 22 

Interest 
on operation cost : 73 157 185 

Total variable cost: 
Full-cost-basis 3341 5391 5019 
Cash-cost-basis 1221 2616 3081 

Thku-

Thakur-

gaon 

1202 

319 


1521 


422 

26 


448 


416 

335 

751 


344 


3C 3 

277 

72 


652 


996 


3 


120 


15 


87 


3941 

1455 


1060
 
402
 
1462
 

629
 
89
 

718
 

266
 
438
 
704
 

270
 

464
 
376
 
81
 

921
 

1191
 

1
 

307
 

14
 

129
 

4526
 
2158
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costs were considered, the cost per hectare was found higher
 
in Modhupur (Tk. 3081/ha) and lower in Shailkupa (Tk. 1221/ha)
 
(Table 136). Higher cash cost in JHodhupur was mainly due to the
 
cost of irrigation which was Tk. 1079/ha (Table 136). In Shailkupa
 
and Daudkandi, the cost of irrigation was nil. Although labour cost
 
was higher in Daudkandi, 63% of this cost was due to 
the imputed
 

value of family labour.
 

When cost of wheat cultivation of different farm size
 
groups were compared, it was observed that the total variable costs
 
as well as cash variable costs were highest for small farm size
 
group than other farm size groups. It was Tk. 4717/ha and 4
 
Tk. 2368/ha as total variable cost and cash variable cost respec

tively for small farmers (Table 137). Intensive use of human
 
labour, high cost of draft animal and more use 
of chemical ferti
lizers were major reasons for higher cost to the small farmers.
 

6.2. Returns fr4m wheat production
 

Average yield of wheat grain and straw per hectare in
 
different years, in different locations and for different farm
 
size groups and price received by the farmers formed the basis
 
of return. The average gross return was Tk. 6507 per hectare
 
and gross mar-in ,,as Tk. 1981 on full cost basis (Table 138).
 
Gross return was highest in 1982-83 (Tk. 7822/.ha) due to higher
 
yield. Gross return was found lowest in 1980-81 (Tk. 4722/ha).
 
Although yield was higher in this year than 1981-82, but due to
 
lower price of grain, return was lower.
 

Gross margin per day per hectare was found highest in
 
1982-83 which was Tk. 48.91 on c-ish cost basis and Tk. 26.74 on
 
full cost basis. Similarly benefit-cost ratio was higher in
 
1982-83 and lower in 1980-81 (Table 138). The average benefit
 
cost ratio was found 3.02 on cash cost basis and only 1.44 on
 
full cost basis. To measure the efficiency of labour, returns
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Table 137 Average cost of wheat cultivation for different 

farm size groups.
 

Cost of wheat ner hectare (Tk)

Cost item 

Small Miedium Large Average
 

Labour
 

Family 
 1137 1027 
 986 1060
 
Hired 
 446 339 
 442 402

All 
 1583 1366 1428 
 1462
 

Draft power
 

Family 587 771 
 580 629
Hired 
 190 9 17 89
All 777 780 597 718
 

Seed :
 
Owned 
 270 233 284 266
 
Purchased 
 421 465 440 
 438
 
All 
 691 698 
 724 704
 

Organic manure
 
(All owned) : 198 
 251 306 270
 

Chemical fertilizer
 
Urea 
 522 443 407 464

TSP 
 411 371 
 334 376
MP 
 75 E4 87 
 81
All 
 1008 898 828 921
 

All manures & Fertilizer : 1206 
 1149 1134 1191
 

Pesticide 
 I I I I
 

Irrigation 
 302 314 309 307
 

Interest on credit 
: 15 11 15 14
 

Interest on operating cost : 142 122 
 122 129
 
Total variable cost
 

Full-cost-basis 
 4717 4441 4330 
 4526
 
Cash-cost-basis 
 2368 2026 
 2037 2158
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Table 138 : 
Cost, return and income measures of
 

wheat cultivwtion in different years.
 

Survey year

Parameters
 

' 1 98 0 - 8 1 1981-82 1982-83 o Average 

Cost 	of Production (Tk/ha)
 
Full-cost basis 
 4430 4335 
 4800 4526

Cash-cost basis 
 2100 2074 2295 2158
 

Cost 	of Production (Tk/kg)
 
Full-cost basis 
 2.92 2.87 2.57 
 2.77
 
Cash-cost basis 
 1.38 1.37 
 1.23 1.32
 

Grain yield (kg/ha) : 1517 1512 1871 1636
 

Grain p±rice (Tk/kg) : 	 2.89 
 4.30 3.90 3.70
 

Returns from the grain (Tk/ha): 4384 6502 7297 6053
 

Straw yield (kg/ha) : 	 1692 
 1652 2098 1818
 

Straw price (Tk/kg) : 0.20 
 0.29 0.25 0.25
 

Returns from straw (Tk/kg) : 338 479 525 454
 

Gross reurn (Tk/ha) : 	 4722 
 6981 7822 6507
 

Gross margin (Tk/ha) :
 
Full-cost basis 
 292 2646 3022 1981
 
Cash-cost basis 
 2622 4907 
 5527 4349
 

Gross margin (Tk/ha/day)
 
Full-cost basis 
 2.63 24.50 26.74 17.85
 
Cash-cost bqsis 
 23.62 45.44 48.91 
 39.18
 

Benefit/cost ratio :
 
Full-cost basis 
 1.07 1.61 1.63 1.44
 
Cash-cost basis 
 2.25 3.37 
 3.41 3.02
 

Returns to labour (Tk/day) : 15.13 30.47 
 34.97 26.69
 



* 132
 

to labour was calculated. It was found that the average returns
 
to labour per manday was Tk. 26.69 which was 
again higher in
 
1982-83 and lower in 1980-81 (Table 138).
 

Although cost per hectare was highest in Daudkandi
 
(Tk. 5391/ha), the cost per kg of wheat was highest in Shailkupa
 
(Tk. 3.18/ha) due to its lower yield (Table 139). Again the cost
 
per kg of wheat on cash cost basis was highest in Modhupur
 
(Tk. 1.75/kg) due to its high cash cost. Yield was highest in
 
Daudkandi, but the gross return was highest in Modhupur
 
(Tk. 7714/ha) due to higher price (Tk. 4.11/kg) received by the
 
farmer. However, gross margin on full cost basis was higher in
 
Modhupur (Tk. 2695/ha), but the gross margin on cash cost basis
 
was higher in Thakurgaon (Tk. 4843/ha) due to lower cash cost
 
(Table 139). Benefit-cost ratio was also highest in Thakurgaon
 
due to lower cost.
 

Return analysis for different farm size groups show that
 
the yield and gross return was higher for small farm size group,
 
but due to higher cost of production, gross margin was lower for
 
this group (Table 140). For the 
same reason, benefit-cost ratio
 
for small-farmer was also lower than medium or large farm size
 
groups. On the other hand, large farmers received higher gross
 
margin and higher benefit-cost ratio than other farm size groups,
 
due to its lower cost of production (Table 140).
 

However, profitability is not the only criteria for
 
measurement of efficiency. Farmers at the subsistence level are
 
interested to produce wheat primarily for consumption. In the
 
next chapter, disposal pattern of wheat produce for different
 
groups of formers will show that small farmers consume major
 
share of their produce and hence profitability may not be very
 
important to them.
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Table 139 
 Cost, return and income measures of wheat cultivation
 
in different survey aroeas 
(Average of 1980-83).
 

Locations
Parameters
 
Shail- 1Daud-
 Hodla- Thakur- All
 

Skupa kandi 
 pur gaon areas 

Cost of Production (Tk/ha) : 
Full-cost basis 
Cash-cost basis 

3341 
1221 

5391 
2616 

5019 
3081 

3941 
1455 

4526 
2158 

Cost of Production (Tk/kg) : 
Full-cost basis 
Cash-cost basis 

3.18 
1.16 

2.77 
1.32 

2.85 
1.75 

2.36 
0.87 

2.77 
1.32 

Grain yield / : 1052 1949 1762 1672 1636 

Grain 'p"; 3.77 3.35 4.11 3.50 3.70 
Return from grain (Tk/ha) : 3966 6529 7242 5852 6053 
Struw yield (kg/ha) : 1335 2154 1888 1786 1818 
Return from straw (Tk/ha) : 334 538 472 446 454 
Gross return (Tk/ha) : 4300 7067 7714 6298 6507 

Gross margin (Tk/ha) : 
Full-cost basis 
Cash-cost basis 

959 
3079 

1676 
4451 

2695 
4633 

2357 
4843 

1981 
4349 

Gross margin (Tk/ha/day) 
Full-cost basis 
Cash-cost basis 

8.64 
27.74 

15.81 
41.99 

23.64 
40.64 

20.86 
42.86 

17.85 
39.18 

Benefit/cost ratio : 
Full-cost basis 
Cash-cost basis 

1.29 
3.52 

1.31 
2.70 

1.54 
2.50 

1.60 
4.33 

1.44 
3.02 

Return to labour (Tk/day) : 26.35 21.33 33030 27.64 26.69 
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Table 140 	 Cost, return and income measures of wheat
 
cultivation for different farm size groups.
 

Parameters Q Farm size groups
 

SSmall Medium QLarg QAll size 

Cost of production (Tk/ha): 

Full-cost basis 4714 4441 4330 4526 
Cash-cost basis 2358 2026 2037 2158 

Cost of production (Tk/kg): 
Full-cost basis 2.82 2.80 2.66 2.77 
Cash-cost basis 1.42 1.28 1.25 1.32 

Grain yield (kg/ha) : 1673 1586 1625 1636 
Grain price (Tk/kg) : 3.69 3.72 3.67 3.70 
Return from grain (Tk/ha): 6173 5900 5964 6053 
straw yield (Kg/ha) : 1913 1790 1717 1818 
Return from straw (kg/ha) : 478 448 429 454 
Gross return (Tk/ha) : 6651 6348 6393 6507 

Gross margin (Tk/ha) 
Full-cost basis 1934 1907 2063 1981 
Cash-cost basis 4283 4322 4356 4349 

Gross margin (Tk/ha/day) 

Full-cost basis 17.42 17.18 18.59 17.85 
Cash-cost basis 38.59 38.94 p9.24 39.18 

Benefit cost ratio : 
Full-cost basis 1.41 1.43 1.48 1.44 
Cash-cost basis 2.81 3.13 3.14 3.02 

Return to labour (Tk/day) : 25.38 26.83 28.71 26.69 



CHAPTER - VII 

DISPOSAL OF WIiEAT CROP 1IND FARMERS' INTENTIONS 

TO TIEAT CULTIVhTION 

In this chapter, the pattern of disposition of wheat crop
 
and its by product in different years, in different locations
 
and by different farm size groups have been discussed, Pioreover,
 
farmers' intentions towards future wheat cultivation are also
 
discussed.
 

7o1 Disposal of wheat crop
 

On the average, 41.o5% of the total wheat grain produced
 
was consumed by the farmers and his family. The share of total
 
production for consumption reduced in 1982-83 (38.8%) when the
 
production was higher and increased in 1981-82 (43.6%) when the 
productions was lower (Table 141). On the other hand, share of 
total production sold immediately after harvesting increased in 
1982-83. Share of production kept for seed also reduced from 
14.7/, in 1980-81 to 9.7%in 1982-83 (Table 141). 

Table 141 
: Disposal pattern of wheat grain in different years
0
 

Percent of wheat grain
 
Survey year 

Consumed Sold at har- Sold later Used as 
vest time in the year seeds 

1980-81 42.0 32.3 11.4 14.3 
1981-82 43.6 35.9 8.7 11.8 

1982-83 38.8 41.4 10.1 9.7 
Average 41.4 36.2 10.3 12.1 
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Disposal pattern of wheat was found different in different
 
locations dependilg on the total production. In shailkupa where
 
production was 
lower, the share of the total production (Average

of 3 years) consumed by the farmer and his family was 69.8% while

in Nodhupur where market was assured, this share of consumption
 
was 
only 33o%. of the total production (Table 142). For the same
 
r.ason, in rodhupur, the share of total production sold immediately

after harvesting was 48.3% which was highest among all the location.
 
Earlier in chapter IV, it was observed that most of the fodhupur

farmers were 
supplied with institutional source of seed while in
 
Daudkandi most of them used their own 
seed. For this reason,

Modhupur farmers kept only 7-3% 
of their production as seed for
 
the next year (Table 142).
 

Table 142 : 
Disposal pattern of wheat in different survey
 
areas (Average of 1980-83).
 

Percent of total wheat grain

iurvey area Consumed )Sold at t Sold later Used as 

harvest time in the year seed 

Shiilkupa 69.8 11.5 5.0 13.7 
Daudkandi 

Nadhupur 
44.1 

33.5 
29.7 

48.3 
8.0 

10.9 
18.2 

7.3 
Thakurgaon 

All areas 
35.5 

41.4 
41 .1 
36.2 

13.4 

10.3 
10.0 

12.1 

Different farm size groups were found to dispose off their
 
products in different way depending on their need for cash,

consumption nature and quantity produced. Three years average

information indicated that about 50 
of the total production of
 
a small farmer was consumed by the farmer and his family while
 
hC 
could sale only 37o'c of the production (Table 143). On the
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Table 143 : Disposal pattern of wheat grain by different
 

farm size groups.
 

Farm size aPercent of total wheat grain

Soda
 0 

group Consumed S old at old laoer Used as
 
Snsharvest time in the ycar0 seeds
 

Small 49.8 30.1 
 7.6 12-5
 
Medium 45.4 9.3
31.8 13.5
 
Large 34.3 41.6 12.9 11.2
 
Average 41.4 10.3
36.2 12.1
 

other hard, large farmcr and his family consumed about 34% of the
 
total production and sold 54.5 
 of it. This showes that the increase
 
in the wheat price would benefit larpe farmers more because of higher 
share of sale while subsidy on input price would benefit small farmers
 
more because of his la~cge share of consumption. 

About 567 of thd total wheat straw was used as fuel and 38% was 
used for housing and fencing (Table 144). 1.hcat straw was used as
 
animal feed in small quantity in all the locations except inNldhuanima
 

pur. In Daudkandi about f of the total wheat straw was used as/feed
 
while in other !ireas it wa-,s negligible (Table 144). Whont straw 
was 
found to be sold by the farmers, although in small quantity, in all
 

the locations except in ochailkupa° On the average 4% of the straw 
was sold (Table 144). 

Tablu 144 : Disposal pattern of by-product of wheat in different 
survey areas (Average of' 1980-83). 

F
- _ 7 total by-product of wheat

Sold Used-asyfualas animal Housjng &
,ryrea Used ____lfeed . fencing
 

Shailkupa - 005
76.9 22.6
 
Daudkandi 7.2 59.5 
 8.3 25.0
 
Modhupur 9.3 20.9 69.8
 
Thakurgaon 2.2 58.5 0.1 
 39.2
 
All area 4.0 2.0
56.4 37.6
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All the farm size groups woicre bnserved to usc wheat straw in
 
two major 
uses - as 	 fuel -Md for housing and fTncingo Although all 
farmers were found to use 
major share of whejt straw as fuel and
 
next for housing 'nd fencing, small fLrmers were inclined to use
 
it for housinig 
 and fencing more than medium _nd large farmers. While 
small farmers used 42'j of wheat stro w for this purpose, medium and 
large farmers used 314%. and 37% rspoctively of their wheat straw 
production for this purpose (Table 145). 

Table 145 : Disposal pattern of by-product of wheat for different
 

farm size 	groups. 

F total by-product of wheat
 
Farm size 


_ Q___ _ __ _ __Q__ _ _ _ _group 	 Sold Used as 
_ __ 

fucl 
_ 	

a nid as 
_ 

Housing 8 
animal feed fencing 

Small 	 2.8 53o5 	 1.9 41.8 
Medium 
 3.2 60.4 
 2.7 3307
 

Large 5o3 
 56.5 
 1.6 36.6
 
All sizes 
 4.0 56°4 	 2.0 
 37.6
 

7°2o Seasonal price variation
 

Price of wheat grain at farmers level wa-s found to vary from 
location to locc.tion, yur to year as well as within a year in
 
different seasons, The price prevailed immedi-tely after harvesting
 
was found lower than the price prevailed before harvesting. On the
 
average, the pricc. cf whoat was Tko 3.19/kg immediately after 
harvesting which increased 27,1 to Tk. 4.06/kg at the pro-harvesting
 
period (Table 146). However, the rate of increase of price from 
harvest price was found higheo.at in 1981-82 when the price increased
 
37. during off season, The difference was minimum in 1982-83 when 
only 17' increase in the price of wheat from harvest season to off 
season taas observed (Table 146). 

http:higheo.at
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Noreover, there was a gradual increase in the price from
1980-81 
to 1982-83. \Jhile in 1980-81, the average harvest pricewas found Tk. 2o71/kg, it increased 42% to Tk
0 3.85/kg in 1982-83
(Table 146). imilarly offseason price also increased 27'J from
Tk0 3o54/kg in 1980-81 to Tko 
4 o49/kg in 1982-83o
 

Table 146 : Post harvest and preharve. t price in different years.
 

Survey

year 7s 

Price of wheat (Tk/kg)
yost ha Erice increaseharvest Pre-harvest (v)Lvera-e 

1980-81 
 2.71 
 3.54 3.12 
 31
1981-82 
 3.02 
 4.14 
 3o58 
 371982-83 
 3.85 
 4.49 
 4.17 
 17
Average 
 3.19 
 4.06 
 3.62 
 27
 

Average harvest price received by the farmers was found
higher in Shailkupa (Tko 3o60/kg) and Nodhupur (Tk
0 3o33/kg)

while it lowerwas in Daudkancli 2(Tko o89/kg) and Thakurgaon(Tko 2 o94/kg) (Table 147). This price in all the loc;otionsexcept in Nodhupur observed to increase atwas 

the same rate.In Nodhupur, the price difference between harvest season andoff season was minimum (14%) mainly due to the seed procurementprogramme of 
BADC where higher price was offered to the farmers
 
at harvest time.
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Table 147 
: Post harvest and pre-havest price in different
 
survey areas.
 

Survey area 
Price 

c 
of wheat (Tk/kg) 

rice increase 
Post harvest r v Averag ( %e 

Shailkupa 3.60 4.75 4.18 32 
Daudl:andi 2.89 3.82 3.36 32 
MIodhupur 3.33 3.81 3o37 14 
Thakurgaon 2.94 3.84 3.39 31 
Average .3-19 4.06 3.62 27 

7.3. Farmers' intentions towards wheat cultivation
 

To know the farmers' intentions towards growing wheat in.
future, opinion was takcn from them. On the average, it was
obsurved theft 87% of the total farmers were willing to increase
the area or at least keep the 
area under whoat same in the next year (Table 148). The trend of taking more and more land underwheat increased from 7& farmcrs in 1980-81 to 86' in 1981-82and 96% in 1982-83. High yi.-ld was the majo-r reason for which
4/. of the total farmers preferred to increase their area under
wheat, High income and home consumption were the other major
reasons for which many farmers were 
inclined towards growing
 
more and more whcat (Table 148).
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Table 148 : Reasons for cultivating more area or at least keep
 
the 
same area under wheat in different yeprs.
 

Reasons 
 Percent of total farmers
Lios
1980-981-82 1982-83 

-

High yield 39 39 43 40 
High income 9 16 21 16 
Home consumption 19 22 17 19 
Easy to grow 11 9 15 12 
Total 78 86 96 87 

Although the average yield of wheat in Shailkupa was lower
 
(1052 kg/ha) -than other locations, 601Q of the total respondant

in that area preferred to increase 
or at least ke(.p the 
area
 
under wheat 
same for its high yield (Table 149). It signifies

that the yield of wheat in that locnlity is fpirly high compared

to the other competitive crops. In Thakurgaon, 4f, respondant

preferred wheat cultivation for their home consumption. In Daud
kandi, however, 43% 
respondant preferred to grow wheat cultivation
 
for its higher yield and another 1 
 farmers preferred it for

home consumption (Table 149). The analysis revealed that in
 
Daudkandi only 74% respondants were in favour of increasing

the area (or keeping the area same) of wheat in the next year,

although average yicld was highest in ti is area compared to
 
other areas. This indicates that wheat in DaudkandLhas to face
 
competition with other crops to occupy the land.
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Thble 149 : Reasons for cultivating more area or at least Iceep
the 
area under wheat same in different surve'y areas

(Avcr ge of 1980-83). 

Percent of total Farmers
Reasons
 
Shaiup
 

Daudkandi Nodhupur 
hakurgcon
 
High yield 60 
 43 
 57 
 -

High income 

40
 
2 
 11 
 22 
 27


Home consumption 2 
16
 

15 
 17 43 

Easy to grow 

19
 
17 
 5 25 
 12
Total 
 81 
 74 
 96 
 95 
 87
 

'hile 87' of the total respondants reported that they would
either increase area or ke,. 
 the 
same area under wheat next year,
other 13. rcspondants reported that they would reduce the wheat
area in the next year (Table 150). On the average, 10C% 
 of the total
farmers reported poor yield as the major cause for taking decision
to reduce the area. However, in 1980-81, this cause of poor yield
was reported by 19% farmers and gradually it was reduced to 10% in
1981-82 and cnly 21 
 farmers in 1982-83 (Table 150). The result
indicated that the farmers are getting more and more 
familiar
with the wheat cultivation and yield is also increasing. A small
number of farmers reported high input costs and nonavailability
of needed inputs as 
other reasons for reducing their wheat area.
The share of this group of reluctant farmers, however, gradually
decreased from 22c 
in 1980-81 to only 4% in 1982-83 (Table 150).
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Table 150 : Reasons for cultivating less area or none under
 
wheat in the next year in different years.
 

Reasons of total farmers
___Percent 


1980-81 1981-82 - Average9883 

Poor yield 19 10 
 2 10
 

High inpdt costs 1 3 2 2
 
Could not get nc,.dod
 
inputs 2 1  1
 
Total 22 14 
 4 13
 

Out of 26 farmers in Daudkandi who reported to reduce area
 
under wheqt in the next year, 19 farmers showed poor yield as the
 
major rceason. Similarly in bhailkupa, 17 out of 19 farmers reported
 
poor yield as the major reason for reducing the area under wheat
 
(Table 151). In Daudkandi and Thakurgaon, high input costs and
 
nonavailability of inputs were reported by few farmers as the
 
major causes for reducing the area under wheat (Table 151).
 

Table 151 : Reasons for cultivating less area or none under
 
wheat in the next year in different survey areas
 
(Average of 1980-83)o
 

Percent of total farmers

Reasons L 

0Shailkui-a 
" 

Daudkandi Qodhupur
d gaon 

rThakur
Average 

Poor yield 17 19 4 1 10 
High input costs 2 4 - 2 2 
Could not get needed 
inputs - 3 - 2 1 
Total 19 26 4 5 13 
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The farmers were asked how much land they intend to cultivate
 
under wheat in the next year. Table 152 shows a comarison between
 
wheat area, a farmer "ctually planted and wheat are, 
 he intended
 
to pl.nt in the next year. In 1980-81, an average farmer planted
 
0.39 ha of land under wheat cultivation and intended to reduce his
 
.ren to 0°36 h- in 1981-82. But duG to several constraints he could
 
not pl-nt his intended -rea ,nd actunlly planted 0.24 ha only under
 
whereto However, hu wanted to plant 0.26 ha und..r wheat in 1982-83.
 
In 1982-83, the farmer planted the 
same arer of 0.26 ha and after
 
observing the favourable performance, intended to il..crease his area
 
to 0°29 ha of land under whec-t cultivation (Table 152). This shows
 
that the farmers decision cannot be implemented always due to several
 
factors beyond his control. In 1981-82, the farmer could not plant
 
the whe. t area as intended in the e.".rlier year mainly due to draught 
situation0  such, the farmer intended to plant approximately same 
area under wheat in the next year i~e. 1982-83. But the favourable 
climate in 1982-83 helped to plant area under wheat more than the 
farmer intended in Thaikurg!,on and Daudkandi while the average farmer 
in b'hailkupa and Nodhupur could not oven plant the area they intended. 

Table 152 
: Area under whe-t proposed to be cultiv,-ted in the
 
next year in different survey areas. 

Wheat area per firm (hectare) 
Survey area Q 1980-81 1981-82 1982-83 

Present Proposed 
Sin the,,i nxt yea 

ent ropose 
n t e 

Proposed 
in ther_______th 

next yon ext ye next year 

Shailkupa 0.30 0.25 0.18 0.25 0.17 0.21 
Daudkandi o.29 0.24 0.23 0O.24 0.27 0.26 
Nodhupur 0.38 0o38 0.27 0.28 0o23 0.28 
Thakurgaon 0.60 0.58 0.28 0.28 0.39 0.41 
Average 0o39 0.36 0.24 0.26 0.26 0.29 
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This information also tells that :after a set bnck in 1981-82,
 
the farerar could not regain the position of 1980-81 intorms of 
area
 
under wheat oven with the favourable weather in 1982-83o 

Comparison of actual 7ind intended wheat area for different farm 
size groups show that deviation from intention was more prominant 
among large farmers than ansmall or medium farmers. In 1980-81, 
average small former planted 0.24 ha under wheot and wanted to plant 
the same area 
in 1981-82 (Table 153)o But in 1981-82, due to bad
 
weather, he had to reduce wheat area. 
to 0.17 ha only. However, in
 
1982-83, he planted 0.18 ha under which he intended. In the next
 
year, he wants to increase his area gradually. But in case of large 
farmers, an -,ver,.ge large fa.rmer drastically reduced his area under 
wheat to 0.78 ha, in 1981-82. This w.ais much below his intention of 
0.57 ha. In 1982-83 he planted 0.38 ha uhder.wheot although he
 
earlier intcnded to plant 0.42 ha (Table 153). It shows that small
 
farmers arc more stable .nd rational in maiking decisions. 

Table 153 
: A.rea under wheat proposed to be cultivatod in the
 
next year by different farm size groups. 

Wheat area per farm (hectare) 

gr SiZ 1980-81 1981-82 1982-83 

Q0 sont 
r 

PrQ
in the 

0 next year 
0 Prosent 
i 

Proposed
in the 
next yea 

Proposed
0 Present 0 in the 

ext year 

Small 0.24 0.24 0.17 0.18 0.18 0.20 
Nedium 0.39 0.36 0.24 0.26 0.28 0.29 
Large 0.62 0.57 O.38 0.42 0.38 0.43 
Average 0.39 0.36 0.24 0.26 0.26 0.29 
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When the farme, 
 wore asked what steps they would take in the
next year to increase the yield of whcat, 67% of them were 
in the
opinion that use of more fertilizers will increase yield (Table 154).
Another &/.farmers thouht usc 
of bettor quality se ds would increase the wheat yield. Howevur, these opinions also diffur in diffeent
years and in
 
/diffcrcnt locntiols In 19280-815 on the avcrnge 72 ;" fprrcrs wore.in fnvour of' increasing yield by using more fcrtili, crs 
(Table 154).
In 1981-82, the average quantity of fertilizer used in wheat plot
was less than that of 1980-81 and the performance was also not good.
This led to the belief that usintr more fertilizer would incre,_aseyield situation and in 1981-82, 75 

the 
farmers were in the same opinion.But in 1982-83, after rceiving good production, only 52/ of the
farmers retained in the same opinion. The share of farmors who believed
that use 
of better quality scds would increase the whot yield,incresed from 121, in 1981-82 to 19Y in 1982-83 (Table 154). "nother
group comPrisinU: 15; 
 of the total farmrs in 1982-83 wore in the
opinion that weed control would increasce the yield of wheat.
 

Table 154 : iteps to be taken to get better yied 
of wheat reported in different years.
 

StepP 
1980-8 1 

Percent of farmers
1981-82 1982-8 -

vrge 

Use of more fertilizers 

Use of more irri.gationwater 

72 

4 

75 

6 

52 

12 

67 

7 
Use of better qualityseeds 

18 12 19 16 
Weed control 
Pest control 

Could not specify 
Total 

-
2 

4 

100 

-
-

7 

100 

15 
I 

1 

100 

5 
I 
4 

100 
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In 3 locations namely 6hailkupa, Daudkand and Modhupur, most 
of the farmers were in favour of using more and more fertilizer 
for increasing wheat yield (Table 155). But in Thakurgron, 45/ 
farnors were in f,-vour of using better quality seeds for increasing 
wheat yi,..ido That usc of more irrif: tion water would increase the 
wheat yi..ld havo beun reported by 14 / fprmers in I".odhupur and 
Thakurgoon, th. area where the farmers were already enjoying irri
gation facility (Table 155). They referred to thu f:ropCr management 
and timedly supply of irrigation water. In bhailkupa and Daudkandi, 
farmers were not in favour of using irrigCa-tion water for whoa t 

cultivation.
 

Table 155 : 	Steps to be taken to get better yield of who.t by 
the farmers in different survey areas (Aver.go of 
1980-83). 

Percent of fnrmers 

Shail-
kupa 

Daud-
kandi 

Modhu-
pur 

Thai-r-
Caon 

7 0 rag 

Use of more 
fertilizers 79 78 77 34 67 
Use of more 
irrigation wter - 1 14 14 7 
Use of better 
quality sccds 11 - 9 45 
Weed control - 20 - - 5 

Post control I I 2 1 
Could not 
specify 9 - - 5 4 
Total 100 100 100 100 100 



CHAPTER VIII
 

CONCLUSIONS AfID RECONMEDATIONS
 

In the light of discussions in earlier chapters, conclu
sions with regard to assessment of improved technology of wheat
 
production and constraints towards its higher production have
 
been drawn in this chapter. Moreover, few recommendations on
 
research priorities cf wheat and its policy guidelines have
 
been made.
 

8.1. Assessment of improved technology
 

Improved technology of wheat production has been assessed
 
from agronomic, economic and social point of view. 'On farm'
 
research results have been compared to the farmers' practices
 
on the use of seeds, fertilizers, irrigation water, pesticides
 
and intercultural operations. Acceptability of this technology
 
by different groups of farm holdings, employment generation by
 
the technology and its utilization pattern have also been
 

discussed.
 

8.1.1. 6eed of wheat
 

All the farmers were found to produce high yielding
 
variety of wheat. Only one variety - sonalika W&s found to
 
be produced by about 86% of the total farmers. Other varieties
 
like Balaka, Pavan-76 and Tanori-71 were also found. The
 
performance of Balaka and Pavon was found better than other
 
varieties. However, Balaka was found in Daudkandi and Modhupur
 
only while Pavon was available in all the four areas. These
 
two varieties covered only 3,1 
and 2.3;$ of the sample plot
 
area. The potentiality of Balaka for large scale expansion
 
is very high due to its draught tolerance nature. In Daudkandi,
 
under non-irrigated condition, Balaka produced on average of
 
1799 kg/ha while in IHodhupur under irrigated condition, it
 
produced as high as 3124 kg/ha.
 



Research conducted on the farmers field on varietal
 
performance in different locations showed that the average
 
yield of 6onalika variety from the 
'On farm' trial plots in
 
all the three years from 1980-81 to 1982-83 were higher than
 
the corresponding average yield of wheat under farmers' own
 
management (Figure 3). The average yield of 3 years data from
 
all the locations in research plots was 2052 kg/ha for Sonalika
 
variety under non-irrigated condition. In the survey areas,
 
about 220 of the non-irrigated plots had yield more than 2000
 
kg/ha. The average yield in irrigated plots of all locations
 
in 3 years on the research plots was 2618 kg/ha. However, it
 
was found that only'4% of the irrigated plots in the survey
 
areas had yield more than this figure. Hence, it can be said
 
that although the average yield at farmers level was below
 
that of research yield, several farmers received yield higher
 
than the research yield.
 

'On farm' research on seed rate in three years from
 
1980-81 to 1982-83 in different locations showed that on the
 
average, 160 kg/ha under irrigated condition and 140 kg/ha of
 
seeds under non-irrigated condition produced highest profitable
 
yield. In the survey areas, the farmers were found to use an
 
average rate of 134 kg/ha of seeds. This has gradually reduced
 
from 143 kg in 1980-1981 to 125 kg in 1982-83 per hectare.
 
However, 22; 
of the farmers who applied irrigation was found to
 
apply seeds rate exceeding 160 kg/ha and most of them planted
 
wheat late 
season. Similarly, 47' of the non-irrigated farmers
 
in the survey areas 
were found to apply seod rate exceeding
 
140 kg/ha. Thus fiirly a large number of farmers have exceeded
 
the recommended seed rate, In chapter V, it was 
observed that
 
the farmers could reduce the quantity of seeds slightly without
 
reducing the yield. However, there were many farmers who used
 
seed rate much below the recommended rate for which the average
 
yield was low. To reduce the large variation in seed use between
 
farmers, proper communiation is needed.
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Wheat research centre of BARI has recommended that to
 
get optimum level of yield, the seeds should be 
sown within
 
the month of November. It was found that only 34% of the total
 
farmers planted seeds during this period of time. Majority
 
(56'0) 
farmers planted seeds during the month of December. In
 
fact about 80% of the farmers produced wheat only after harvest
ing monsoon rice. It became very difficult to sow seeds of wheat
 
within November after harvesting rice. Development of short dura
tion variety which can be- planted in December without yield
 
reduction would solve this problemo
 

8.1.2. Chemical fertilizer
 

Farmers used Urea as nitrogenous fertilizer, TSP as
 
phosphatic fertilizer and MP as potassium fertilizer. Research
 
on the farmers' field in different locations in 3 years from
 
1980-81 to 
1982-83 indicated that under irrigated condition,
 
100 kg of N/ha, 60 kg of P/ha and 40 kg of K/ha would increase
 
the yield most profitably. However, in 1982-83 a research
 
conducted under irrigated condition with 30 kg of 6ulphur per

hectare in addition to the 
above rate gave most profitable
 
yield. The farmers did not use 
any sulphur in the study areas.
 
On the average, the farmers applied 60 kg of N/ha, 60 kg of
 
P/ha and 20 kg of K/ha.
 

Wheat research centre recommended fertilizer at the-rate
 
of 140-180 kg/ha of urea and 100-130 kg/ha of TSP under irrigated

(1-2 irrigation) condition. In addition, for Barind tract,
 
50-60 kg/ha of M13 was Luggested. It was found that among the
 
irrigated farmers, 15% farmers applied urea, 37% farmers used
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TSP and only 3% farmers used P more than the recommended 
dose. Thus it was observed that while in T6P, many farmers
 
fairly follow the recommendations, in case of urea and PIP,
 
most of the farmers were much below the recommendation level.
 

Under rainfed condtion, the recommendation was 100-130 kg
 
of urea/ha, 100-130 kg of TSP/ha and 40-50 kg of PP/ha (Only
 
for Barind tract). It was observed that 37% of the non-irrigated
 
farmers applied urea, 430 farmers applied TSP and 38% farmers
 
applied IT-more than the recommendation.
 

Thus it was ob3erved, while most of the farmers did not
 
follow the balanced dose of fertilizer, a large number used
 
fairly 4igh dosc of TSP and lower dose of urea 
and NP than
 
recommendations. The use of fertilizer was again found to be
 
influenced by the location, Host of the Daudkandi farmers were
 
found to 
apply more of urea and TSP while in other areas most
 
of the farmers were below recommendation level.
 

8.1.3. Irrigation
 

It was only 43% of the total farmers who irrigated their
 
wheat plots. In Daudkandi, farmers did not irrigate the wheat
 
plots. The area remained inundated tnder water during monsoon
 
season when most of the farmers cultivated deep water rice.
 
After the water receded in October/November and when the rice
 
crop harvested, farmers planted wheat seeds. 
Usually irrigation
 
was not necessary for wheat for such medium low land where
 
sufficient residual soil moisture was available. In Shailkupa,
 
although irrigation was provided through G.K. canal irrigation
 
project, the water was released for rice cultivation. The
 
farmers had to shift their wheat cultivation in non-irrigated
 
area. In Hodhupur, however, all the farmers received deep tube
well irrigation water. In Thakurgaon about 5216 of the farmers
 
could not irrigate wheat field. The present discussion will
 
base on the information from irrigated farms only.
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Research findings recommend to apply first irrigation
 
after 17-21 days of seed germination depending on the moisture
 
condition of the soil. It was observed that in 37% 
of the total
 
irrigated plots, farmers applied first irrigation after 3-4 weeks
 
of seed sowing, which closely followed The recommendation. A small 
number of farmers wei-e found to apply first irrigation even after 
7-8 weeks of seed sowing0 Three irrigations at different stages
 
of plant growth has been recommended-Ist at 
(CRI) critical root
 
initiat :: 
 stage, 2nd before heading stage and 3rd at grain
 
filling stage. it may go uo 
to five irrigations depending on
 
soil and water condition and if facilities can be provided.
 
However, in the survey areas none 
was found to apply five
 
irrigations. About 40% of the irrigated farmers irrigated their
 
wheat plots for 3 
 times. Host of these farmers were from Modhupur. 
Another 38%0 farmers irrigated their field for twice only. It was 
observed that highest aiverago yield was received (2009 kg/ha) 
from the plots which were irr'igated for two times only. About 
25% of the total survey plot area were put under two irrigations.
 

8.1.4. Weeding
 

Weeding was performed by 47% of the total farmers. Normally
 
1 to 2 weodings are 
suggested for wheat cultivation. It was
 
observed that 88%,of the fatrmers who weeded their field performed
 
it only for once and the rest 
for twice. Recommendation is given
 
for performin first weedinc,; at the early 
stage, immediately 
after first irrigation, usually after 3 weeks of sowing seeds.
 
In the st-ady area, only 19%0 of the farmers who weeded their
 
fields pirformed it 2-5 weeks 
ifter sowing seeds. However, another 
50%'of the farmers who weeded their fields, performed it 4 to 5 
weeks Mfter sowing seeds. Thus in case of weeding, very little 
farmers were found to follow rocomfendations. There might be
 
two zeasons for delay in weeding. Infestation of weeds may not
 
be 
,serious to wir-ant the situation and secondly, due to 
labour
 
shortage, weeding may be delayed. The l..ter problein was 
serious
 
in some locations even to the extent of stop weeding for few
 
farmers in Thakurgaon.
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8.1.5. Plant protection
 

Wheat in the survey areas had boo{n relatively disease and 
insect free. No such incidence of disease and insect attack has 
boon reported nor any farmer sprayed insecticide on the field.
 
However, rat problem was severe in Daudkandi which caused some
 
losses. The farmers did not apply any rodenticide against rat
 
attack. Loss due to rat attack could not be ascertained.
 

8.1.6. Post harvest operatic.'
 

Threshing of wheat was done manually. In Hodhupur, it was
 
mostly done by h1and while in other areas both manual labour and
 
bullocks were used. Threshing of' wheat was a problem to the 
farmers because it took long.er time and hence more labour hours
 
compared to rice. Pedal thresher, desi;nud by BARI and other
 
organizations were not available at farmers' level. In Modhupur,
 
however-, few threshers were supplied by BADC for threshing wheat.
 

8.1.7. Size of farm holding
 

It was hypothesized that improved technology of wheat may
 
have some adverse effect on income distribution of farmers. In
 
tabular analysis it was observed that on the average, small 
farmers received better yield of wheat compared to large fnrmers. 
But their sross marrgin was less due to hir;her cost Issociated with 
production. The cost was hif-her to the small f.-rmers due to the 
intensive use of labour and other farm inputs. But in multiple 
linear regression analysis, no significant association was 
observed among the wheat yield ,nd size of farm holding. However, 
on the average small farmers wer, found to devote more share 
(25%0) of their cultivated land to wheat compared to only 19% 
by medium farmers and 156 by large farmers. 
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8.1o8. Disposal pattern 

1ore than 46*/ of the wheat was produced for market. Small 
farmers wore tofound consume relatively major share of their 
own p -,)duo (30') compared to that by large farmorso This phe
nomrencn may guide the policy makers that subsidy on input
 
price r,-,ther 
than subsidy on prico of product whould benefit
 
moru to tha subsistence farmer. W-heat straw is being used as
 
many cc. t-... s including India and Pakistan as cattle feed, in 

.a;ia.esX it has not yet gain the popularity. However, it has 
an ample scope to use as cattle fod and if its industrial use 
like that in -paper industry can be promoted and if it can be 
lifted from the farm gate, wheat production would be much
 
more profitable 0 

,8.1.9 EIdployment generation 

On the average, 129 mandays per hectare of labour was
 
required for wheat cultivation. These mandays were 
spread over
 
a period of 5.. months. Hajor part of the labour was required 
for land preparation, harvesting, threshing and weeding. Land
 
preparation and threshing which were mostly performed by the
 
family labour created 'On farm' employment while weeding and
 
harvostingf which required hired casual labour created employment 
2 r the - 1icuitural in the locality.labour 

8,2.. I'entification of constraints 

g'.)o:aic~ts to higher production of wheat at farmers 
]evel have been id.ntified from agronomic, economic and social 
point of view. This section of the report heavily relied on 
th ad -scucsions made earlier as well as informal meetings 
with the farmers° 
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8.2.1. Cropping systems
 

Wheat cultivation is a component of complex cropping
 
systems followed by the farmers. In 80o of the wheat plots,
 
the previous crop was monsoon rice, after harvesting of which
 
wheat was produced. In low lying land of Daudkandi, it was
 
broadcasted amon rice while in other areas 
it was transplanted
 
amon rice. Harvesting period of rice ranged from November to
 
December. Obviously, late harvesting of rice resulted in late
 

planting of wheat for which yield tent to decrease gradually.
 
Similarly in more than 60% of the 
survey plots, the succeeding
 
crops were summer rice and jute, Planting of these crops started
 
in March and April which coincided with the time of harvesting
 

of Wheat. The coincidence of planting and harvesting of wheat
 
and rice created problems to wheat yield and resulted in arti
ficial creation of labour peak. Development of early variety of
 
amon rice and/or short duration variety of wheat would solve
 
the problem to a great extent. Moreover, reduction in the turn
around period between amno rice and wheat by way of reducing
 

land preparation for wheat would also be helpful to solve
 

the problem.
 

8.2.2. Seed supply
 

Procurement of seeds was a problem to the farmers which
 
resulted delay in planting and reduced the area of planting.
 

Majority farmers purchased seeds from BADC. Only 37% of the
 

total farmers had their own seeds. In 1982-83, inability to
 
supply sufficient seeds by BADC and increase in the price of
 

seeds resulted in lowering the seed rate per hectare and
 
reducing the area planted. Demand for seed depends among many
 
other factors on previous years' harvest conditions, favourable
 
weather, demand for consumption through previous rice produc
tion etc. Input sup)ly agency need to make 1 decision well in
 
advance as to how much seed will be demanded in the iiext season.
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Otherwise, only due to inability of the agency to supply timely

seeds, the planting -rea will be reduced. However, if the farmers
 
can store their own seeds, the problem of seed supply will be
 
reduced. But this requires to develop lowcost and appropria"e

storage containers which suits the economic condition of the farmers

Farmers also require eduction through extansion survice to use
 

# iprove lowcost storage technigure. 

8.2.3. Irrigation
 

Irrigation was not a major problem for Daudkandi 
or
Shailkupa where raajorit.y farmers told that irrigation was not
 
necessary for wheat cultivtion 
In Shailkupa, water schedule
 
at present was dusig;ned for 
rice cultivation. As such irrigation 
water was not released at the critical growth period of wheat.

In Thakurgaon, frequent breakdown of electricity caused about
 
44% of the wheat plots to remain non-irrigated within the deep
tubewell command arear. 
 Through proper care and management of
 
tubewells in Thakurgaon and proper planning, management and

farmers organization in Shailkupa, it is possible to improve
 
upon the current situation.
 

8.2.4. Human labour
 

Supply of human labour became a constraint to wheat

production during peak period. During weeding time of wheat cropsharvesting of other rabi crops, employment of Agricultural labours
for development activities and planting of bore rice required more

labour for which weeding of wheat field delayed. ?1oreover, wheat
 
threshing required more 
lqbour compared to rice at a time when

j.et and sunmu.t:.r ce.planting started. However, staggering of 
planting time may solve the problem partly. 



158
 

8.2.5. Draft power 

Draft power was a major problem particularly for the small
 
farmers. More number of ploughings not only incroased the'cost,it
 
exposed the soi/ ind reduced available soil moisture. In Chapter
 
V, regression line showed that the draft power was used excessi
vely and probably it could be reduced without affecting the yield.
 
Minimum tillage practice should be developed in specific areas tb
 
reduce the draft power constraint.
 

8.2.6. Seed variety
 

Sonalika was the single major vatiety available in the
 
survey areas. Due to its better adaptability, good yield and
 
white grain colour farmers preferred this variety to others. Its
 
susceptability to rust disease may eventually make this variety
 
unsuitable for commercial cultivation. However, Balaka veriety
 
has started to became popular among the farmers. Similarly other
 
disease resiestant short duration variety suitable for rainfed
 
condition need to be released to the growers verb, soon. Otherwise
 
sudden breakdown of bonalika variety will bring cisastour to wheat
 
production in the country. 

8.2.7. Threshing
 

Threshing of wheat appears to be a problem to wheat 
production but not a mnjor one 
at this moment. Wheat threshing
 
required more number of labour and complete dry day. If harves
ting is delayed e.g. in April, there is every possibility of
 
sky remaininj cloudy cousing difficulties in threshing. However,
 
for the small holders planting smaller area under wheat, it may
 
not be a problem, but *as the area and production increase, the
 
problem, bff wheat threshing, in terns of increased labour and 
animal power requirement will most likely to constrain wheat 
production.
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8.2.8. Plant protection
 

Wheat is relatively disease free uptil now. The major
 
pest which caused a problem to the farmers was rat. During winter
 
season, 
as the field remains relatively dry, rats caused a great
 
problem for the wheat farmer. Rat control campaign or growing
 
awareness of the farming community may reduce the problem.
 

8.2.9o Input and output price 

Price of wheat seeds has increased largely during last
 
3 years period resulting increase iii cost and decrease in the
 
seed rate used. Fertilizer price has also increased during this
 
period. Although this is not specific to wheat, it has reduced
 
the rate of fertilizer application in 1982-83 compared to
 
1980-81. Similarly irrigation cost also increased to a great
 
extent. On the otherhand, price of wheat has not increased by
 
that rate. Actually groweos received loss farmgate price in
 
1982-83 compared to 1980-81. However, the market price of wheat
 
was increased over last three years. But this rate of increase
 
was not 
as fast as in the input price. Horeover, as has been
 
stated earlier in this chapter, the subsistence farmers who
 
produced wheat mostly for consumption, would be benefited most
 
if the subsidy on input is increased rather than subsidy on
 

output price.
 

Farmers in Thakurgaon and Daudkandi were not happy with
 
the price of wheat they received. Due to highaer production in 
these areas and inefficient market structure, farm gate price
 

was lower.
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8.2.10. Knowledge
 

Lack of knowledge and skill of the new technology of
 
wheat was found to be a major constraint towards higher yield.
 
A good number of farmers were found to 
apply higher dose of
 
fertilizer, high seed rate and intensive tillage operations.

These had not only increased cost, but reduced profitability
 
to 
a great extent. Moreover, timing of each operation was not
 
followed as per recommendation by most of the farmers. Agricul
tural extension and education will play vital role in this
 
regard.
 

8.2.11. Credit
 

Although financial stringency may not be specific to
 
wheat cultivation, the results indicated that 87% of the total
 
farmers did not receive any credit for wheat and more than half
 
of them could not get it from any source inspite of their will
ingness. The results also showed that the credit was necessary

mostly for purchasing fertilizer and paying water charge. Produc
tion of wheat will very likely be increased if s/oft credit
 
for cash inputs can be provided.
 

8.2.12. Soil and climate
 

Soil and climatic constraints are given parameters
 
which cannot be overcomed in a short period of time. In four
 
study areas, different soils were available. In Daudkandi,
 
the flood prone ure., most of the soil was loamy in nature
 
and with the resilusl soil moisture, yield was very high.
 
In Sha'lkupa and Thakurgaon, most of the 
soil was loamy and
 
sandy loam. But in lqodhupur major area was belong to clay

soil. Land preparation in this area was difficult and inspite

of high irrigation and fertilizer use, yield was poorer than
 
in Daudkandi.
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The most important climatic constraint in wheat production
 
is the rainfall during planting and growing season. In general,
 
there is very scanty and undependable rainfall drops during the
 
period from November to 1iarch. Th. result showed, in 1982-83,
 
there were 
5 rainy days evenly 'stributed in the five months
 
of Novemberto March in ShailkupL md Daudkandi. But in the 
previous year of 1981-82, there was very little rainfall during 
this period. Early rain in the second week of December 19815 .n
 
fact, delayed land preparation and many farmers dropped wheat
 
cultivation in that season. The occurance of poor rain has been
 
reflected on the yield.
 

Under rainfed wheat cultivation, rainfall constraint will
 
continue to prevail unless any arrangement to forecast weather
 
can be made beforehand. In this way, this constraint can only
 
be avoided. However, provision of irrigation will definitely
 
improve the situation. But, as envisaged from the present
 
trend, there is every possibility to shift wheat area to marginal
 
land leaving irrigated land for rice cultivation. This will again
 
require motivation to 
the farmer and endeavour to make wheat
 
profitable enough to 
offset rice cultivation.
 

8.3 Recommendations
 

Few recomMendations based on the findings of the survey
 
have been chalked out for the researchers and policy makers.
 
These are as follows,
 

a. 
 The rate of change of production of wheat as envisaged
 
in last ten years can not maintain its speed in future
 
unless yield improvement th'ough intensification of wheat
 
cultivation is made with the 
introduction of new varieties
 
and improved cultural practices. It is necessary that the
 
Sonalika variety should be replaced gradually by new varie
ties which needs to be draught tolerent, short duration and
 
disease resistant.
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To fit into the farmers cropping system the variety
 
should be developed which can be planted in late December
 
without affecting the yield. Wheat research centre already
 
released new four varieties of wheat which fulfil most of
 
the above characUers. However, this needs to be evaluated
 

at 	farmers level. 

b. 	 The results showed that there exists a large variation
 
in cultural practices, time of operation, input use etc.
 
among the farmers departing from the recommended practices.
 
Appropriate location specific recommendation with strong
 
extension services is highly needed. For this, extension
 
and research will have to work together on farmers field.
 

c. Supply of seeds should be ensured at right time and at
 
right place. Requirements of seed-s should ascertained much
 
ahead of time and a buffer stock of sufficient quantity of
 
seed should be maintained annually. To do this, necessary
 
risks and probable natural calamities needs to be considered.
 

Simultaneously, seed storage at farmers level should
 
be 	encouraged and appropriate storage containers with proper
 
methods should be provided to the farmers.
 

d. 	 The results indicated that the farmers provide intensive
 
land ploughing which can ea.sily be reduced without affecting
 
yield. Minimaum tillage technology should be developed and
 
encouraged to the farmers which on one hand will conserve
 
available soil moisture, reduce draft power requirements'
 
and on the other hand reduce the cost of cultivation.
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e. 
 As-the production will increase further, threshing by

hand and bullock will become difficult because of its, high
labour and dry weather requirement. Low cost thresher should
 
be provided to the farmers in 
a large scale. However, as 
on

today, threshing is not a great problem particularly for the
 
small farmers.
 

f. 
 Under rainfed condition, farmers decision to grow wheat
 
or not depends mainly on rainfall occur.ince at the right

moment. If the farmers could be informed earlier about the
 
possibility of 
occurance of rainfall in different time during

the growth period of wheat, they could take appropriate action
 
before hand. For this, an integraited index of at least 80%
 
dep.endable rainfall with available soil moisture should be
 
extablished at 7 day intervals for the planting season of
 
wheat.
 

go Floor price of wheat should be fixed in consideration
 
with its cost of production, price of rice (instead of paddy)

and other related commodities etc. 
The price shiould be
 
declared before planting starts to 
so that farmers can take
 
decision accordingly,
 

h. 
 'On farm' research of component technology of wheat as
 
on cropping systels incorporating wheat and intercropping of

other compatible crops with wheat should be strengthened. The
 
result must be analyzed from economic point of view,
 

io All 
'On farm' research on management practices should be
 
multidisciplinary involving agronomist, economist and other
 
related disciplines.
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As production increases and import reduces,
 

marketing of wheat will be important. Marketing
 

research should get priority which will identify
 

the net essary intervention needed in the market

ing of wheat to ensure fair price to the farmers
 

and proper distribution of the 1poducts,
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Appendix I* 
Area of wheat grown in Bangladesh,
 
1947/48 to 1982/83.
 

* 
 I 1
 

Year HYV Local , Total 

------------------- hectare .......
 
1947/48 
 .34,318

1948/49 
 38,486

1949/50 
 "39,013

1950/51 
 37,839

1951/52 
 38,770

1952/53 
 39,660

1953/54 
 39t781
 
1954/55 
 41,643

1955/56 
 38,203

1956/57 
 53,956

1957/58 
 43,424

1958/59 
 39,862

1959/60 
 55,807

1960/61 
 56,576
 
1961/62 


58,843

1962/63 
 73,735

1963/64 
 57,386

1964/65 
 53,460

1965/66 
 54,958

1966/67 
 72,825

1967/68 
 77,760

1968/69 
 117,230

1969/70 
 119,885

1970/71 
 125,996

1971/72 
 127,260

1972/73 21,592 
 98,543 120,135

1973/74 29,253 94,185 
 123,438
 
1974/75 33,021 
 93,017 126,038

1975/76 88,133 61,971 
 150,104
1976/77 116,497 
 43,551 160,049

1977/78 157,515 31,425 
 188,940

1978/79 236,002 28,754 
 264,756

1979/80 410,734 
 22,491 433,225

1980/81 571,540 19,682 
 591,222

1981/82 516,550 
 17,545 534,095

1982/83 498,290 
 21,120 519,410
 

Source : Bangladesh Bureau of Statistics,
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Appendix II Production of wheat grown in Bangladesh,
 
1947/48 to 1982/83.
 

Year 
 ' HYV Local ' Total 
I, I I 

1947/48 

1948/49 

1949/50 

1950/51 

1951/52 

1952/53 

1953/54 

1954/55 

1955/56 

1956/57 

1957/58 

1958/59 

1959/60 

1960/61 

1961/62 

1962/63 

1963/64 

1964/65 

1965/66 

1966/67 

1967/68 

1968/69 

1969/70 

197C/71 

1971/72 

1972/73 24,305 

1973/74 41,610 

1974/75 47,276 

1973/76 172,677 

1976/77 229,139 

1977/78 324,948 

1978/79 473,748 

1979/80 804,046 

1980/81 1076,754 

1981/82 952,950 

1982/83 1075,400 


metric tons 

19,915
 
18,848
 
22,993
 
20,423
 
23,166
 
24,385
 
24,080
 
26,620
 
22,556
 
23,776
 
22,744
 
25,503
 
29,161
 
32,920
 
39,621
 
45,158
 
34,983
 
34,688
 
35,663
 
59,317
 
58,824
 
93,695
 
104,963
 
111,642
 
115,195
 

66,658 90,963
 
69,319 110,924
 
69,438 116,713
 
45,497 218,174
 
30,317 259,456
 
23,048 347,996
 
20,282 494,030
 
18,660 822,706
 
15,759 1092,513
 
14,490 967,440
 
20,025 1095,425
 

Source : Bangladesh Bureau of Statistics.
 



-------------

Appendix 
III. Average yield of wheat grown in Bangladesho
 
1947/48 to 1982/83o
 

Year 
 HYV 
 Local 
 Total
 

Kilogram per hectare
 
1947/48 


580
1948/49 

490
1949/50 

589
1950/51 

540
1951/52 

598
1952/53 

615
1953/54 

605
1954/55 

639
1955/56 

590
1956/57 


1957/58 441
 
524


1958/59 

640
1959/60 


1960/61 523
 
582
1961/62 

673
1962/63 

612
1963/64 

610
1964/65 

649
1965/66 

649
 

1966/67

1967/68 815
 

756
1968/69 

799
1969/70 

876
1970/71 

886
1971/72 

904
1972/73. 
 1,126 
 676 
 757
1973/74 
 1,422 
 736 
 899
1974/75 
 1,432 
 747 
 926
1975/76 
 1,959 
 734 1,453.1976/77 
 1,967 
 696 
 1,621
1977/78 
 2,063 
 733 
 1,842
1978/79 
 2,007 
 705 
 1,866
1979/80 
 1,958 
 830 
 1,899
1980/81 
 1,884 
 801 
 1,848
1981/82 
 1,845 
 826 
 1,811
1982/83 
 2,158 
 948 
 2,109
 

Source : Bangladesh Bureau of Statistics,
 


