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Abstract

This study was carried out to understand the farmers’ decision process regarding
selection of non-tice crops and to find oul their water management practices. The study
was conducted during the Rabi season ol 2008-09 atl Shibchar Upanla of Madarspur
district. Two descriptive models; one on the decision to grow a Rabi crop and the other
on what Rabi crop would be grown. were developed on the basis of a questionnaire
survey and discussions with the farmers. Waler use by non rice crops in six selected
fields was estimaled on the hasis of depleted average moisture in the crop root zone. A
gencral (non-selected) farmers’ survey was conducted to collect information on yield,
input use, benefit- cost ratio (BCR) and farmers’ awareness of ¢rop management
practices of BARL

From the farmer’s decision model, it was found that some farmers do not cultivate
Aman tice because they want to start early in the Rabi season and grow emon/garlic or
HYV wheat. Basically, they are the owner of high land and they believe that early Rabi
crops are more profitahle than the Aman rice. If the preceding Aman crop is harvested
within November then the farmers with ne access to capital and irgation grow a mixed
crop of mustard and fentil. On the other hand. farmers who have access to capilal and
irrigation, grow a mixed crop of onion and garlic.

From the watcr management analysis by {urmers, it was found that the otal crop water
use of onion, garlic and wheat were 55.9 mm, 74 mm, and 107.8 mm, respectively. On
ihe other hand, the potential crop water requirements were calculated for onion, garlic,
and wheat as 165.8 mm, 276.2 mm. and 258.4 mm, respectively. 1t was evident from
the research that the actual water use by onion, garlic and wheat as practiced by the
farmers arc almost one third, one fourth and two-fifths of the potential requirement. It
was also evident from the research that the actual water use by onion, garlic and wheat
as practiced by the farmcrs is almost 20%, 28% and 37% ol the water requirement
reccommended by BARL

Fram the yield and profitability analysis, it was found that the yields of onion, parlic
and wheat under farmers’ practice were 6.65 Uha, 0.92 tha and 1.9 vha, respectively.
The BCR of growing onion, garlic end wheat were 2.46, 0.65 and 1.33, respectively.
From the rcsearch it was observed that the farmers do not follow the BARI
recommended irripation and fertilizer as inputs. As a result, their yields were lowcred
by almost 26%, 81% and 53% of the yields of onion, garlic and wheat ohiained by
BARI, respectively. Tt was also evident [rom the general survey that the farmers are
aware of Lhe impacts of irrigation and input use on yicld. But they de not know when
and how much of irrigation and oiher inputs to apply. The price of non-rice crops n Lhe
preceding vear strongly influenced the use of inputs and a pre-set price of non-rice
crops would encourage the use of inputs and increase the yields.

il
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Chapter One

Introduction

1.1 Introduction and Background of the Study

The cropping pattern in Bangladesh is predominantly rice based and non rice crops
grow in only about 21% of the tolal cropped area (BADC, 2007). In terms of area
coverage, lhe major non-rice Crops are wheat (4.45%), rape and musiard (3.08%), lentil
(1.54%), polato (1.13%), chili (1.05%), and omion (0.58%). Although abounding
literature on water manegement practices end their elfects on yields of ricc are
available, little is known about such aspecis of non-rice crops. Most non-rice ¢rops are
grown during the Rabi (winter) season {December-March). As such, ihe amount of
rainfall is not only insufficient but its distribution also fails to synchronize with water
requirement of non-rice crops. Consequently, the yields of most non-rice Crops are very
Yow compared to the intcrational standards. For example, the average yield of onion is
only 6.5 tha which in very low as compared to the world average yield of 18.1 t'ha.
The average national yield of garlic and wheat are 2.9 tha and 1.9 Uha. which are very
low as compared ta those of ather garlic and wheal producing countries (SAC, 2007).
The vield of onion in some developed countries like Korea, the Netherlands, Japan and
the t7SA have been reporied to be 61.9, 54.1, 44.4 and 44.1 vha, respectively (Pathak,
1994). Even in India, the average yield of omon is 10.4 tha (Kumar et al., 2007).

Every year the country is facing an acute shortage of non-rice crops like pulses,
oilseeds, spices etc. due io lack of proper management in the ficlds of irrigation, discase
control, quality secd production etc. Besides, the cultivaled arca of non-rice crops in
Bangladesh has also not significantly increased during the past decades (BBS, 2002).
For example, the current demand of cnion in the country is 730,000 metric tons while
the production is only 150,000 metric tons (BBS, 2003). The national production of
garlic is 35,000 melric tons against the demand of about 150,000 metnc tans (BBS,
2004). These huge deficits of onion and garlic are being met up by imporiing them in
exchange of our hard earned foreign currency. A large portion of ihis deficit can be
extenualed by proper management practices, especially emphasizing on irrigation and

other input managements.




The constraints ol agricultural development in the South-Central region of Bangladesh
are floods during the Aman season and non-availabslity of irrigation facilities during
(he Rahi scason. The siudics by MPO (Harza et al., 1986) show that out of the total area
of the repion, about 70% is normally fooded by the Padma-Meghna river system and
(he rest of the area is vulnerable o storm surges. MPO studies (Harza et al., 1987) have
also shown that because of ground water salinity about 53% of the region is not suitable
for irrigation development by groundwater. Al present only about 20% of (he
agrcultural area is irmgated of which about 26% is irrigated by ground water and rest is
by surface water (BADC, 2005).That is why. the cultivation of HYV rice (Boro) is low

in Rahi scason in South-Central region.

Thus, due to imigation develapment constraints, the cuitivation of non-rice craps like
onicn and garlic thai require little or no imigation 1s increasing day by day in the South-
central region. For exampte, in Faridpur region, the cultivahle area ol onion was about
6500 ha in 1999-2000 and this arca has increased to 12300 ha in 2003-2004. Even the
cultivable area of garlic has increased over the five year period. Also, the cultivable
area of gurlic was almost 2500 ha and this arca has increased 1o 3400 ha during the

same period of 1999-2000 to 2003-2004 (BBS, 2004).

The overall soil texture of South-Central region is silty loam and loam and as such,
these types of soil are suitable for growing non-rice crops. it has been reported that the
cullivation of non rice crops like wheal, onion, gartie, vegetable and potato by applying
little or no irmgation are mote profilable than growing the Bero crops in this region n

Rabi season. (SR, 2001).

Although farmers gei more profit through the cultivation of Rabi crops bul their yields
are very fow comparcd to intemational standards. Bangladesh Agricultural Rescarch
Institute (BARI) has recommended the number of irmigation reyimes and fertilizer doses
for non-rice crops such as wheal, potato, lentil, onion, garlic, and tomate etc. (BARI,
1997). It is not knawn to what extent the farmers have adopted thesc regimes and doses
and also (heir impacts on (he crop yields. Application of immigalion water and fertilizer
without proper planning based on crop demand results not only in wastage of inputs but

also hampers crop growth and yield (Islam, et al. 1991). This study has atlempted to



[ind oul the farmers’ decislon regarding selection of non-nice crops 1n Rabi season, their

water management practices and the profitability of growing non-rice crops.

1.2 Ohjectives of the Study
The specilic objectives of the study are-

o 1o understand the farmers’ decision process regarding sefection of non rice

CTOPS.
To understand the water munagement practices from farmers® perspective for

not: rice Crops.

To delerrmne the effecls of water manapement on yicld atinbules and

profilability of non-rice crops.



Chapter Two

Literature Review

Many studies have been conducted in many countries on irrigation management
practice and profitability of non rice crop like wheat, onion, parlic, vegetables ete. In
Bangladesh some works have becn done in these aspects. An attempt 15 made here i@

review the most relevant studies.
2.1 Water Management of Non-rice Crops

The yield of non-rice crops like wheat, onion, garlic, poluto, tomaio elc. are influenced
by many factors such as water management, nutrient management, disease control and
soil condition etc. [t was observed that the country’s production and area of onion,
garlic and wheat have increased over the last 20 years. During the period of 1983-86,
the yield of onion, garlic and wheat were 3.8 tha, 2.9 tha and 1.4 Vha, respectively. In
the same period, the area of onion, garlic and wheat were 33.6, 12.5, 540.2 thonsand
hectare, respectively. The yicld and arca of these crops wete sharply changed dunng
lhe period of 2005-06 except wheat. The yield of onon, garlic, and whcat were 6.5 tha,
3.8 vha, and 1.5 vha in 2005-06 and the area of these crops were 113.6, 26.6, and 479
thonsand hectare, tespectively (BRS, 2006). In the following scctions the water and
fertilizer management practices and yields of onion, garlic and wheat have been

reviewed.
2.2 Water Management and Yield of Onion

Proper imigation management, based on timely measurements or estimates of soil
moisture content and crop water needs, is one of the most important management
practices for oblaining optimum yigld. Effective waler management requires knowlcdge
of s0il water-holding capacity, current available $0il moisture content, crop water use
or evapolranspiration (ET}, crop sengitivity to motshure stress at current growth stage,
irmigation and effective rainfall received, availability of water supply and length of lime

it takes Lo irrigate a particular field.



A [feld cxperiment was conducted at the regional agricultural research station in BARI
Joydebpur, Gazipur, The soil of the experimental field was silty loam m texture. The
eflects of irigation on onton yicld are presented in Table 2.1. The highest yicld of 9
t'ha was obtained with & imigation al 10 days inlerval. The lable also depicts thal the
amounl of irngation water applied increased with increase 10 yield. The benefit- cost
ratio was also highest for 10 days interval (1.92). 'The benefit cost ratio of 0,74 less than
one in the conhwl treatment indicates the dirc nceessity of imrigation in onion

production.

Tabie 2.1 Effect of trmigation on vield and profitability of Onion Practiced by BARI.

Item Different irrigation sequcnces
No 10 days 15 days 20 days 30 days
Irrigation | interval interval interval mierval
irmigation | irrigation | irmgation irrigation
Total waler use | 1280.3 279.5 239 220 187.5
(mm)
Yield {ton /ha.) 3.26 9.01 8.71 7.70 6.44
Benefil-cost ralic (.74 1.92 1.89 1.71 1.46

Source: Biswas et al., 2003

Saha ct al. (1997} compared vield and water use of onion (cv. Taherpuri) under
different imgation schedules in Bangladesh. The irrigation treatments were no
irmgation, immigation at 40, 30, 20 or 10% depletion of field capacity moisture (DFCM);
irrigation with 30 mm water at imgation water / cumulative pan evaporation (IW/CPE)
ratios of 0.50, 0.75 or 1.00. They lound that he piots irfigated at 10% and 20% DICM
produced bulb yields of 163 and 16.3 t'ha, respectively, which were about 14084
higher than that in the unimrigated control plot {6.8 tha). They also found that the yields
of plots irmigated either at 30 or 40% DFCM (14 and 11.3 vha, respectively) were
sigmificantly higher than that of the conirol plot but still remained at a suboptimum
level. They concluded that for optimum exploitation of the vield potential of Taherpuri



anion with maximum efficiency of imrigation water use, 10 to 20% DFCM might be the

most suitable criteria for irrigation in areas with similar condition.

Islam et af {1999) conducted a field expeniment to observe the cffect of different
irrigation treatments on the production of onicn (cv. Taherpuri) at Joydebpur, (iazipur,
Bangladesh. They compared seven imigation levels viz. no irmigation, a single irrgation
at 20 days after transpleniing {DAT), a single irrigation at 40 DAT, jrrigation at 10 days
interval up to 40, 60 and 80 DAT, respectively aud imgalion at 10 days inlerval up o
80 DAT. lhey recorded the highest yield (9 vha) from the treatment irmipated at 20
days inlerval up to 60 DAT and the tolal water required by this (reatment was 125 mm.

Numerous studies have been carried out in the past in @ number of countries on

irrigation management and yield ol onion.

Siugh el at. (1987) studied the effect of irrigation and nitrogen levels on yield atiributes
of onion { Aitium cepa L.) cv. Pusa Red in north India. They applied 1, 2, 3 or 4
iigations with 50 mm of water at 20-days intervals and fedilized with N at G, 60, 99
and 120 ke/ha. They recorded the highest bulb yield of 19.6 torvha with the highest N

and irrigation rates.

The effects of imigation on the yield, size grade disirnibution, bulb quality, chemical
composition and' storage of onion bulbs were studied by Chung (1989) in India. He
obscrved that applying imigation throughout the season increased the total bulb yield
from 48 to 52 t/ha.

The four irrigation levels of 25, 50, 100 and 150% of daily evapolranspiration wcre
compared by Galbiatii et al. (1992} to study the effect of irrigation on development
and preductivity of onion. They recorded the highest number of leaves/plant, plant
height, bulb diameter and bulb weight with the two highest water levels (100 and
150%).

An experiment was conducted by Patel ef of. {1992) in India to study the elfect of 3
imigation rates {1W/ CPE ratio of 1, 1.2 and 1.4), 3 rates of Nitrogen (40, 80 and 120
kg/ha) and 3 raies of POs (20, 40 and 60 kg/ha) on onion. They recorded the highest
yields with an IW/ CPE ralio of 1.2 or 1.4 (33 t'ha and 32.5 vha, respectively) and



with P,0s of 60 kg/ha (33 Uha). Nitrogen did not affect the yield. They also observed
that N and P uptake were greater with IW/ CPE ratio of 1.2 or 1.4 than with ratio of

1.0

Sharma et al. (1994) investipated the effects of irripation (TW/ CPE ratio of 0.6, 0.8, 1.0
or 1.2) and nitrogen (0, 50, 100 or 150 kg/a) on onion yields during 1984-86 in
Rajasthan, India. They ebserved the highest yield at the highest imgation and nitrogen
treatments. High consumptive uses and water use efficiencies were also observed with

increasing levels of irrigation and increasing rates of nitrogen.

Abu-Awwad (1996) also studied onjon yield, rainfall distibulion, water use efliciency
( WUE) and water use index (WUT) as affected by four increasing water quantities
(0.25, 0.50, 1.0 and 1.5 Ume the evaporation from Class A pan ) in the field plot
experiment during 1991/92 and 1992/93 in the Jordan valley, Jordan. He observed that
with supplemental immgalien, winter onion production per unit area ¢an be incrcased by
two or (hree limes the non-irmgated onion. Maximum WUE was recorded in .25 times

evaporation, while the maximum WUI was ajso recorded in the same treatment.

Neeraja et al. {1999) conducted a ficld experiment to investigate the effect of imigation
and niirogen on growth and yield of rabi enion {A/fiwm cepa L) in Andhra Pradesh,
India. They uscd Ifour levels of imigations given at IW/ CPE watios of 0.6, 0.8, 1.0 and
1.2 and five levcls of nitregen at 0, 50, 100, 150 and 200 kg/ha. Among the various
ircatments, higher level of imrigation (1.2 IW/ CPE) and nitrogen (200 kg/ha) alone and
their interaciion resuited in maximum plant height, more number of leaves per plant,
maximum bulb length, bulb diameter, bult weight and bulb yield. Depending upon the
ferlility of the soil, they recommended irrigation al 1.2 1W/ CPL and nitrogen from
150-200 kg/ha for obtaining the highest buib yield of onion.

The response of onion {Aflium cepa L) o different rngation schedules was studied by
Orta and Cner (2001} in Trakya, Turkey, during 1997 and 1998. The crop was
subjected to four imrigation treatments according to availablc soil water depletion
fractions (0.30, 0.50, 0.70 and no nrigation). Irrigation thresholds (amount of soil water
at 0.40 m depth) were used as (he criteria to initiate drip immigation. They recorded the
highest yield from the plots to which irrigation watcr was applied at a soil water

fraction level of ¢.30. To maintain the soil moisture depletion level at 0.30, it required



339.4mm (in 14 applications) and 227.2 mm {in 13 applications) water for irrigation in

1997 and 1998, respectively.

Kumar et al. (2047) conducted a study al ihe research farm: of Central Institute of Post
Harvesl Engineering & Technology, Abohar, Punjab, India during the period from
January 10 May of 2004 and 2005 to analyze the response of onion to different
urigation levels with microsprinkler irgation system. They applicd four different
irrigation levels. These were, imigation water (IW) to cumulative pan cvaporation
(CPE} ratios of 0.60 (T1), .80 (12), 1.0 (T3) and 1.20 (T4). They found best yields of
32.8 vha and 34.4 t/ha from T3 and T4 treatments in 2005, respectively. The applicd

imgation waler for T3 and 'I'4 were 389.2 mm and 451.3 mm, respeciively.

From the above citations, it was found that, imrigation significantly increased the yield

of omion. As the frequency of irmigation increased, the yield also increased.,
2.3 Water Management and Yield of Garlic

Both nationally and internationally, not much lilerature is available found on the water

manapgernent and yield of garlic.

A study was carried out on garlic (cv. BARI Rashun-1) during the Rabj scason at the
experimental field of irrigation and water management division, DARI, Gazipur, Soil
motisture content was monitored at the depth of 0, 15, 30 cm from the surface. The
resulls obtained from the field experiment are presented in Table 2.2. It should be noled
that irrigation at 15 days interval produced the highest yicld (4.9 /ha) Eut did not show
significant difference with 25, 5, 75 days after plant. As the treatment, irrigation at 15
days intcrval was watered most frequently, the highest amount of water was used by the

same treatment and the yield was the highest,

The Tablc 2.2 also shows that parlic cultivation applying irrigation at 15 days inlerval
was found most profitable that is highest benefit-cost ratio of 2.20 among all the

irmigalion sequence.



Table 2.2 Elfecl of imgation and profilability (om different

practiced by BARI, 2007-2008.

irigation of garlic

Item Different imigation sequenccs
Rainfed | Irrigation | Irmigation | Irrigation | Irrigation [ Irrigation | Irrigation
at 25 at 5 25 and at 25, 50, [ at L5 at 20
DAP DAP 50, DAP | & 75 days days
DAD interval, | interval
Total 135 162 198 212 232 261 229
watcr
uge, mm
Yicld, 2.83%  13.086 3.269 3.365 4.21 4,92 4.68
ftonsha.}
Benefi- | 1,34 1.44 1.53 1.55 1.92 2.20 213
cost
ralio

Sourcc: Sarkar et al., 2008 DAP: days afier planting

Sadaria et al. (1997} carned out & study at Junagadh, Gujamt, India during the winter of
199192 and 1992-93 to understand the effects of Irrigation on garlic. They use
different condilions iike: imigation watet/cumulative pan evaporation ratios (IW/ CPE}
of 1, 1.2 and 1.4, Nitrogen application of 25, 50 and 75 kgha and Phosphors
application of 11, 22 and 33 kg/ha for garfic. In thai study the highest bulb yields {5594
kg/ha) were obuained 4l 1.4 IW/ CPL during 1991-92.

Hansen et al. (2003) conducted 2 study at west side of the San Joaquin Valley in
California of USA to invesligale the effect of imigation frequency, irrigation water
cutoff date and the amount of applied water on parlic yield. They applied different
irrigation frequencies those were irmigation per week, irigation per 1.5 weeks and
irrigation per 2 weeks. They reported that the highest yicld was obtained from irrigation

per week.




Cortes el al. {2000) conducted a study at Regional Waler Reseurch Centre of Castilla-
La Mancha University Campus in Spain to see the effect of deficit imgalion at three
crop stages (vegetative development, bulbilication and npening) of garhic, They [ound
that the treatment with no deficit imgation during the ripemng stage give the highest
producticns. It was also found that the deficit impesed at the ripening stage affects
mainly the quantity (yield) and the deficil imposed al the butbification and ripening

slages affects both quantity and quality {size).

Ayars (2007) conducted a study at wesi side of the San Joaguin Valley in Califomia of
USA to determine the crop coellicient and water requirement of irrigated parlic. He
used different imigalion systems such as flood imrigation, subsurface drip irrigation, and
surlace dnp nmigaiion and migation levels were set at 50, 75, 100, and 125% of crop
evapotranspiration measurcd using a weighing lysimeler. He {ound that the total yield
has a relation te the total applied water with 3 maximum occurring at one hundred

perecant E'le,

From the above references, it was found that, irrigation significantly increased the yield

of garlic. As the frequency ol imigation increascd, the yigld also increased.

2.4 Water Management and Yield of Wheat

A field experiment was camied oul during Rabi season of the years 2007-2008 on wheat
(cv.Kanchen). The field study was conducted in Jamalpur., The lexture of the soil was
¢lay loam, The results obtained from the field experiment are presented in Table 2.3, Tt
should be mentioned that, irrigation al 21, 45, &65 days after sowing {T>} obtained
highest yield (4.1 tha}. The Table 2.3 also showed that wheat cultivation applying
imgation at 21, 45& 65 days alter sowing {13) was found more prolitable with the

highest benefit-cost ratio of 3.3 hetween the two imrigation sequences.
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Table 2.3 Effeet of irrigation and profitability of Wheat Pracuced by BARI.

Item Imgation sequences
Imgalion
oo irigation at 21, 45, & 65 days
after sowing}
(Rainfed)
Total water use. mm 159 291
Yield, (t'ha) 2.91 4.1
Benefit-cost ratio 2.58 3.35

Source: Sarkar et al., 2008

Khan et al. (1985} conducted a study to asscs the eflect of trrigation and tillage practice
lor wheat cultivation at Ishurdi, fessore and Dingjpur District in Bangladesh, They
found that the highest grain yicld of 2.63 'ha with two imigations (at 20, 50 day after
seedling) and 4.8 L/ha with hree mrrigation (at 17, 50. 70 day alter seedling).

Rabman and [slam (1985) conducted an expeniment in Bangladesh to see the effects of
irrigation and tillage on the yield and water relations of wheat. They used 4 imipation
lreaiments: no imigation (W0), irrigation of 5 em at 4 weeks alter planting (W1), W1 +
immigation(s) of 5 cm each when the ratio of irripation water (5 cm) e cumulative pan
evaporation (IW/CPLE) reaches 0.75 (W2); and W1 4 irrigation{s) of 5 cm cach when
the TW/CPE rtatio reaches 0.50 (W3). They found that deep ullage coupled with 1
irrigation at 4 weeks afier planting produced the highest yield (2.96 tha).

Chazy et al. (1986) conducted an expenment with three levels of imigation viz: 30%
3% and 7(% depletion of available soil moisture (ASM) at the Bangladesh Institute of
Nuclear Agriculture (BINA) farms, Mymensingh during December 1983 to April 1984,
They lound the highest grain yield of 4.2 vha and water use efficiency of 1.87 kg/m*
with imgatton afler 70% depletion of ASM and the highest siraw vield of 8.52 L'ha with
irrigation aller 50% depletion of ASM.

Ali and Sitara (2004) conducted a sludy al the Bolany Field Laboratory, Bangladesh
Apncultural University in Mymensingh during Rabi season from November 2001 to

March 2002 to investigate the effcet of irrigation frequencies on the vield and yicld

11
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atinbutes of the wheat cultivar ‘Shatabdi’. They used Irmgation treatments as. Ty=no
irrigation {(control), T/= one imgation al 21 DAS. T;= two rrigations at 21 and 45
DAS, Ty= three irfgation at 21, 45 and 60 DAS and Ts= four irngation at 21, 45, 60
and 75 DAS. They found that grain yield (3.52 tha), straw vield (4.22 ('ha) and harvest
index (45.25%) were significantly higher in T2 treatmeni than those of other
treatments. They also found that two imgations at 21 and 45 DAS significantly

enhanced the growth, yield attributes and yicld of wheat over other Ireatments.

Ali et al. (2007} carried out a field experiment at the Department of lrrigation & Water
Management farm, Bangladesh Agncultural University in Mymensingh w see the
effects of water deficit on yield, water productivity and net return of wheat, They found
that the highest grain yield was oblained with the no-deficit treatment. They also found

that yicld attributes were alfected by deficit imgation treatiments.

Numerous studies havc been carried cut i the pasi in a4 number of countries on

iigation management and yield of wheat.

Ram and Singh (1976} conducted a study at Rajasthan in India during the period of
1971-1972 to optimize the scheduling of wrrigation for wheat in light seils. They
obtained higher grain ywelds (3.9 tha) of wheat with onc irrigation at crown root
initiation (CRI} slage (22 days after sowing) and further imigation applied at 40%

available soll moisture then at 30% available soil noisture.

Peck and Kirkham {1979} carricd out an experiment at the Panhandle Research Station,
Goodwell, Oklahoma during the period of 1977-1978 growing season. They planted
seed of cerlificd hard red winler wheat {Trivicum aestivam L. cm. Thell} on 13 Oct.
1977 for the three treatmenis (normal irigation schedule, modified frrigation schedule,
and dry land). They found that yields were highest for the modified treatment (average
yield: 4470 kp/ha} and were 23% morc than yields for the plants uvnder the normal
trrigation schedule {(average yield: 3640 kg/ha). They also found that average yield of
dry land plants was 1660 kg/ha.

Mugabe and Nyakatawa (2000) conducied a stndy at Chiredzi Research Slalion in
Zimbabwe during the winter seasons of 1996 and 1997 to assess the possibility of

grawing wheat on residual soll moisture. They studicd on six wheat genotvpes (P1, P2,

12



Pote, eka, Nata and Ruya) under three nmigation regimes. They applied different
imigation tegimes like supplying urigation water according to the crop waler
requirements, supplying Lhree quarters of the crop waler reguirements and haif of the
crop waler requiremenis at each impation day. They also found that three quarters and
half of the crop water requirements result in a yicld decrcase of 12% and 20% in 1996
and 7% and 20% in 1997 season, respectively. They also found that P2 gave the mghest

yields on an average for the two seasons and was the least alTected by deficit irrigation.

Mahmood and Ahmad (2005) conducted an expenment at the research area of the
Water Munagement Research Centre, University of Agriculmire in Faisulabad during
Lthe period of 2003-04 Rabi season W know the water regnirements and response of
wheat at different soil moisturc depletion tevels. They found that maximum (2966.5 kg/
ha) grain vield of wheat was obtained when it was irrigated al 50% soil moisture
deptetion (SMD). They also found the prain yicld of 2319.1 kg/ ha with irigation at
70% SMD.

Zhang et al. (2006) conducted a field experiment al an and area in China during the
period of 2003 - 2004 prowing seasons to evaluate the effects of regulated delicit
icrigation on yield performance of spring wheat {7riticum eestivum). They found that
regulated deficit irmgation weatment subjected to medium soi! waler deficit both during
the middle vegetative slage (Jomnting) and the lale reproductive slage ([illing and
maturry or filling) while subjected to no soil water delicit both during the late
vepelalive stage (booting) and the early reproductive stage (heading) give the hiphest
yield (3.7 tha) increase of 25% and 14% of significant water saving.

Shac et al. (2008) carried out a study in the North China to investigate the grain yield,
water use efliciency (WUE) and root water uptake of winter wheat { Triticum aestivim
L.} for five seasons under different irrigation frequencies associaled with limited water
supply. They reporied thai the ghest wheat vield (3.17 ‘ha) was obtained from (hree
irrigations. They also found that good soil meisture conditions at sowing also play an

impeortant role in achicving high yields of this crop under limited watcr supply.
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Chapter Three
Rescarch Methodolopy

3.1 Introduction

The study was conducted in four villages, namely, Babu Mullah Kandi, Haz Kandt:,
Munsi Kands and Mullick Kandi of Shibchar Upazila of Madaripur District Shibchar s
a deeply flooded area and the second populous Upazila of the Districl. The cropping
pattern in the Upaztla is ricc based but unlike most other Upazilas, non rice crops grow
in about 43%6 of the total cropped area. In terms of arca coverage, the major non-rice
crops arc Jute {10.4%), onion (11.5%), garlic (Y%), wheat (7%), and lenul (1 13%) ctc.
But little is known about the {armers’ decision process regarding setection of non-rice

crops, water management practices and their eftects on yiclds
3.2 The Study Area
3.2.1 Lacation and Area

The study arca is located in the South-Ceniral region of Banpladesh. The study area lies
between latilude 23°15°and 23°30° North and longitude 90"05°and 90"18° Hast. The
Upazila is bounded on the North by Srinagar Upazila, on the East by Louhajong and
Zajira Upazilas, on the South by the Madaripur $adar and on the West by the Sadarpur
and Bhanga Upazilas The (otal arca of the study site is 32189 hectare and the

population is approximately three million. The location map of the study arca is shown

in Ficure 3.1,
3.2.2 Geology and Soil

The study area consists of recent holocene alluvial dcposits and predominantly
conststing of {inc sand, silts and clay. The low land and medium low land soil is clay to
foamy, high fand and medum high land sorl dominaics with sandy loam to silty loam
textures all over the area, The amount of organic substance is  66% and pH, 8.3. In
this soil, the amount of calcium, magnesium and phosphorus are 42.2%, 2.7% 11%,

respectively, whereas the amount of nitrogen 15 0 10% (SRDI., 2001).
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31.2.1 Climate

Shibchar has a subtropical and tropical climate. The climatic conditions of the siudy
area vary within a relatively narrow range. Variations of temperatures, humidily, and
annual rainfall, wind (speed and direcrion} during 1985-2007 period were collecled
from ihe Bangladesh Mcteorological Depariment (BMD). The annual mean
temperatures in Madaripur varied from 25.7°C to 26.8°C within the 1983 to 2007
period. The highest maximum and lowest minimum temperatures were recorded as 39.6
°C {March, 1999} and 10 °c {December, 1981) respectively. The annual lotal
maximum and minimum rainfalls were recorded as 3028 mm (1986) and 1169 mm
(1994} for the study area. Monthly prevailing wind speed varied (tom 1.5 knots in east

direction lo 6.4 knots in south direction, respectively (BMD, 2007).
3.2.4 Land Use Pattern

The tolal agricultural arca is 27360 hectarc occupying about 85% of the tolal area of the
Upazila. In this area, 75% of cultivable land 15 mediom highland or F1 ({looded depth
of 90 cm from two weeks to three month) and 10% is medium lowland or F2 (90-180
cm [looded continuously for several months). Houses and homestead occupy 5% of the
area. About 3% ol the land 15 {allow, 3% of the land is planiation and rivers and water

hodies occupy 2.5 % of the land.
3.2.5 Agricultural Crops and Cropping Patiern

The major cropping patterns of the study arca arc B.Aus and B.Aman- Rabi ¢rops,
B.4us /Jute-rabi crops, Deep waler Aman-HYV Boro ele. The mayor cropping patterns
are shown in Tahte 3.1, The cropping intensity of Shibchar Upazila is 209%.

3.2.6 Area and Yield of Major Non-rice Crops

The area and yield of major non-rice crops of Shibchar as colleeted from the Upazila
agncultnral oflice are presented i Table 3.2, The average yields of onion, garlic, and
wheat were higher in the last year because these crops were under irrigation (average

onc).
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Table 3.1 Cropping Patlem in the Study Areas

Senal Land %of | Major crops
no. type land
1 Medium | 10% Rabi: Wheat, Onion, Garlic, Mustard, Lentil, Coriander
High Seed, Potato, cte.
land Kharif-1:B.Aus or Jule
Kharif-2: T, Aman
30% Rabi; Wheat, Onion, Garlic, Mustard, Lentil, Coriander
Seed, Potato, ctc.
fharif-1: B.Aus or Jute
35% Raki: Wheat, Onion, Garlic, Mustard, Lentil,
{Conander Sced, Polato, ete.
Kharif-1: Mixed B.Aus and Aman
2 Medium | 10% Rabi: HYV Bore
ti‘: Khari{-2: Deep water transplanted Aman,

Sources: Upazila Agricufture Office, 20048

Table 3.2 Statistical Data of Major Non-Rice Crops in Upazila Shibchar.

2007-2008
Item
Cultivated land (ha.) Yield Average yvield of last
(t /ha.) five vears (Uha)
Wheat 1745 218 1.9
Onion 3240 8.50 8.42
Garlic 2310 4.0 3.6
Total 7315

Source: Upazila Agricuiture Office, 2008
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3.3 Data Collection

The study is based on both primary data and sccondary data. Primary dama were
collected to understand the farmer's decision regarding crop sclection and water
management of non-rice crops. Sccondary data were collected for the computation of
the erop water requirements and the understanding of the present status of the non-rice
crops. Secondary information such as statistical dara, reports, maps have been callected

from various Government and Non-Government organizations (BMD. BARI, BCL ctc).
3.4 Farmer’s Decision Model on Crop Selection

A two stage descriptive model on decision to grow a Rabt crop and selection of the
Rubi crop was devecloped based on the information collected from the questionnaire
survey and discussion with the farmers. The decision criteria were then modified using
a decision tree, which was then again tested on the farmers to predict the decisions
made by them and also to ascertain thc validity of the developed models. Such
descriplive models have been developed in the past to understand how [armers make
decisions iu the real world and the steps they go through in the process (Intal and

Valera. 1990; Lampayan ct.al., 1994 and Saleh et al., 2002).

The study was carried out in four villages at Shibchar Upazila {Kathal Rari Union)
Juring the Rabi season of 2008-2009. These villages were localed approximately 200 m
from cach other and are connected by a village road. The location of the sludy area is
shown in Figure 3.1. For the development of the decision model, forty sample farmers
were randomly selected. The selecled farmers represent almost onc fifth of the total
farmers of the selected four villages. The decision mode} was developed by surveying
30 farmers (75% of the sample) in four villages. Afler development of the decision

model, it was tested at field level by surveying the rest 10 farmers (25% of the sample).

3.5 Assessment of Water Use of Selccted Craps

When the farmers have decided to grow Rabi crops, attempt was made to estimate its
crop water use from residual soil moisture and rainfall. From the analysis of secondary
data and also From the information collected during the field visits, three major non-rice

crops in the study area were found onion, garlic and wheat. In order to quantify the crop
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water use, the field water slatus was closely monitored in six farms with these three
Rabi crops (two from each onion, parlic and wheat). The soil moisture contents were
measured at 0, 15 and 30 ¢m depths {onion and garlic} and 0, 25, and 50 cm depth
{wheat) usiog the pravimelnc methed. The measurements were made at 15-day interval
to quantify the soil moisture depletion during the crop growth period. These depths
were sclected because the effective root zone depth of onion and garlic is 30 ¢m

(Kumar et al., 2007) and that of wheat is 50 cm {Laghari et al., 2008).

Waler use by selected crops were esiimaled on the basis of the depleted averuge
moisture contents in the crop rool zone which is the product of the average depleted
s0il moisture, bulk density of soil and root zone depth of crops. Waler use by crops was

obtained from the following cquation:
Water use = AG X A, X d (3.1).

Where, AD = % of depleted moislure, A; = Apparent specific pravity of crops, and d =

ool zone depth of crops.

3.6 Determination of Patential Crop Evapotranspiration (ET.)

Although there are many methods for estimating evapotranspiration but for the present
study, Penman-Montieth method using CROPWAT software devcloped by FAOQ
{Smith, 1992) was used. [or this purposc, the weather parameters required for using
CROPWAT were collected from FAP 4, South West Region (Halerow et al., 1993).
Dotential crop evapotranspiration {E1.) was oblained from he following relationship
(Doorenbos and Pruid, 1977)

ET = ET « K| {3.2)
Where, ET, is the evapotranspiration measured by CROPWAT in mm/day and Kc is

the crop coefficienl. The Ke values were obtained from MPO {Harza, 1984). The 10-

day period K. valucs are mentioncd in Tahle 3.3,
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Table 3.3 10-day period Crop coeilicient of Bangladesh.

liem 1 2 3 4 5 6 7 8 9 10 3

045 (057 1074 (054 1 L07 [ 107 [ 115 P RA2 1103 | ORE | 050

Wheat
Onion/Garlic } 0.43 | 053 | 068 | 084 | 0.96 | DSO |1 | 1 0.99 | 097

Source: MPO, 1984
3.2.6 Textural Classification and Bulk Density of Soil

The soil lextures of selecled six farms were delermined by the USDA method. The bulk
dengities of the soils wore determined by following the standard methology (Lambe,

1951).
3.7 Economics Analysis

For the asscssment of production, use of inpuls and profilability of non rice crops, a
queslionnaire survey was conducted on 40 farmers (15 fanners for onion, 10 farmers
for garlic and 15 farmers for wheal) including the 6 (armers selected for in- field sindy,
For an assessment of the profitabilily of the crops, a benelii-cosl analysis was camed

out based on the data collected from the questionnaire survey.

In this study, the fixed cost such as land rent, taxes and imerest on value of land have
not been added in the cosy end only variable cost {human labor, land preparation,

sceds, fertilizer, processing, irngation etc.) were Llaken inte consideration.
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Chapter Four
Results and Discussion

4.1 Rabi Crop Decision Model

On ihe basis of the field tests and discussion with the farmers, the developed decision
model on whether to prow a Rabi crop or ce is shown in Figure 4.1, Each rectangle in
the Fgure represents a decision, which is guided by a Yes (Y} or a No (N) lo an action
(represented by an ellipse) or to another decision. The decision to grow a Rabt crop is
very much dictated by the harvest time of the preceding Aman (monsoon rice) crop. If
the Aman crop is harvested within November, then imespective of the soil moisture
condition, farmers go for a Rabi crop. Past cxperience has shown that if the monsoon
fdee can be harvested within November, then the soil mowsiure is favourable both for
{illing and Rabi crop eslablishment. The farmecrs have no control over the harvest time
(which depend on the transplanting lime) of the rainfed Aman crop. The transplantation

of the Aman crop can be delayed because of the lale advent of the monsoon or

inadequate rainfall for land preparation and puddling.

If the Aman crap is harvested within December, then farmers” decision on whether {0
go for a Rabi crop or not depends upon the soil moisture condition al the time of
harvest. The seil moisture is imporant both for tilling and also for establishment of the
crop. If the soil moisture is considered to be adequate then a positive decision is made
far Rabi crop. If the farmer’s field is situaled in the BYV rice bleck then decision 1o
grow HYV rice also depends upon the economic condition of the farmers as growing of
HYV nce requires cxpensive inputs, otherwise the {armers grow a non-rice crep. If the
producition of Aman crop is good, the fammers are food secured. This is why, farmers

grow Rabi crops insiead ot rice.
4.1.1 Farmers® Decision Model on selection of Non-nice Crop

Once the farmer has decided that he is going to grow a Rabi crop, then he has to decide
about which crop to grow. The decision model aboul the selection of a nen rice crop is

shown in the model (Figure 4.2). According (o the model, some {armers do not
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Figure 4.1 Decision model for Rabi crop

cullivatc Aman rice because they want o siart early in the Rabi scason and grow
cnion/garlic or HYV wheat. Basically, they are owners of bigh land and they believe
that early Rabi crops are more profitabie than the Aman rice. 1f at the beginning of the
season, the soil niuistun: is mot suitable for ulling, then [ammers decide (o grow HYV
wheat in the {ield (afier the land became suilable for culiivation). For the farmers
whose lands are suitable for tilling, access to capilal and imigation facilities determine
the Rabi crops to be grown. The farmers who have no access to capital and imigation,
they decide 1o grow vegerables and farmers with capilal and irrigation grow onicn and

oarkic.

For the farmers who have cultivated Aman rice, the decision a2bout which crop to grow
during the Rabi scason depends upon a number of factors. If the preceding Aman crop
is harvested wilthin November then the furmers with no access to capiial and irmpaton
grow o mixed crop of mustard and lentil. On the other hand. fanners who have access

io capital and irrigation grow a mixed crop of eniou or garlic. if seeded within 15
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November, then thosc types of crops give high yiclds and larmers can also obtain more
profit from the early harvest, It was observed in the study area that rich farmers prefer
to grow onion and garlic and poor {armers prefer to grow leatil, mustard, conander seed

and locat wheat because of low 1nput reguircments.

If Aman rice is harvested by the farmers within first week of December (which is not
the proper tunc of seeding Rabi crops such as onion and garlic), then the crop selection
by the farmers depends upon a number of factors such as available soil moisture,
production of Aman, access to capitat and irrigaiion etc. 1lowever, i Aman rice 1§
harvesied by farmers beyond first week of December, then farmers decide to grow
conander seed because other Rabl crops are not suitable afler December. If the soil
moisture is not suitable, then the farmers would ke to select sesame sceds On the
other hand, if the soil moisturc is suitable, then with & good harvest of the preceding
Aman rice, either HYV wheat or cornander seed is selected by the farmers depending
upon the access to capilal and irrigation facilities. For the farmers whose Aman
harvests were nol good, majority of them would like to grow HYV rice As 1YY rice
requires additional inputs such as ferlilizers, imgaiion and pesticides, farmers would
like 1o grow HYV rice only if they have access to these mputs Otherwise, they would

grow local wheat which does not require these inputs but give fow vield

4.2 Water Management and Prohtability of Non-Rice Crops as Practiced by the

Farmers

1t 15 evident from the preceding non-rice crops decision model that because of profit the
farmers want to grow onion, garlic, and wheat cven by sacrificing wn the preceding
Aman rice. On the other hand, for the larmers who have grown Aman rice, their
preferred crops are omon, garhe and wheat if the Aman rice was timely harvested and
soil moisture was favourable From the discussion wath the farmers i was evident that
because of favourable soil charactenistics and higher profitability, the farmers in the
study area prefer to grow onton, garlic and wheat. In the tollowing sections, the water

management and profitability of these crops are presented.
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4.2.1 Watcr Management and Prefitability of Onion as practiced by the farmers

The water management practices and the protitability of growing omon by two farmers
were studied. The tolal farm area of one farmer {(Onion -1} was O 0593 ha and the other
one (Onion-2) was $.0401 ha. In this study, root zone depth of onions was taken as 30
cm (Kumar et al., 2007), The bulk density of soil of Onion-1 and Onion-2 were 1.26
gm/em” and 1.60 gm/em®, respectively. The soil textures of Onion-1 and Onion-2 fields
were sandy loam and silty loam, baving specific gravity 2.50 and 2.59, respectively,
The onion seeds were sown on 147 November 2008 and onions were harvested on 28"
January 2009, that is 76 days afier sowing. Both the [armers harvested the onion before

the hulbs became fully matured as the price of onion was high at the time of harvest.
4.2.1.1 Assessment of Water Use

Water use by onions was estimated on the basis of the depleled average moisture
content in the crop root zone. The contribution of roinfall to the soitl mosture was
considered in this analysis. I{ needs to be mentioned that both the farmers did not apply
any irrigation in their fields, The soil moisture depletion profiles of the two fields
during the crop growih period at different depths of the rool zone are sown in the

Fipures 4.3 and 4.4.

The Figurc 4.3 sﬂow& that the average moisture content of Onieon-1 ficld was 24% on
the day of sowing (14® November. 2008) at 0-15 cm soil profile and it decreased
gradually at 15 days inferval. The meoisture conlent inereased by 3% on an average at
a5t day because of rainfall. Al 76" day {day of harvesiing), the moisture content
reached at the lowest point of 12.8% in the same profile. The mmsture content of
Onion-1 field was 31.2% on the day of sowing at the 15-30 ¢m soil profile and it
gradually decreased at 15 days interval, However, the avetage moigture content of soil
in this profile slightly increased at 45™ day duc to rainfall. Apain, the average moisture

cantent reached the lowest average value of 21.6% at the time of harvest.
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Figure 4.3 Change of moisture content of Onion-1 at 15- day interval.

The Figure 4.4 shows that the averagc moisture content of Oinion-2 was 24.7% at the
day of sowing (14" November, 2008) at the 0-15 cm depth of soil profile and it
gradually decrcased over the 13 days interval. The maisturc contents of Cnion-2
increased (averapge 1.2%) at 45" day because of rainfall. On the 76" day {day of
harvesling), the average meisture content reached the lowest value of 13.4%. The
average moisture content was 29% on the day of sowing at 15-30 cm depth of soil
profile. The average soil moisture content mse shghtly on the 45™ day due to rainfall.
From then on, the average moisture content reduced and it reached at the lowest value
OIf 23.6% at the lime of harvest. Comparison of iwao soil meisture profile of Onions
(Figures 4.3 and 4.4) shows that the contribution of rainfall to soil moisture was higher
for Onion-1 than Cnien-2 although both the soils show similar depletion pattern. Both

fields of onions wete not same location.



530 ——

-5 —.ﬁ-—--

B i\-\-

izs

- - O— -0

& 20-

=

@

= 15

O

O

w

i=-1ﬂ~

@

= 5 T T ya
ﬂ'.‘ T v
0 15 30 45 60 75

Days

| = At surface =O=—At 15cm depth ——At 30cm depth

—— = moisturc content ingeraased due to rainfall,

Figure 4.4 Change of moisturc content of Onion-2 at 15- day inlerval,
4.2.1.2 Water and Crop Management

From the soil moisture depletion profiles and using Equation 3.1, the crop water used
by onions was cstimaied, The total crop water use of Onion-1 and Onion-2 were 5§ mm
and 53.8 mm respeclively. The polential crop water requirement of onion was
calculated by CROPWAT with average weather data from FAP 4 (Halcrow et al.,
1993) and crop coefficicnt from MPQ (Harrza, 1984). The potential crop water
requirement was calculaled as 165.8 mm. The crop water requirement of onion as
determined by BARI (Biswas et al., 2003) with 6 imigations is 2795 mm. The
comparative crop water requirement 2nd the actual crop water use of onion are shewn
in the Figure 4.5. It is evident from the figure thal the actual water use by onion as

practiced by the farmers is almost one third of the potential requirement and only about
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20% of the waler requircment recommended by BARIL The farmers applied no
imigation to these onion fields. It was [camt from the discussion with the farmers that
there were many causes for not applying irrigation in the anion field. Firstly, they did
not want o increase ihe production cost of onien becausc in the previous year, the price
of onion was very low. Secondly, the Tow lifi pumps (LLP) with flexible was not
available (due to higher price of diesel} for irrigation during the development slage of
onion. Finally, the ncighbours of the selected farmers were not interested in 1mgating

their omion fields and the cost of irripation increases 17 all the farmers in 2 block are not

irrigating.

The farmers fertilized their lield with Urea and the farmer of Onion-2 applied smail
amount of triple super phosphate (TSP). However, boih farmers did not apply any
murate of polash (MP) or pypsum to increasc the preduction of enion bulbs. It was
revealed [rom the discussion with the farmers that they had no proper knowledge on

application of ferntilizers and irrigation and were not awarc of BARI recommended

input usc for onicn.
42,13 Yield

The productions of onion under farmer’s practices are shown in Figure 4.6. The
production of Onion-2 (6.85 t /ha) was higher than that of production of Onion-1 {6.45
t/ ha} because the owner of Onion-2 applied TSP in his lield, Therefore the average
production of onion was 6.65 tha under farmers praclice. In the BAR] practice it was G
tha {(Biswas et al., 2003} with 6 imigations {(Z279.5 mm} and a recent Indian research
found that the vield can be as high as 15.2 vha with lota] water use of 275.3 mm
(Kumar et al., 2007). From the figure it is secn that since the farmers did not follow the
BARI recommended irrfgation and fertilizer doses, their yield was lowered by almost
2.3 vha (almost 26% below Lhe polential yield).
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Figure 4.5. Comparative tolal waler use of BARI practice, farmers’ practice and

polential water requiremeni of onion

42.1.4 Proftability

The benefit-cost ratio {BCR) of growing onion as per farmers” practice is shown in
Teble 4.1. It 15 evidenl from the lable that although the farmers had 26% lowered yield
compared to that of BARI practice {Figure 4.6) their BCR was almost 219% higher than
that of BARI. Earlicr harvest and ihe resuliing higher price of omion in this year is the
nrain reason for the higher BCE. compared to BARI praclice.

4.2.1.5 Survey on Input Use, Yield and M'rofitability at Farmers®’ Level

A survey of onton farmers {15 farmers) in the study area was conducled in order to
assess their yields, Input uses, profitability, and awareness about improved management
practices. It was observed from the survey Lhat ihe average yield al the non-selected

farmers” ficld was 7.53 /ha compared to 6.65 Lha at the selected farmoers” field.
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Figure 4.6. Comparative yield of recent Indian research, BARI practice, and farmers’

Practice.

The farmer yield was higher becausc they harvesled 9 days later which allowed the

buibs to mature.

From the farmers™ survey, the average henefit-cost ratio (BCR) was 2.39 (Table 4.2)
and that for selected fammers, 2.46. Although the produclion of cnion of non-selected
farmers was about 11.7% higher but the BCR was almost 3% lower than thai of
selected farmers. Tt was observed from the data analysis of non-selected (general) and
sclected farmers that the mein reason for geiting less BCR or net retum of general
farmers was the fall in price of onion at the time of harvest. As mentioned carlier, the
general farmers harvested iheir onion 9 days afier the selected farmers and by then

prce of cnion fell by 14.6%.

The awareness of the farmers regarding input use and irrigation (as recommended by
BARI) was also ascertamed during the survey. Tt was evident from the survey that the
farmers are awarc of the impacis of frrigation and input use en yield. But they do not

know when and how much of irrigation and other inputs (fertilizer) to apply. They did
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not apply imigation because it would increase the cost of production. Because of

unawareness, (hey did not apply a balanced amount of fertilizer (higher amount of Urca

and little ar no TSP}

Table 4.1 Comparative benefit-cost ratio of BARI practice and farmers practice.

Items Onien-1 (0.095 ha.) Onion-2 (0.0401 ha.) Average
Thk.tha
Amount/Number | Tk. /ha. Amount/Number | Tk. /ha.
and Umit and Linit
Human labour 10 (f@ 120 Tk/ 4 (@ 120 Tk 11970.07
labor) 12903.2 | labor) 12436.64
Land preparation | Tk 600 Tk. 260 6483.7
6451.6 6467.65
Sceds 120 kg (@27.5 S0kg {@27.5 34289.27
Tk /kg) 35483.8 | Tk./kg) 34886.53
Fertilizers | Urea | 45 kg { @12.5 ke (@125
Inputs Tk/kg) 6048 38 | Tkikg) 623441 | 6141.39
ser |- - Ikeg (@70 I'k/
Kg) 5236901 2618.435
Pracessing Tk. 375 {{@ Tk, 4032.25 | Tk. 165( @ Tk. 4114.71
0.625 /ke) (.60 /kg) 4073.48
Tolal variable cost | Tk, 6037.5 64919.35 | Tk. 2740 68329.17 66624.26
Flower production | Tk, 430 4838.70 | Tk. 220 5486.28 516249
Onion Production | 600 kg ( @ 23.75 1 153225.80 | 275 kg (@ 24 164588.5
T kg) T/ kp) 158907.2
(3ross returm Tk. 14700 158064.50 | Tk. 6820 170074.8 | | 640667
Net return Tk. 8662.5 93145.16 | Tk, 4080 10174563 | gaqax 4
Yicld 6.45 t/ha - | 6.85 t/ha - 6.65
Benefit-cost - -
ratio{Farmer) 2.44 2.49 2.46
Benchit-cost
ratio(BART) 1,92

Source: Field Survey, 2008-2009, Onion selling Price (Farmmers) = Tk. 24 { kg, Omion

seliing Price (BARD = Tk. 10 /&g

The expected price of onion at the time of harvest is the main determmant for the use of

inpuls in onion. The farmers arc never sure about the price that they would get at Lthe

time of harvest. As such they always want to keep the production cost &t the minimurm.

It was evident from the survey that a pre-set price of onion would encourage the

farmers to increase the yield of onion with optimum use of inpuls.
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Table 4.2 Survey on input use. yield and profitability at farmers’ level

Amount/Number and Enit Tk. /ha
ltems {for average land of 0.0794

ba)
Human labour 9.5 ({@ 120 Tk/ labor)

14357.68

Land preparation Tk. 550 6926.95
Seeds 106 kg {(@27.5 Ti.fkg) 36712.84
Fertilizcrs | Urca 325 kg (¢ Tk 12,5/ kg) 5116.50
Inpuls Tsp 0.79 kg (@ Tk 70/ kg) 696.47
Processing Tk.373.9{ @ Tk, 0.625 /kg) 4709.06
Total variable cost Ti. 5385.18 67823.42
Flower produciion Tk. 650 R186.39
Onion Production 3983 ka { @ 20.50 T/ kg) 154472.92
(ross retum Tk, 12915.15 162659.31
Net return 7529.97 94835.89
Benefit-cost ratio(Farmer) - 2.39
QOnion production 7.53 t/ha

4.2.2 Water Management and Profitability of Garlic as Practiced by the Farmers

The water managemeni practices and the profitability of growing Garlic by two farmers
were studicd. The total area of one farmer {Garlic -1} was 0.0468 ha and the other one
{Garlic-2) was 0.0242 ha. In this study, root zone depth of Garlic was taken as 30 cm
{Sarker et al., 2008). The bulk density of soil of Garlic-1 and Garlic-2 were 1.31
gm/cm’ and 1.34 gm/en’, respectively. The soil textures of Garlic-1 and Garlic-2 fields
were saidy loam and silty loam, having specific gravity 2.48 and 2.50, respectively.
The Garlic seeds were sown on 14" November 2008 and Garlic were harvested on 6

March 2009, that is 1135 days after sowing.
4.2.2.1 Asscssment of Water Use

Watcr use by garlic was estimated on the basis of the depleled average moisture content
in ihe crop root zone, The contribution of rainlull to the soil moisturc was considered in
this analysis. It needs to be mentioned that the owner of Ga£|i¢—2 applicd onc irrigation
in his field. The soil moisture depletion profiles of the two fields during the crop

grawth period at different depths of the root zone are sown in the Figures 4.7 and 4.8,
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The Figure 4.7 shows that the average moisture of Garlie-1 was 21% on ithe day of
sowing (14" November, 2008) at the 0-15 ¢m soi! profile and it gradually decreased at
15 days intervel. The moisture content increased [{average 2.2%) at 45" day because of
rainfall. At 113" day (day of harvesling), the moisture conlent reached at the lowest
point of 8.4% in the same proftle. The moisiure of Garlic-1 was 26.4% on the day aof
sowing at thc 15-30 cm soil profile and it gradually fell over the 15 days interval.
However, the average moisture content in this profile slightiy rose at 45" day due to
rainfall. Again, the average moisture content rcached at the lowest average value of

15.3% at the time of harvest.
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Figure 4.7 Change of moisture content of Garlic-1 at 15- day interval.

= LemapiE— .



The Figure 4.8 shows that the averape moisture content of Garlic-2 was 26.3% at the
day of sowing {14" November, 2008) at the 0-15 c¢m depth of soil profile and it
gradually decreased over the 15 days interval. The moisture conlents ol Gartic-2 rapidly
inercased (average 5.8%) al 45” day because of rainfall and irripation (farmer applied
one irrigation one day before rain}. On the 113" day {day of harvesting), the average
moisture content reached the lowest value of 10%. The average motsture conient wis
28.8% on the day of sowing at 15-30 cm depth of soil profile. The average moisture
conient rose sharply on the 45 day due to rainfall and irrigation. From then on, the
average moisture content reduced and i reached at the lowest value of 19.6% at the
time of harvest. Comparison of two soil moisture profile ol Garlics (Figures 4.7 and
4.8} shaws that the soil moisture was higher for Garlic-2 than Garlic-1 due to one extra

imgation in Garlic-2, as a result both the soils show different depletion pattern.
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Figure 4.8 Change of moisture content of Garlic-2 at 15- day interval.
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4.2.2.2 Water and Crop Management

From the soil moisture depletion profiles and using Uquation 3.1, the crop water used
by garlic was estimaied. The total crop waler use of Garlic-1 and Garlic-2 were 63.8
mm and 82.3 mm respectively. The potential crop water requirement of gatlic was
calculated by CROPWAT with average weather data of FAP 4 (Halcrow et al,, 1993)
and crop coefficient from MPG (Harza, 1984). The poteniial crop water requirement
was calculated as 276.2 mm. The crop waler requirement of garlic as delermined by
BARI (Sarkar et al., 2008) with 4 irrigations was 261 mm. The comparative crop water
requircments and the aciual crop water use of garlic arc shown in the Figure 4.9. Tt is
evident from the figure that the actual waler use by garlic as practiced by the farmers is
almost one fourth of the potential requircment and only aboul 2% of the water
requirement recormmended by BARL It was learnt from the discussion with the farmers
that there were many causes for not applying proper irrigation 1n the gatlic field. The
farmers did not want to increase the production cost of garlic becausc of higher cost of
irrigation due to higher price ol diesel. Morcover, the application of irrigation

encourages weed growth and increases (he cost of weeding.

The fammers fertilized their field with only Urea. However, both seiected farmers did
nol apply any triglc super phosphate (TSP), murate of potash (MP) or gypsum that are
used to increase the production of parlic bulbs. The price of afl fertilizers other than
Urea was very high during the last season. Il was revealed from the discussion with the
Farmners that they have ne proper knowledpge on application of fertilizers and imigation

and are not awarc of BARI reccommended input use for garlie.
4,2.2.3 Yield

The productions of garlic under farmmers” practices are shown in Figure 4.10. The
production of Garlie-2 (.99 t /ha) was higher than thal of Garlic-1 (0.85 t / ha) because
the owner of Garlic-2 applicd ong irmipation in his Aeld. Therefore the average
production of garlic was .92 tha under farmers” practice. In the BARI practice the
yield was 4.92 Vha (Sarkar el al.,, 2008) with 4 imigaticns. From Lhe figure it can be
seen that as the farmers did not follow the BARI reeommended irrigation and fertilizer

as inputs, their yield was lowered hy almaost 4 tha (almost §1% below the potential
yield).
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Figure 4.9. Comparative total water use of BAR! practice, farmers' practice and
potential water requirement of garlic.

4.2.2.4 Profitability

The benefit-cost ratio (BCR) of growing parlic as per farmers’ practice is shown in
Tabie 4.3, Jt 1s evident fram the table that as the farmers had 81% lowered yield
compared t¢ BARI practice (Figure 4.10) their BCR was almost 70% lower than that of
BARI. Nen application of proper irrigation, fertilizer and lower price of garlic in this

year are Lhe main reasons for the lower BCR compared to BARI praciice.
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4.2.2.5 Survey on Input Use, Yield and Profitability at Farmers’ Level

A survey ol garlitlz producing farmers (10 farmers) in the study area was conducied in
order to asscss their yield, input uses, prefitabilily, and awareness about improved
management. It was observed [rom the survey that the general farmers’ average yield
was 1.1 vha compared to 0.92 vha for the selected fanners. The general farmers yield
was hipher because they used TSP {almost 17 kp/ha) and selected farmers did not apply
any fcrilizer except Urea (Table 4.3 & 4.4).

From the farmers’ survey the average benefil-cast ratio (BCR) was found 0.74 (Table
4.4) and that for selected farmers that was 0.65. For both categones of farmers, garlic
production was a loss in this year. The production of garlic of general farmers was
higher and also the BCR was almost 12% higher than thal of selected farmers. It was
observed from the data analysis of general and selecled farmers that the main reason [or
getling high BCR or net retumn of general [ammers was due to higher yield of garlic
produced by general farmers {due to use of small amount of TSP in their fields).
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Table 4.3. Comparative bencfit-cost ratio of BARI practice and farmers” practice.

ftems Garlic-1 (0 .0468 ha) Garlic-2 {0.0242 ha.) | Average
Tk'ha

Amount/Number Tk fha Amount/Number Tk /ha

and Unit and Unit
Human labour | 4 (@@ 120 Tk/ 10256.41 | 3(@ 120 T/ labor) | 14876.3

lahor) 1256636
Land Tk. 300 6410.26 | Tk 150 6198.3
preparation G304.28
Seeds 25 kg ((@ 20 10683.76 | 13 kg {@ 20 12396.7

Tk./kg) Tk.'kg) 1154023

Urea 16k @125 4006.41 12 kg ( @12.5 6198.3
Tkikg) Tk/ka) 5102.355
Processing | Tk. 20.5 438.03 | Tk. 11 454,54 446985

Irrigation - - Tk, 100 4132.23 2066.115
Totat variahle | Tk. 1487.99 31794.87 | Tk, 1071 44256.19
cost 38025.53
Garlic 40 kg (@ 26.25 224359 | 24 ke (@ 26.50 262809
Production Tk! kg) T/ kg) 24358.4
Gross return Tk 1050 224359 | Tk. 636 26280.9 24358.4
Net return -437.99 -9358.97 | Tk. 435 -17975.2 _13667.1
Yield 0.85 t/ha 0.99 tha 0.92
Benefit-cost - 0.70 - 0.59
ratio{Farmer) 0.65
Benefit-cost
ratio(BARI) 2.20

The awarencss of the fanners regarding input use and irrigation (as recommendead by

BARD) was also ascertained during the survey. It was evident from the survey Lhat the

farmers are aware of the impacts of irmigation and input use on yield. But they de not

know when and how much of imgation and other inputs {fertilizer) to apply. They did

not apply imgation hecause it would increase the cost uf production (c.g. the price of

diesel was high). Becausc of unawareness, they did nol apply balanced amount of

fertilizers (higher amount of Urea and litlle or na TSP}

The expected price of garlic and the time of harvest is the main determinant for the use

of inputs in garlic. The farmers are never sure about the price that they would pet at the

tme of harvest, As such they always want to keep the productlion cost at the minimum.
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It was evident from the survey that a pre-set price of garlic would encourage the

farmers to increase the yield of garlic with optimum use of inputs.

Table 4.4 Survey on input use, yield and profitability at farmers’ levei

Amount/Number and Lhmt Tk. /ha.
Ilems { for average land of 0.07235

ha
Human labour 6.3:;"? (i@ 120 Tk/ labor)

10576.52

Land preparation Tk. 553.75 T655.88
Seeds 44.5 kg {@ 20 Tk./kg) 12304 71
Fertilizers | Urea 35.75 ke (@ 12.5 Tk/Kg) 617828
loputs | Tsp 1.25 kg (@ 79 Th/Kg) 1209.73
Processmg Tk. 54 { @ Tk. 0.50 /kg) 7465782
Total variable cost Tk. 2780.6 18443.27
Garlie Production 80 kg ( (@ 26 Tk/ kg) 2R757.0
(Gross retum Tk. 2080 IRT57.0
Net return Tk, -744 -10286.18
Benefit-cost ratio{Farmer) - .74
Yield 1.1 t/ha

4.2.3 Water Management and Profitability of Wheat as Practiced by the Farmers

The water management practices and the pro[iability ol growing wheat by hwo farmers
were studied. The tolsl area of one farmer {Wheat -1) was (.0667 ha and the olher one
{ Wheal-2} was 0.0647 ha. In this study, root zone depih of wheat was taken as 50 cm
{Laghan et al, 2008). The bulk density of s0il of Wheat-1 and Wheat-2 were 1.20
gmicmn® and 1.22 gm/cm’, respectively. The soil texiures of Wheat-1 and Wheat-2
fields were loam and sandy loam, having specific gravity 2.53 and 2.54, respectively.
The wheat seeds were sown on 14" November 2008 and wheat was harvested on 8™

March 2009 that is 115 days aficr sowing.

4.2.3.1 Assessment of water use

Watcr use by wheat was estimated on the bosis of ithe depleted average moisture
content in the crop root zone. The contribution of rainfdl w the soll moisture was

considered in this analysis. 1t needs to be mentioned that the both farmers did not apply
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any irigation in their fields. The soit moisiure depletion profiles of the twa fields
during the crop growth period at different depths of the root zone are sown in the
Figures 4.11 and 4.12.

The Figure 4.11 shows that the average moisture of Wheat-1 was 26.1% on the day of
sowing (14" November, 2008) at the 0-25 ¢m soil profile and it gradually decreased at
15 days interval. The moisture content increased (average 1.2%) ot 45 day becausc of
minfall. At 115" day {day of harvestling), the moisture conient reached at the lowest
point of 8.7% in the same profile. The moisture of Wheat-1 was 31.2% on the day of
sowing at thc 25-50 ¢m so1! profile and it gradually fell over the 15 days interval.
However, the average inoisture content in this profile slightly rose al 45" day due to
rainfall. Again, the average moisture content reached at the lowest average value of

16.0% at the lime of harvest.
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----- = moisiure content increased due to rainfall.

Figure 4.11 Change of moisture content of Wheat-1 at 15- day interval.
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The Figure 4.12 shows that the average moisture contemt of Wheat-2 was 24.9% at the
day of sowing (14" November. 2008} at the 0-25 cm depth of soil profile and it
gradually decreased over the 15 days interval. The moisture contenls of Wheat-2
increased (average 1.5%) al 45" day because of minfall. On the 115" day (day of
harvesting), the average moisture content reached the lowest value ol 9.3%. The
avcrage moisiure conlent was 30.6% on the day of sowing at 25-50 ¢m depth of soil
profile. The avernge moisture content rose slightly on the 45™ day due to rainfall, From
then on, the average moisture content reduced and it reached at the lowesl value of
19.2% at the time harvest. Comparisen of two soil maoisture profile of wheat (Figures
4.11 and 4.12} shows that the contribution of rainfall to soil moisture was slightly
higher for Wheat-1 than Wheat-2 {at 0-25 cm). Doth fields of wheat were not same

location.,
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Figure 4.12 Changc of moisture content of Wheat-2 at 15- dey intcrval,
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4.2.3.2 Water and Crop Management

From the soil moisture deplction profiles and using Equation 3.1, the crop water used
by wheat was eslimated. The total crop water use of Wheat-1 and Wheat-2 were 119.2
mm and 96.30 mm respectively, The potential crop warter requirement of wheal was
caleulated by CROPWAT with average weather data of FAP 4 (Halerow ct al., 1993)
and crop coefficient from MPO (Harza, 1984). The potential crop water requirement
was calculated as 258.4 mm. The crop water requirement of wheat as determined by
BARI {Sarkar et al., 2008) with 3 irrigations was 291 mm. The comparative crap water
requirements and the actual crop water usc of wheat are shown in the Figure 4.13. It is
evident from the figure that the actual water use by wheat as practiced by the farmers is
almost two-fifths of the potential requirement and only about 37%% of the water
requirement recommended by BARI.  Both the farmers did not apply any imigation
watcr in their wheat ficlds. It was learnt [rom the discussion with the farmers that there
were many causes for not applying imrigation in the wheat field. The farmers did not
want to increase the production cost of wheat because of higher cost of irrigation due to
higher price of digsel. Finally, the neighhors of the selected farmers were not interested

to irrigate their wheat fields and the cost of irrigation increases if all the farmers in a

block are nof irrigatmsg.

The farmers fertilized their field with only Urea. Huwever, both farmers did not apply
any lriple super phosphate {1'5F), muratc of potash (MP) or gypsum that is used to
increase the production of wheat. It was revealed from the discussion with the farmers
that they have no proper knowledge on application of fertilizers and irrigation and are

nol awareg ol BARI recommended input use in wheat.

4.1.3.3 Yicld

The production of wheat under fermers’ practices is shown m Figure 4.14. The
production of Wheat-2 (1.7 1/ ha) was lower than that of production of Wheat-1 (2,1 /
ha) may be because of seed variety (Wheat-1 was Kanchon and Wheat-2 was Sonalika,
DAE, 1992). Therefore the average production of wheat was 1.9 Vha under farmers’
practice. In the BAR] practice the yield was 4.1 t'ha (cv. Kanchon, Sarkar et al., 2{08)

with 3 imgations.
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Figure 4,13, Comparative total water usc of BARI practice, farmers’ prectlice and

polential water requirement of wheat.

From the figure it can be seen that as the farmers did net follow the BARI
recommended irrigation and fertilizer as inputs, their yicld was lowered by aimost 2

tha (almost 53% bhelow the potential yield).
4.2.3.4 Profitability

The benefit-cost ratic (BCR) of growing wheal as per farmers practice is shown in
Table 4.5. It is evident from the iahle that as the farmers had 53% lowered yield
compared to BARI {I‘igurc 4,14} their BCR was almost 60% lower than that of DARL,
Non applications of proper imigation, fertilizer and lower price of wheat in this year are

the main reasons for the lower BCR compared to BARI practice.
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Figure 4.14. Comparative vield of BARI practice and Farmers” practice.

4.2.3.5 Survey on I[pput Use, Yield and Profitability at Farmers® Level

A survey of wheat producing farmers (15 [armers) in (he study area was conducted in
order to assess their yield, input uses, profitability, and awareness about improved
management. It was observed from the survey ihat the general farmers’ average yield
was 1.5 tha compared to 1.9 Vha for the selected farmers. The general yield was

lowered than that of selected farmers because some farmers cultivated local wheat,

From the farmers’ survey, the average benelit-cost ratio (BCR) was 1.21 (Table 4.6)
and that for selected farmers that was 1.33. The yield of wheat of general farmers was
lower and alse the BCR was almost 9% lower than thatl of selected farmers. It was
observed from the data analysis of general and sclecled farmers that the main reason for

getting less BCR or nel return of general farmers was that the vield of general farmers

was slightly lower.
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Table 4.5 Comparative benefit-cost ratio of BARI practice and farmers® practice.

Items Wheat-01{ 0.066 ha) Wheat-02 {0.0647 hr ) Average

Amount/Number | Tk. /ha. | Amount/Number | Tk. /ha.

and Unit and Unit
Human labour | 4 (@ 120 Tk/ 727272 | 20(@ 120 Tk 3709.42

iabour) labor) 5491.0
Land Tk, 345 522727 | Tk. 280 4327.66
preparation 4777.50
Seeds G kg (@ 35 4772.72 1 Skg (@ 35 4868.62

Tk./kg) Tk./kg) 4820.70
Fertilizer | Urea | 25 kg (@12.5 473484 | 20kg{ @12.5
inputs Tkikyg) Tkikg) 4517.125 | 5102.40

Processing | Tk. 150 (@ Tk. 227272 | Tk. 130{ @ Tk.

1.07/kg) 1.18/%kg) 2009.27 21409
Total vanable Tk. 1487.99 244803.27 | Tk. 1243.17 19214.38
cost 21847.30
Wheat ldi ke ( @ 15 Tk/ | 31818.18 | 110 kp (@ 13.5 26352.39
Production kg) Tk/ kg) 20085.30
Gross retumn Tk. 2100 31818.18 | Tk. 1705 26352.39 29085.30
Nct return 484.30 7337.91 | Tk. 444.99 7133.01 7337.06
Yield 2.1 t/ha 1.7 t/ha 1.9
Benefit-cost - -
ratio(Farmer) 1.30 1.37 1.33
Benefit-cost - -]~ -
ratio (BARI) 3.35

The awareness of the farmers regarding input use and imgation {as recommended by

BART) was also ascertained during the survey. It was evident from the survey that the

farmers are aware of the impacis of irmigation and input use on vield, Bul they do not

know when and how much of irrigation and other inputs (fertilizer) ic apply. They did

not apply irrigation hecause of hipher cost of irrigation due to higher price of diesel.

Because of unawareness, Lhcy did not apply a balanced amouni of ferilizer {(highcr

amount of Urea and no TSP).

The expected price of wheat at the hme of harvest is the main determinant for the use

of mpuls in wheat. The larmers arc never sure sbout the price thal they would pet at the

time of harvest. It was evident from the survey Lhat a pre-set price of wheal wauld

encourage Lhe farmers to increase the yield of wheat with oplimum usc of inputs.
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Table 4.6 Survey on input vse, yield and prolitability at farmers’ level

Amount/Number and Unit Tk. /ha.
ltens { for average land of 0.0818

ha)
Human labour 4.30 {@ 120 Tk labor)

6308.068

Land preparation Ti. 488 5965.77
Seeds 10.6 kg (@ 35 Tk./kg) 4535457
Fertilizers | Urea 21.8 kg(@ 12.5 TkKg) 3331.296
Inputs — ["Tsp 1,30 ke(@ 70 Tk/Kg) 1112469
Processing Tk. 150 { (@ Tk. 0.98 /kg) 1833.741
Total variable cost Tk. 1888.5 23086.8
Wheat Production 1525 ke (@ 15 Tk kg) 2766455
(Gross return Tk, 2287.5 27964 .55
Net return Tk. 399 4877.751
Benefit-cost ratio(Farmer) 1.21 1.21
Yield 1.8 t/ha l

4.3 DMiscussion on farmers’ Crop Management Practices

From the results on water and fertilizer management practices presented in the
preceding seclions, it is evident that the furmers in the study area do not follow the
BARI recﬂmmﬁ:ndc-d level of imgation and fertilizer {Table 4.7). The farmers are aware
of the impacts of irrigation and input use on yield but they do not know when and how
much of irrigation and fertilizer to apply. Because of unawarcncss, they also do not
apply a balanced amouni of fertilizer (almest four limes the amount of Urea and little or
no TSP and other feriilizer as shown in Table 4.7). As a result, the farmers do not

obuain the potential yields of these crops.

As mentioned earlier, the expected price of the crop at the time harvest is the main
determinant for the use of mpuls in crops. The price the farmers got in the immediate
pas't year strongly influences their expected currcnt price. A higher pricc in the
immediate past year encourages the use of more inputs with ihe expectation of a higher

¥ield and higher profit.

46



From the discussion wilth the {armers 1t was apparent (hat in case of onion, the price
was very low (Tk. 6/kg) lasl year and hence (his year (he farmers were not interested te
invest on inputs like frrigation and fertilizer. But the price of onion was high (almosi Tk
20-24 /kg} (his vear and omoen production urned out to be very profitable cven though
the yield was below the average (average yicld of 8.42 vha and this year yield of 7.53
/ha). In case of both garlic and wheat, the prices were high in the preceding year. The
farmers were willing ta invest on inputs this year but the high price of both diesel and
fertilizer {except Urea} was a deterrent {or their optimal use. The price of garlic was
slightly higher this ycar compared to last year {past year was Tk. 22-24 /kg and this
year Tk, 26 /kg) but as the viclds were low (average yield of 3.6 Vha and this year yicld
atmost 1 /haj, partic produciion tumed out te be a loss. On the other hand, wheat price
15 low his year compared to last year (last year’s price was Tk. 25 /kg and this year’s
price is Tk. 15 /kg). As such, wheat production is marginally profitable (bccause the
vield did not significantly fall, as the average yield is 1.9 vha and this year’s yield is 1.8
t/ha).

The farmers wete asked about why insiead of growing Rabi crops like parlic and wheat
{which are not very profilable) they do not grow Boro rce. It was evident that Boro
production requires huge amount of cash money (Tables 4.4, 4.6 & 4.8) because ol high
imputs requircments (both for impgation and fertilizer) and is also nol very profilable. As
thetr lands are su.itablc for Rabi crops and these crops require less inputs and cash
money (comparcd to Boro rice) ihey prefer to grow Rabi crops. Moreover, immediately
afier the harvest of Rabi crops they can grow Aus nice (which is a rainfed crop) to make

up for their ccreal requiremenis and Aus rice requires much less inputs compared to

Baro rice.
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Table 4.7 Companson between farmer’s inputs and BARI recommended inputs,

l

Name ol crops Inputs Name BARI Farmers’ practicc
recommendation Kg'ha
Kg/ha
Onion Urea ) 463.9
(Biswas et al., 2003) TSP (E 41.9
MP 120 -
Crypsum 18 -
Irrigation & at 10 days interval | -
Production 9 t'ha 7.5tha
Garlic Urea 150 444 48
(Sarkar et al., 2008) TSP 120 17
MP 75 -
Gypsum 30 -
Irrigation at 15 days intetval -
Production 492 tha 1.1 t'ha
Wheat Urea 100 318.13
{Serkar e al., 2008) TSP 60 15
' MP 40 -
Gypsum 20 -
Iirigation 31(21,45 & 65 DAS) |-
Production 4,1 t'ha 1.8 tha

DAS: days after seedhng




Table 4.8 Yicld and Prafitability of HYV Ricc in Rabi Season (2008-2009).

itcms Amount/Number | Tk/ha

{for avernge land

(1.17023 ha)
Land preparation ({Tk)} 1083.3 6363.9
Irrigation (Tk} 3333.3 19581.3
Seeds (Tk) 066.66 3678.5
Labor ( Tk) 1450 R8517.8
Fertilizer { Tk) 2200 12923.6
Processing (Th) 4428 2603.3
Total varlable cost {Tk) 9476.2 23666.8
Rice Production { Tk) 11716.6 6E82E 4
Straw yield (Tk) 500 2937 20
Gross return (Tk) 122166 71765.6
Met retum 27538 16177.15
Benefit-cost ratio 1.32 -
Yield t/ha 3.9 -
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Chapter Five

Conclusions ard Recommendations

5.1 Conclusions

The canchigions drawn fram this study are summanzed below.

1) Four factors, namely, time of harvest of Aman crops. soil moisture statos at the lime
of harvest, acecss to capilal and brigation determine the farmers” decision regarding
seleclion of nen-rice crops. Some farmers do noel cullivate Aman rice becausc they want
to start carly in the Rabi season and grow onion/garlic or HYV wheat. Basically, they

arc owners of high land and they believe that early Rabi crops are mare prefitable than

Aman rice.

2) If the preceding Aman crop is harvested within November then the farmers with no
access to capilal and imgation grow a mixed crop of musiard and lewtil. On the other
hand, farmers who have access to capital and irrigation grow a mixed crop of anion or
garlic. If the Aman crop is harvested after November, then the fammers grow coriander

seed, sesame ot local wheat. But if (hey have access to capital and imigation, then they

rrow HY'Y rice.

3) The actual waler usc by onion as practiced by the farmers was only about 56 mm
which was almost one third of the potential requirement and only about 20% ol the
water requirement recommended by BARL Farmers had 26% lower yield of onion
compared ta BARI but because of higher price, (heir BCR was almost 21% higher than
that of BARI.

4) The actual water use by garlic as practiced by the farmers was 74 mm which was
almost one lourth of the potential requirement and only about 28% of the water
requircment recommended by BARI. The farmers had $1% lower yield of garlic
compared to that of BART and their BCR was almosi 70% lower than that of BARL.

) The actual water use by wheat as practiced by the farmers was about 108 mm which

was about two-lifths of the polential requirement and only about 37% of the water
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requirement recommended by BARL The farmers had 53% lower yield of wheat

compared o that of BARI and their BCR was almost 60% lower than ihat of BARI.

6) The tarmers were unaware of BARI recommended practices on immgation and inputs

usc and as such used litile or no irripation and unbalanced amounts of fertilizer,

7} The price of non-nce crops in the immediate past yecar strongly influenced the
farmers’ decision regarding (he use of inpuis. A lower price discouraged the use of

maore nputs and vice versa
5.2 Hecommendations

Bascd on ihe findings of the study, the following recommendations can be  made.

* The DAE should lake the necessary steps to make the farmers aware of the
proper number, timing and amount of irrigation application and fertilizer use for
NON-TICE Crops.

* A pre-set pnice of non-rice crops would go a long way in stabilizing both the
production and profit by the farmers from non-rice Crops.

* This study was condncted in six farmers” fields and forty sample farmers in four
villages of an Upazila. In order to validate the findings of this study, further

studies are needed with larger sample in more non-rice growing Upazilas.
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