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Abstract

This study was carried out to understand the farmers' decision process regarding
selection of non-rice crops and to find OlI1lhcir water managemenl practices. The study
was conducte<.! during the Rabi season of 2008-09 at Shibchar Upazila of Madaripur
district. Two descriptive models; onc on the decision to grow a Rabi crop and the other
on what Rabi crop would be grown. WeTCdevelope<.! on the basis of a queslionnaire
survey and discussions with lhe farmcrs. Waler usc by non ncc crops in six selected
fields wa~ estimated on thc basis of depicted average moisture in the crop root zone. A
general (non-selectcd) farmers' survey was conducted to collect infOlmation on yield,
input usc, benefit- cost ratio (BCR) and farmer;' awareness of crop management
practices of BAR!.

From the farmer's dccision model, it was found that some fanners do not cultivate
Aman ncc because they want to start early in the Rabi seasnn and grow onion/garlic or
HYV wheat. Basically, they are the oWllcr of high land and they believc that early Rabi
crops are more profitable than the Aman ncc. If the preceding Arnan crop is harvested
within Novembcr then the farmcrs with no access to capital and irrigation grow a mixed
crop of mustard and lentil. On !he other hand. farmers who have access to capital and
irrigation, grow a mixed crop of onion and garlic.

From the watcr management analysis by tarrncrs, it was found that the total crop water
use of onion, garHc and wheat were 55.9 mm, 74 mm, and 107.8 mrn, respectively. On
thc other hand, thc potential crop water requirements were calculated for onion, garlic,
and whcat as 165.8 mm, 276.2 mm. and 258.4 mm, respectively. It was evident from
the research thai lhc actual waler use by onion, garlic and wheat lIS practiced by the
fanners arc almost one third, one fourth and two-fifths of the potential requirement. It
was also evident from the research that the actual waler usc by onion, garlic and wheat
as practiced by the Humcrs is almost 20%, 28% and 37% of lhc watcr requirement
recommended by BARI.

From the yield and profitability analysis, it was fOWldthat the yields of onion, garlic
and wbeat under farmers' practice were 6.65 tlha, 0.92 tJha and 1.9 tlha, respectively.
The BeR of growing onion, garlic and wheat were 2.46, 0.65 and 1.33, respectively.
From the research it was observed tbat the farmers do nol follow lhe BARI
recommended irrigation and fertilizer as inputs. As a result, their yields weTClowcred
by almost 26%, 81% and 53% of the yields of onion, garlic and wheat obtained by
BAR!, IC5pectively. It was also evident from the general survey that the farmers are
aware of lhe impacts of irrigation and input use on yield. But they do not know when
and how much of irrigation and oth<-'l"inputs to apply. The pnce of non-rice crops in the
preceding year strongly influenced the use of in.puts and a pre-set price of non-rice
crops would encourage the usc of inputs and increaw the yields.
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Chapter One

Introduction

1.1 Introduction and Background of the Sludy

The cropping pattern in l3allgladesh i~ predominantly rice based and non nee crops

grow in only about 21% of the tolal cropped area (BADC, 2007). In terms of area

coverage, the major non-rice crops are wheat (4A5%), rape and mustard (3.0R%), lentil

(1.54%), potato (1.13%), chili (1.05%), and onion (0.58%). Altbough abounding

literature on ,""ater management practiecs and thcir effects on yields of rice are

available, little is known about such aspects of non-rice crops. Most non-rice crops are

grown during the Rabi (winter) season (December-Mareh). As such, the 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

low compared to the international standards. For example, the average yield of onion is

only 6.5 tIha which in very low as compared to the world average yield of 18.1 tlha.

The average national yield of garlic and wheat are 2.9 t1haand 1.9 tIha. which are very

low as compared to those of other garlic and wheat producing countries (SAC, 2007).

The yield of onion in some developed countries like Korea, the Netherlands, Japan and

the USA have been reported to be 61.9, 54.1, 44.4 and 44.1 t/ha, respectively (Pathak,

1994). Evcn in India, the average yield of onion is 10.4 tfha (Kumar et al., 2007).

Every year the COlllltryis faeing an aeute shortage of non-rice crops like pulses,

oilseeds, spices etc. due to lack ofpropcr management in the fields of irrigation, discase

control, quality seed produclion etc. Besides, the cultivated area of non-rice crops in

Bangladesh has also nol significantly increased during the past decades (BBS, 2002).

For example, the current demand of onion 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 metric IOns against the demand of about 150,000 metric tons (BBS,

2004). These huge dcficits of onion and garlic are being met up by importing them in

exchange of our hard earned foreign currency. A large portion of this deficit can bc

extenuated by proper managemcnt prdclices, especially emphasizing on irrigation and

other input managemenls.

1



The constraints of agricultural development in the South-Central region of Bangladesh

arc floods during the Arnan se~()n and nun-availability of irrigation facilities during

the Rabi scawn. The studies by MPO (Harza et aI., 1986) show that out of the total area

of the region, about 70% is normally flouded by the I'adma-Mcghna river system and

the rest of the area is vulnerable to stonn surges. MPO studies (Harza et aI., 1987) have

a1su shown that because of ground water salinity abollt 53% of the region is not suitable

for irrigatiun development by groundwater. At present only about 20% of the

a~\Ticuitural area is irrigated of which about 26% is irrigated by ground water and rest is

by surface water (HADC, 2005).That is why. the cultivation ofHYV riee (Boro) is low

in Rabi season in South-Central region.

Thus, due to irrigation development constraints, the cultivation of non-rice crops like

onion and garlic tbat require little or no irrigation is increasing day by day in the South-

central region. For example, in Faridpur region, thc cultivable area of 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 garlic was almost 2500 ha and this area has increased to 3400 ha during the

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

The ovcrall soil texture of South-eentral region is silty loam and loam and as such,

these types of sojl are suitable for growing nOll-rice crops. ]t has been reported that the

cultivation of non rice crops like wheat, onion, garlic, vegetable and potato by applying

little or no irrigation are more profitable than growing the Boro crops in this region in

Rabi season_ (SRD1, 2001).

Although fanners gel more profit through the cultivation of Rabi crops but their yields

are very low compared to internatIonal ~tandards. Bangladesh Agricultural Research

Institute (BARI) has recommended the nrunber ofimgation regimes and fertilizer doses

for non-rice crops ~uch as wheat, potato, lentil, onion, garlic, and tomato e1c. (BAR1,

1997). It is not known to what extent the fanners have adopted these regimes and doses

and also their impacts on the crop yields. Application of irrigation water and fertilizer

without proper planning based on crop demand results not only in waWige of inputs but

also hampers crop growth and yield (Islam, et 0.1.]991). This study has attempted to

2



find outlhe farmers' decision regarding selection of non-rice crops in Rabi season, their

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

1.2 Objectives o(the Study

The ~peeilie objectives of the study are-

• To understand the farmers' decision process regarding selection of non nee

crops.

• To lIIlderstand the water management practices from farmers' perspective for

non nee crops.

• To determine the etTects of water management on yield alttibCltes and

profitability of non-rice crops.

3



Chapter Two

Literature Review

Many studies have becn conducted in many countries on irrigation managemcnt

practice and profitability of n.onrice crop like wheat, onion, garlic, vegetables etc. In

Bangladesh some works have becn done in these aspects. An attempt is made here to

review the most relevant studies.

2.1 Water Management or Non-rice Crops

The yield of non-rice crops like wheat, onion, garlic, potuto, tomato etc. arc influenced

by many factors such as water Illilflagcment,nutrient management, d;~easc control and

soil condition etc. It WaI;observed tbal the country's production and area of onion,

garlic and wheat have increa:>edover the IllSt20 years. During the period of 1985.86,

the yield of onion, garlic and wheat were 3.8 tlha, 2.9 t/ha and 1.4 tIha, respectively. In

the same pcriod, the area of onion, garlic and wheat werc 33.6, 12.5, 540.2 thousand

heetarc, respectively. The yield and area of these crops were sharply ehangcd during

the period of2005.06 except wheat. The yield of onion, garlic, and wheat were 6.5 t/ha,

3.8 tlha, and 1.5 t!ha in 2005-06 and the area of these crops were 115.6, 26.6, and 479

thousand hectare, respectively (BBS, 2006). In the following sections the water and

fertilizer management prolctices and yields of onion, garlic and whcat have been

reviewed.

2.2 Water Management and Yield nfOninn

Proper irrigation management, based on limciy measurements or eMimates of $Oil

moisture content and crop water needs, is one of the most important management

practices for obtaining optimum yield. Effective water management requires knowledge

of soil water-holding capacity, current available soil moisture content, crop water use

or evapotranspiration (ET), erop sensitivity to moisture slress at current growth stage,

irrigation and effective rainfall received, availability of water ~upplyand length of time

it takes to irrigate a particular field.

4 ,
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A field experiment was conducted at the regional agriculturd! research station in BARI

Joydebpur, Gazipur. The soil of the experimental field was silty loam in texture. The

eJleds of irrigation on onion yield are presented in Table 2.1. The highest yield of 9

tIha was obtained with 6 irrigation al to days interval. The table also depicts that the

amounl of irrigation water applied increased with increase in yield. The benefit. cost

ratio was also highest for 10 days intervul (1.92). The benefit cost ratio of 0,74 less than

one in the control treatment indicates the dire necessity of irrigation in onion

production.

Table 2.1 Effect of irrigation on yield and profitability of Onion Practiced by BARI.

Item Ditlerent irrigation sequences

No 10 days IS days 20 days 30 days
Irrigution interval interval interval interval

irrigation irrigation irrigation irrigation

Total waler usc 120.5 279.5 239 220 187.5
~)
Yield (ton Jha.) 3.26 9.01 8.71 7.70 6.44

Benefit-eost ralio 0.74 1.92 1.89 1.71 1.46

Source: Biswas et aL, 2003

Saba et aL (1997) compared yield and water usc of o"ion (cv. Taherpuri) under

different irrigation schedules in Rangladesh. The irrigation treatments were no

irrigation, irrigation at 40, 30, 20 or 10% depletion offield capacity moisture (DFCM);

irrigation with 30 mrn "'<ller at irrigation water / cumulative pan evaporation (IW/CrE)

ratios of 0.50, 0.75 or 1.00. They found that the plots irrigated alIO% and 20% DFCM

produced bulb yields of 16.3 and 16.3 tIha, respectively, which were about 140"/.,

higher tban that in the unirrigated control plot (6.8 tlba). They also found that the yields

of plots irrigated either at 30 or 40% DFCM (14 and 11.3 tlha, respectively) were

significantly higher than that of the control plot but still remained at a suboptimum

leveL They concluded that for optimum exploitation of the yield potential ofTaberpuri

5 I



on.ion with maximum efficiency of irrigation water use, 10 to 20% orCM might be the

mo~t suitable criteria for irrigatioo in areas with similar condition.

Islam el al. (1999) conducted a field experiment to observe the effect of different

irrigation treatmenb on the production of onion (cv. Taherpuri) al Joydebpur, Gazipur,

Bangladesh. They compared seven irrigation levels viz. no irrigation, a single irrigation

al 20 day~ after transplanting (DKl), a single irrigation at 40 DAT, irrigation at lO days

intervalnp to 40, 60 and 80 OAT, re~peetivcly and irrigation at 10 days interval up to

80 OAT. "Ibcy recorded the highest yield (9 t/ha) from the treatment irrigated at 20

days intervalnp to 60 OAT and the total water required by this treatnient was 125 mm.

Numerous studies have been carried out in the past in a number of countries Oil

irrigation management and yield oronion.

Singh el at. (1987) studied the effect of irrigation and nitrogen levels on yield attributes

of onion ( Allium cepa L.) ev. rusa Red in north India. They applied 1, 2, 3 or 4

irrigations with 50 mm of water at 20-days intervals and fertilized with N at 0, 60, 90

and 120 kgllla. They recorded the highest bulb yield of 19.6 ton/ha with thc highest N

and irrigation rates.

The effccts of irrigation on the yield, size grade distribution, bulb quality, chemical

composition and'stonlge of onion bulbs were studied by Chung (1989) in India. He

observcd that applying irrigation 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 evapotranspiration were

compared by Galbiatti ct aL (1992) to study the effect of irrigation on development

and productivity of oruon. They recorded (he highest number of leaves/plant, plant

height, bulb diameter and bulb weight with the hvo highest water levels (100 and

150%).

An experiment wa~ conducted by Patel et 111.(\992) in India to study the elTeet of 3

irrigation rates (1W/ ePE ratio of I, 1.2 and 1.4), 3 rales of Nitrogen (40, 80 and 120

kgiha) and 3 niles of P205 (20, 40 and 60 kg/1m) on onion. They Ie<:orded the highest

yield~ with an IWI ePE nltio or 1.2 or 1.4 (33 tlha and 32.5 tIha, respectively) and

6
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with P205 of 60 kg/ha (33 lfIm). Nitrogen did not affect the yield_ They also observed

that Nand P uptake were greater with IW/ CPE "Itio of 1.2 or 1.4 than with ratio of

1.0.

Sharma el al. (1994) investigated the effects of irrigation (IWI ePE ratio of 0.6, 0.8, 1.0

or 1.2) and nitrogen (0, 50, 100 or 150 kg/ha) on onion yields during 1984-86 in

Rajasthan, India. They observed the highest yield at the highest irrigation and nitrogen

treatments. High consumptive uses and water use efficiencies were also observed with

increasing levels ofirrigation and increasing rates of nitrogen.

Abu-A\\oWad (1996) also studied onion yield, rainfall distribl.ltion, water use eJIicieney

( WUE) and water I.lse index (Will) as alTec!ed by four incn:asing water ql.lantities

(0.25, 050, 1.0 and 1.5 time 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 irrigation, winter onion production per unit area can be increased by

two or three times the non-irrigated onion. Maximum WUE was recorded in 0.25 times

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

Neeraja et aJ. (1999) conducted a field experiment 10 investigate the dIeet of irrigation

and nitrogen on growth and yield of rabi onion (Allium cepa L) in Andhra Pr<ldesh,

India. They used four levels of irrigations given at IW/ ePE ratios of 0.6, 0.8, 1.0 and

1.2 and five levels of nitrogen at 0, 50, 100, 150 and 200 kgfha. Among the various

treatments, higher level of irrigation (1.2 IW/ CPE) and nitrogen (200 kglha) alone and

their interaction resulted in maximum plant height, more number of leaves per plant,

maximum bulb length, bulb diameter, bulb weight and bulb yield. Depending upon the

fertility of the soil, they recommended irrigation at I.2 IWI ePE and nitrogen from

150-200 kglha for obtaining the highest bulb yield or onion.

The response of onion (Allium ccpa L) to different irrigation schedules was studied by

Orta and Ener (2001) in Trakya, Turkey, during 1997 and 1998. The crop was

subjected to four irrigation treatments according to available soil water depletion

fractions (0.30, 0.50, 0.70 and no irrigation). Irrigation thresholds (amolUlt of soil water

at 0.40 m depth) were used as the criteria to initiate drip irrigation_ They recorded the

highest yield from the plots to which iITigation water was applied al a snil water

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

7



339.4mm (in 14 applicatioll5) and 227.2 mm (in 13 applications) water for irrigation in

1997 and 1998, respectively.

Kumar et al. (2007) conducted a study at the research farm of Central ill5titutc of Post

Harvest Engineering & Technology, Abohar, Punjab, India during the period from

January to May of 2004 and 2005 to analyze the resp<.Jll5eof onion to different

irrigation levels with microsprinklcr irrigation system. They applied four different

irrigation levels. These were, irrigation ,"vater (iW) to cumulative pan evaporation

(CPE) ratio~ of 0.60 (TI), 0.80 ('12), 1.0 (T3) and 1.20 (T4). They found best yields of

32.8 tlha and 34.4 tlha from T3 and T4 treauncnts in 2005, respectively. The applied

irrigation water for T3 and "1"4were 389.2 mm and 451.3 nun, respectively.

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

of onion. As the frequency of irrigation increased, the yield also increased,

2.3 Water Management and Yield (If Garlic

Both nationally and internationally, not much literature is available fOLlfldon the water

management and yield of garlic.

A study was carried out on garlic (ev. BARl Rashun-I) during the Rabi season at the

experimental field' of irrigation and water management division, BARl, Gazipur. Soli

moisture "(lntent was monitored at the depth of 0, 15, 30 em from the surfacc. The

result>.;obtaineo from the field experiment arc presentoo in Table 2.2. It should be noted

that irrigation at 15 days interval produced the highest yield (4.9 tlha) but did not show

significant difference with 25, 50, 75 days after plant. As the treatment, irrigation at 15

days interval was watered most frequently, the highest amount ofwatcr was lL~edby the

same treatment and the yield was the highest.

The Table 2.2 also shows that garlic cultivation applying irrigation at 15 days interval

was found most profitable that i8 highest benefit-cost ratio of 2.20 among all thc

irrigation sequenec.

8



Table 2.2 ElTecl of irrigation and profitahility from different irrigatjo~ of garlic

practiced by BARI, 2007-2008.

H= Different irrigation sequences

Rainfed Irrigation Irrigation Irrigation Irrigation Irrigation Irrigation
at 25 at 50 25 and at 25, 50, at 15 at 20
DAP DAP 50, DAP & 75 days days

DAr interval, interval
Total 139 162 198 212 232 261 229
~'cr
use, mm
Yield, 2.R39 3.086 3.269 3.365 4.21 4.92 4.68
(tontha.)
Benefit- 1.34 1.44 1.53 1.55 1.92 2.20 2.13
cost
ratio

Source; Sarkar et aI., 2008 DAp: days after planting

Sadaria et al. (1997) carried out a stody at Junagadh, Gujarat, India during the winter of

1991-92 and 1992-93 to understand the effects of irrigation on garlic. 'Jhey usc

different conditions like: irrigation water/cumulative pan evaponltion ratios (lWI erE)

of 1, 1.2 and 1.4, Nitrogen application of 25, 50 and 75 kglha and Phosphors

application of 11, 22 and 33 kglha for garlic. In that study the highest bulb yields (5594

kg./ha)were obtained at 1.4 IWI ePE during 1991-92.

Hanson et al. (2003) conducted a study at west side of the San Joaquin ValIey III

California of USA to investigate the effect of irrigation frequency, irrigation water

cutoff dale and the amount of applied water on garlic yield. They applied different

irrigation frequencies those were irrigation per week, irrigation per 1.5 weeks and

irrigation per 2 weeks. They reported Ihat the highest yield was obtained from irrigation
per week.

9



Cortes et aL (2000) conducted a study at lkgional \Valer lkseardl Centre of Ca:.tilla-

La Mancha University Campus in Spain to see the effect of deficit irrigation at three

crop stages (vegetative development, bulbitication and ripening) of garlic. They found

that the treatment with no deficit irrigation during the ripening stage give the highest

productions. It was also found that the deficit imposed at the ripening stage affects

mainly the quantily (yield) and [he deficit imposed at the bulbitication and ripening

stagcs affcets both quantity and quality (siw).

Ayars (2007) conducted a study at weSI side of the San Joaquin Valley in California of

USA to determine the crop codlicient and water requirement of irrigated garlic. Hc

used dilferent irrigation systems such as flood irrigation, subsurfacc drip irrigation, and

surtace drip irrigation and irrigation levels were set at 50, 75, 100, and 125% of crop

evapotranspiration mcasured using a weighing lysimeter. He Ibund that the total yield

has a relation to thc total applied water with a maximum OCCUlTingat one hundred

perccnt ETc,

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

of garlic. As the frequency of irrigation increased, thc yield also increased.

2.4 Water Management and Yield of Wheat

A field experiment was carried out during Rilbi season of the ycars 2007-2008 on wheat

(cv,Kanchon). The field study was conducted in Jamalpur. Th~ texture of the soil was

clay loam, The results obtained from the field experiment are presented in Tablc 2.3. It

should be mentioned that, irrigation at 21, 45, &65 days after sowing (f2) obtained

highest yield (4.1 t/ha). The Table 2.3 al~o showed that wheat cultivation applying

irrigation at 21, 45& 65 days after sowing (h) was fOUlldmore prolltable with the

highest benefit-cost ratio of3.30 bctween the two irrigation sequcnces.
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Table 2.3 Effect of irrigation and profitability of Wheat Practiced by BARI.

Item Irrigation sequences

lnigation
No irrigation at21.45.&65days

afwr sowing)

(Rainti..'d)

Total water use. mm 159 291
Yield. (tlha.) 2.91 4.1
Benefit-cost ratio 2.58 3.35

Source: Sarkar et ill., 2008

Khan et al. (1985) conducted a study to asses the eITed or ;rrigat;on and tillage practice

for wheat cultivation at lshurdi, Jessore and DinajpClr Di~lrict in Bangladesh. They

found that the highest grain yield of 2.63 Vha with two irrigations (at 20, 50 day aftcr

seedling) and 4,8 tlha witb t!tree irrigation (at 17,50.70 day after seedling).

Rahman and Islam (1985) conducted an experiment in Bangladesh to sec the effects of

irrigation and tillage on the yield and water relations or wheu!. They used 4 irrigation

treatments; no irrigation (WO), irrigation of 5 em at 4 weeks after planting (WI), WI +
irrigation(s) or 5 em each when the ratio of irrigation water (5 em) to cumulative pan

evaporation (IW/CPE) reaches 0.75 (W2); and W1", irrigation(s) of 5 em each when

the lW/CPE ratio reaches 0.50 (\\'3). They tound lhat deep tillage coupled with I

irrigation at 4 weeks after planting produced the highest yield (2.96 vIla).

Ghazy et al. (1986) conducted an cxperiment with three levels of irrigation viz: 30%

50% and 70% depletion of available ~uil moisture (ASM) at the Banglade~h Institute of

Nuclear Agriculture (DINA) farms, Mymensingh during December 1983 to April 1984.

They round the highest grain yield of 4.2 tlha and water use efficiency of 1.87 kg/mJ

with irrigation after 70% depletion of ASM and the highest straw yield of 8.52 tlha with

irrigation aller 50% depletion of ASM.

Ali and Sitara (2004) conducted a slndy at the Botany Field Laboratory, Bangladesh

Agrieu!(unli University in Mymensingh during Rabi season from November 2001 to

March 2002 tu investigate the effect of irrigation frequencies on the yield and yield
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attributes of the wheat eultivar 'Shatabdi'. They used Irrigation treatments as. TG=no

irrigation (control), II'" one irrigation at 21 DAS. 12'" two irrigations al 21 and 45

DAS, T)'" three irrigation at 21, 45 and 60 DAS and 14'"four irrigation at 21, 45, 60

and 75 DAS. They found that grain yield (3.52 t/ha), straw yield (4.22 tIha) and harvest

index (45.25%) were signiJ1cantly higher in T2 treatment than tho;.e of other

treatments. They also found that two irrigations at 21 and 45 DAS significantly

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

Ali ct al. (2007) carried out a field experiment at the Department of Irrigation & Water

Management farm, Bangladesh Agricl.Ilturai Universit} in Mymensingh to see the

effects of water deficit on yield, water productivity and net return of wheat. They found

that the highest grain yield was obtained with the no-deficit treatment. They also found

that yield attributes were affected by deficit irrigation treatments.

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

irrigation 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 irrigation for wheat in light soils. They

obtained higher gw.in }idd~ (3.9 tlha) of wheat with one irrigation at erown root

initiation (eRI) stage (22 days after sowing) and further irrigation applied at 40%

available soil moisture then at 30% available soil moi~ture_

Peck and Kirkham (1979) carried out an experiment at the Panhandle Research Station,

Goodwell, Oklahoma during the period of 1977-1978 growing season. Ihey planted

seed of certified hard red winter wheat (Triricum aestivum L. em. Thell.) on 13 Oct.

1977 for the three treatments (normal irrigation schedule, modified irrigation schedule,

and dry land). "Theyfound that yield.~were highest for tlle modified treatment (average

yield: 4470 kgiha) and were 23% morc than yields for the plants under the normal

irrigation schedule (average yield: 3640 kglha). They also found that average yield of

dry land plants was 1660 kglha.

Mugabe and Nyakatawa (2000) conducted a study at Chircdzi Research Station in

Zimbabwe during the winter seasons of 1996 and 1997 to assess the possibility of

grov,ing wheat on residual wil moisture. They studied on six wheat genotypes (PI, P2,
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Pote, Deka, Nata and Ruya) Wlder three irrigation regimes. The)' Jpplied different

irrigation regimes like supplying irrigation water according to the crop water

requirements, supplying three quarters of the crop water requirements and half of the

crop water requirements at each irrigation da}. They also found that three quarters and

half of the crop water requirements result in a }.ielddecrease of 12% and 20% in 1996

and 7% and 20% in 1997 season, respectively. They also found that P2 gave the highest

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

Mahmood and Ahmad (2005) conducted an experiment at the research area of the

Water Management Research Centre, University of Agrieulmre in Faisalabad during

the period of 2003.04 Rabi season to know the watcr requirements and response of

wheat at different soil moisturc dcpletion levels. -lbe} found that maximum (2966.5 kg!

hal w"in :-ield of wheat was obtained when it was irrigated at 50% soil moisture

depletion (SMO). They also found the grain yield of 2319.1 kg! ha with irrigation at

70%SMD.

Zhang el al. (2006) conducted a field experiment at an arid area in China during lhe

period of 2003 - 2004 growing seasons to evaluate the effects of regulated deficit

irrigation on yield performance of spring wheat (Triticum aestivum)_ They found that

regulated deficit irrigation treatment subjected to mcdium soil water deficit both during

the middle vegetative stage (jointing) and the late reproductive stage (filling and

maturity or filling) while subjected to no soil water dcfi~it both during the late

vegetative stage (booting) and the early reproductive stage (beading) give the highest

yield (3.7l!ha) increase of25% and 14%of significant "'ater saving.

Shao et al. (2008) carried out a srndy in the North China to investigate the grain yield,

water use eniciency (\VUE) and root watcr uptake of winter wheat (Triticum aeSJivum

L.) for five seasons l.mderdifferent irrigation frcquencies associated with limited water

supply. They reported thal the highest wheat yield (3.17 tlha) was obtained from three

irrigations. They also found that good soil moisture conditions at sowing also play an

important role in achieving high yield~of this crop under limited \vater supply_
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Chapter Three

Research Methodology

3.lllltroduction

The ~tudy wa, conducted in four Yillages, namely, Babu Iv1ullah Kandi, Hazi Kandi,

Munsl Kanth and Mullick Kandi ofShibchar Upazila ofMadaripur District Shibchar is

a deeply flooded area and the second populous Upazila of the District. The cropping

pattern in the Upazila is ricc based but unlike most other Upazilas, non ricc crops grow

in about 43% of the total cropped area, In terms of arca covcrage, the major non-rice

crops arc Jute (10.4%), onion (I 1.5%), garlic (9%), wheat (7%), and lemil (I 13%) ctc.

Bll! little is known about the farmers' decision process regarding seleclion of non-rice

crops, water management prac(ices and their effects on yields

3.2 The Study Area

3.2.1 Lncation and Area

The study arca ISlocated in the South-Centrall'egion of Bangladesh, The study area lies

between latitude 23"IS'and 23"30' "North and longitude <JOnOS'and90"18' East. Thc

Upazila is bounded on Ihe North by Sri nagar Upazila, on Ihe East by Louhajong and

Lajira Upazilas, on the Soulh by the Madaripur Sadar and on the WeSI by (he Sadarpur

and Bhanga lJpazilas The (otal arca of the study site i~ 32189 hectare and the

population is approximately three milhon, The lucation map of the study arca is shown

inFigure3.1,

3.2.2 Geology and Soil

The study area consists of recent holocene alluvial deposits and predominantly

consisting of line sand, silts and clay, The low land and medium low land soil is clay to

loamy, high land and medTllm high land soil dominates with sandy loam to silty loam

textures all oyer the area, The amount or organic substancc is 066% and pH, 8,3, In

this soil, the amount of calcium, magnesium and phosphorus are 42,2%, 2,7% 11%,

rcspectively, whereas the amOllnt of nitrogen 1S0 10% (SRDJ, 200 I),
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3.2.3 Climate

ShibchUr ha~ a subtropical and tropical climate. The climatic conditions of the study

area vary "ithin a relatively narrow range. Variations of temperatures, humidity, and

annual rainfall, wind (speed and direction) during 1985';W07 period were collected

from the Ranglm.le~h Meteorological Oepartment (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

DC (March, 1999) and 10 °c (December, 1981) respectively. The annual total

maximum and minimum rainfalls wcrc rccorded as 3028 mm (1986) and 1169 mm

(1994) for the study area. Monthly prevailing ",ind speed varied from 1.5 knots in east

direction to 6.4 knots in south direction, respectively (HMD, 2007).

3.2.4 Land Use Pattern

The total agricultural area is 27360 hectare ocellpying about 85% of the total area orthe

UpalJla. In this area, 75% ofcllitivable land is medium highland or Fl (flooded depth

of90 em fmm 1\.1'0 weeks to three month) and 10"10 is medium lowland or F2 (90-180

cm flooded continuously for several months). Houses and homestead occupy 5% of the

area. About 3% of the land is Callow, 3% ofthe land is plantation and rivers and water

bodies occupy 2.5 % oCthe land.

3.2,5 Agricultural Crops and Crllpping Pattcrn

The major cropping patterns of the study area are B.Au~ and B.Aman. Rabi crops,

RAus Ilute-rabi crops, Deep water Aman.HYV Boro etc. The major cropping patteros

are shown. letTable 3.1, The nopping intensity of Shibchar UpaziJa is 209%.

3.2.6 Area and Yield of Major Non-rice Crops

The area and yield of major non-rice erops of Shibehar as collected from the lJpmdla

agrieullLlml office are presented in Table 3.2. The average yields of onion, garlic, and

wheat were higher in tbe last year because these crops were under irrigation (average

one).
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Table 3.1 Cropping Pattern in the Study Arcas

Serial Lmd %of Major crops
co. Iypo Iwd

1 Medhml 10% Rabi: Wb",at, Onion, Garlic, Mustard. Lentil, Coriander
High Seed, Potato, etc.
Iwd Kharif.l:B.Aus or Jl.lle

Kharif-2: T. Aman

30% Rabi: \\'heal, Onion, G<lflic,Mustard, Len.til, Coriander
Seed, Polato, etc.
Kharif-l: RAus or Jule

35% Ruhi: Wheat, Onion, Garlic, Mustard, Lentil,
Coriander Sced, Potato, etc.
Kharif.J: Mixed RAliS and AmaH

2 Medium 10% Rabi: HYV Boro
Low

Kharif-2: Deep water transplanted Aman.1wd

Sources; Upazila Agriculture Office, 200~

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

2007-2()()~

Item

Cultivated land (bu.) Yield Average yield of la~t
(t Iha.) five years (Uha)

Wheat 1765 2.18 >.9
Onion 324() 8.50 8.42

Garlic 2310 4.0 3.6
Total 7315

Source: Upazila Agriculture Office, 2008
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3.3 Data Collection

TIle study is based on both primary data and secondary data. Primary data were

collected to understand the fanner's d~cision r~garding crop selection and water

manag~ment of non-nee crops. Secondary data were collected for the computation of

the crop water requir~mems and the understanding of the present status of the non-rice

crops. Secondary infonnation such as statistical data, reports, maps have been collected

from vanous Government andNon-Government organi/.ations (8MD. BARI, Bel etc).

3.4 Farmer's Decision Model on Crop Scledion

A two stage descriptive model on decision to grow a Rabi crop and selection of the

Rabi crop ""as developed based on the information collected from the questionnaire

survey and discussion with the farmer'S.The decision cnteria were then modified using

a decision trec, which was then aguin tested on the fanners tll predict the decisions

made b)' them and also to ascertain the validity of the developed models. Such

descriptive models have been developed in the past 10 understand how fanners make

decisions in the real world and the step~ they go through in the process (InIal and

Valera. 1990; Lampayan et.a1.,1994 and Saleh et aI., 2002).

The ~tudy was carried out in four villages at Shibchar Upazila (Kathal Bari Union)

during the Rabi season of2008.2009. "lbese villages were located approximately 200 m

from each other and are connected by a village road. rh" location of the study area is

shown in Figure 3.1. For the development of the decbion model, forty sample farmers

were randomly selected. The selected farmers represent almost onc fifth of the total

furmers of the ;;elected four villages. The decision model was developed by surveying

30 farmers (75% of thc sample) in four villages_Aftcr dcvelopment of the decision

model, it was t"sled al field level by surveying the rest 10 fanners (25% ofth" sample).

3.5 Assessment of Water Use of Selected Crops

When the rarmers have decided to b'TOW Rabi crop~, al!empl was made to estimate its

crop water use rrom re~idual soil moisture and rainfal1.From the analysis of secondary

data and also from the information collected during the field visits, threc major non-rice

crops in the ~tudyarea were toood onion, garlic and wheat. In order to qll1lntifYtbe crop

I'



water use, the lield water status was closely monitored in six fanns with these three

Rabi crops (two from each onion, garlic and wheat). The soil moisture contents were

measured at 0, 15 and 30 cm depths (onion and garlic) and 0, 25, and 50 em depth

(wheat) using the gr,lVimetrie method. The measurements ,"veremade at 15-day interval

to quantify the soil moisture depiction during the crop gro'W1hperiod. These depths

were selected because the effective root zone depth of onion and garlic is 30 em

(Kumar et a!., 2007) and that ofwhcat is 50 em (Laghari et a!., 2008).

Water use by selected crops were estimated on the basis of the depleted aver<lge

moisture contents in the crop rool lone which is the product of the average depIcted

soil moisture, bulk density of soil and root zone depth of crops. Water use by crop~ Wd.S

obtained from the following equation:

Water use = AElX A,X d (3.1).

Where, 1\.9= % of depleted moislurt:, As= Apparent specific gravity of crops, and d =

rool zone depth of crops.

3.6 Determination of Potential Crop Evapotranspiration (ET,)

Allhough there arc many methods for estimating evapotranspiration but for the presenl

study, Pelll1lan-Montieth method using CROPWAT software developed by FAO

(Smith, 1992) was used. For this purpose, the weather parnmeters required for using

CROPWAT were collected from FA? 4, South West Region (Halcrow et aI., 1993).

Polential crop evapotranspiration (ETc) was obtained from he following relationship

(Doorenbos and Pruitt, 1977)

ET, =E70 x K. (3.2)

Where, ETo is lhe evapolnmspiration measured by CROPWAT in mm/day and Kc is

the crop coefficient. The Ke values were obtained from MPO (Harm, 1984). The 10-

day period Kovalues arc mentioned in Table 3.3.
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Table 3.3 lO-day period Crop coeflicient of Bangladesh.

Item 1 2 3 4 5 6 7 8 9 10 11

0.45 0.57 0.74 0.54 1.07 1.17 1.15 1.12 1.03 O.llS 0.50
Wheat ---~
Onion/Garlic 0.43 0.53 O.611 O.M 0.96 0.99 1 1 1 0.99 0.97

Source: MPO, 1984

3.3.6 Textural Classification and Hulk !)eusit)-' of Soil

The soil textures of selected six farms were determined by the USDA method. The bulk

densities of the soils were determined by following the standard methology (Lambe,

1951).

3.3.7 Economics Analysis

For the assessment of production, use of inputs and profitability of non rice crops, a

questionnaire survey was conducted on 40 farmers (15 fanners for onion, 10 farmers

for garlic and 15 farmers for wh",al) incll.lding the 6 farmers ~e1ec!ed for in- field sti.idy.

For an assessm",nt of th", profitability of the crops, a benefit-cost analysis wa~ carried

out based on the data collected from the ql.lestionnaire survey.

In this study, the fixed cost such as land rent, tax",s <lrIdinterest on value of land have

no! been added in the cost, and only variable cost (human labor, land preparation,

seeds, fertilizer, processing, irrigation etc.) were taken into consideration.
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Chapter Four

Results and Discussion

4.1 Rabi Crop Decision Model

On !he basis of the I,eld tests and discl.L~sj(1nwjth the fanners, the developed decision

model on whether to b>TOWa Rabi crop or rice is shown in figure 4.1. Each rectangle in

the figure represents a decision, which is guided by a Yes (Y) or a No (N) to an action

(represented by an e1lips",) or to another decision. The decision to grow a Rabi crop is

very mlleh dictated by the harvest time of the preceding Aman (monsoon rice) crop. If

the Aman crop is harvested within November, then irrespective of the soil moisture

condition, farmers go for a Rabi crop. Past experience has shown that if the monsoon

rice can he harvested within November, then the soil moistllre is favourable both for

tilling and Rabi crop establishment. The farmers have no control over the harvest time

(which depend on the transplanting time) of the rainfed Aman crop. The transplantation

of the Aman crop can be delayed because of Ihe late advent of the monsoon or

inadeqoate rainfall for land preparation and puddling.

If the Aman crop is harvested within Decemb\:f, then farmers' decision on whether to

go for a Rabi crop or not depends upon the soil moisture condition at the time of

harvest. The soil moisture is important both for tilling and also lor establishment of the

crop. If the soil moisture is considered to be adequate then a positive decision is made

for Rabi crop. If the farmer's field is situated in thc HYV rice block then decision to

grow HYV rice also depends upon the economic condition of the fanners as growing of

HYV rice requires expensive inputs, otherwise the lanner" grow a non-rice crop. If the

production of Aman crop is good, the farmers are rood secured. This is why, farmers

grow Rabi crops instead ofriee.

4.1.1 Fanners' Decision Model on selection of Non-rice 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 about the selection of a non rice crop is

shown in the model (Figure 4.2). According to the model, some farmers do not
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Figure 4.1 Decision model for Rabi crop

cultivate Aman rice because they want (0 start early in the Rabi season and grow

onion/garlic or EYV wheat. Ba>ieally, they are owners of high land and they believe

that early Rabi crops arc more profitable than the Arnan rice. If at the beginning of the

season, the soil moisture is not suitable for tilling, (hell farmers decide to grow HYV

wheat in the field (after the land beemne suitable for cultivation). For the farmers

whose lands are suitable for tilling, access to capital and irrigation facilities determinc

the Rabi crops to be grown. Thc farmcrs who havc no access to eapi'tal and irrigation,

they decide to grow vegetables and fanners with capital and irrigation grow onion and

garlic.

For the famlCT5 who have cultivated Aman rice, the decision aboul which crop to grow

during the Rabi season depends upon a number of factors. lfthe preceding Aman crop

is harvested within November then the HUlilers with no acces~ to capital and irrigation

grow a mixed crop of mustard and lentil. On the other hand. fanners who have access

(0 c.apiral and irrigation grow a mixed crop of onion or garlic. if ~eeded within 15
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November, then those types of crops give high yields and fanner~ 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 farmers prefer to grow lentiLmustard, coriander seed

and local wheat because oflow lnput requirements.

If Aman rice i~harvested by the farmers within tirst week of December (which is not

the proper tllne of ,eeding Rabi CI'OPS 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 capital and irrigation etc. However, if Aman rice is

harvested by farmers beyond nrst week of December, then farmer, decide to grow

conander seed because other Rabi crops are not >uitable al1.erDecember. If the soil

moisture is not suitable, then the farmers 'would like to select sesame seeds On the

other hand, if the soil moisture is suitable, then with a good harvest of the pr(X;eding

Aman rice, either HYV wheat or coriander seed is ,elected by the farmers depending

upon the access to capital and irrigation facilities, For the farmers whose Aman

harve,ts were not good, majority of them would like to grow HYV rice As BYV rice

requires addJlional inputs such a> fertilizers, irrigation and pesticides, farmers would

like to grow HYV rice only if they have access to these input, Otherwise, they would

grow local wheat which docs not require these input>but give low yield

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

Farmers

ItlS evident from the preceding non~rieecrops decision model that because of profit the

farmers want to grow onion, garlic, and wheat even by sacrificing in the preceding

Arnan rice. On the other hand, for the fanner, who have grown Aman rice, their

preferred crops are onion, garlic and wheat if the Aman rice was timely harvested and

soil moi<;turewas favourable From the discussion WIththe farmers it was evident that

becaLlseof favourable soil characteristics and higher profitability, the farmers in the

,tudy area prefer to grow onion, garlic and wheat. In the following sections, the water

management and profitability of these crops arc presented,
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4.2.1 Water Management and Profitabilit), of Onion as practiced by the farmers

The water management practices and the profitability of growing onion by two farmers

were studied. The total farm area of one fanner (Onion -I) was 0 .093 ha aod the other

one (Oruon-2) WllS 0.0401 ha. In this study, root zone depth of onions was taken as 30

em (Kumar et al., 2007), The bulk density of soil ofOolon-1 and Onion-2 were 1.26

gmIcmJ and 1.60 gm/em>,respectively. The soil textures ol"Onion-1 and Onion-2 fields

were sandy loam and silty loam, having specific gravity 2.50 and 2.59, respectively.

The onion seeds were so".n on 14thNovember 2008 and onions were harvested on 28th

January 2009, that is 76days after sowing. Both the funners harvested the onion before

the bulbs became fully matured as the price of onion ww;high at the time of harvest.

4.2.1.1 Assessment of Water Use

Water usc by onions V>iasestimated on the bll5is of the depleted average moisture

content in the crop root zone. The contribution of rainfall to the soil moisture was

considered in this analysis. It needs to be mentioned that both the fanners did not apply

any irrigation ill their fields. The soil moisture depletion profiles of the two fields

during the crop growth period at diflerent depths of the root zone are sown in the

Figures 4.3 and 4.4.

The Figure 4.3 shows that the average moisture content of Onion-I field \vas 24% on

the day of sowing (141h November. 2008) ut 0-15 cm soil profile und it decreased

gradually at 15days interval. The moi~ture content increased by 3% on an average at

45th day because of rainfalL At 761h day (day of harvesting), the moisture content

reached at the lowest point of 12.8% in tlle same profile. The moi~ture content of

Onion-l field was 31.2% on the day of sowing at the 15-30 em soil profile and it

gradually decreased at 15 days interval. However, the uvenlge moisture content of soil

in this profile slightly increased at 4SIh day due to rainfall. Again, the average moisture

content reached the lowest average value of21.6% at the time of harvest.
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The Figore 4.4 shows that th", average moisture content of Oinion-2 was 24.7% at the

day of sowing (14'" November, 2008) at the 0-15 em depth of soil profile and it

graduallY decreased over the 15 days interval. The moisture contents of Onion-2

increased (average 1.2%) at 45'" day bccausc of rainfall. On the 76'" day (day of

harvesting), the average moisture enntent reached the lowest value of 13.4%. The

average moisture content was 29% on the day of sowing at 15-30 em depth of soil

profile. The average soil moisture content ro~e slightly on the 45'h day due to rainfall.

From then on, the average moisture content reduc<:d and it reached at the lowest ~alue

of 23.6% at the time of harvest. Comparison of two soil moisture profile of Onions

(Figures 4.3 and 4.4) shows that thc contribution of rainfall to soil moisture was higher

for Onion-l than Onion-l although both the soils show similar depletion pattern. Both

fields of onions were not samc location.
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4.2.1.2 Water and Crop Management

From the soil moisture depiction profile~ and using Equation 3.1, the crop water used

by onions was estimated. The total crop waler LISe ofOnian-l and 00ioo-2 were 58 nun

and 53.S mm respectively. "Thepotential crop water requirement of onion was

calculated by CROPWATwith average weather data from FAr 4 (HaIcrow el al.,

1993) and crop coefficient from MPO (Hana, 1984). The potential crop waler

requirement v,as calculated as 165.8 nun. The crop "'ater requirement of onion as

determined by HAR! (Biswas et a!., 2003) with 6 irrigations is 279.5 nun. The

comparative crop ,vater requirement and the actual crop water use of onion are shown

in the Figure 4.5. It is evident from the figure that the actual water usc hy onion as

practiced by the fanners is almost one third oflhe potential requirement and only about
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20% of the water requirement recommended by HAR!. The farmers applied no

irrigation to these onion fields. It was learnt from the discussion with the fanners that

there were many causes for not applying irrigation in the onion field. Firstl>', they did

not ,vant to in<.-reasethe production cost of onion because in the previous year, the price

of onion was very low. Secondly, the low lift pumps (LLP) with flexible was not

available (due to higher price of diesel) tor irrigation during the development stage of

onion. Finally, the neighbours of the selected farmers were not interested in irrigating

their onion fields and the cost of irrigation increases if all the farmers in a block are not

irrigating.

The farmers fertilized their field with Urea and the fanner of Onion-2 applied small

amount of triple super phosphate (fSP). How",v",r, both farmers did not apply any

murate of potash (MP) or gypsum to increase the production of onion bulbs. It was

reveakd from the discussion with the farmers that they had no proper knowledge on

application of f",rtili~,ers and irrigation and were not aware of BARI recommended

input usc for ouion.

4.2.1.3 Yield

The productions of onion under fanner's practices are sho'Ml in Figure 4.6. The

production of Onion-2 (6.85 t fha) was higher than that of production of Onion-I (6.45

tI ha) because the ov>'Uerof Onion-2 applkd TSP in his field. Therefore the average

production of onion was 6.65 tJha under farmers practice. In the BARI practice it was 9

tlha (13iswas et ai., 2003) with 6 irrigations (279.5 mm) and a recent Indian research

found that the yield can be as high as 19.2 tJha with total v>ater ,",St;l of 275.3 mm

(Kumar ct a!., 2007). From the figure it is seen that since the fanners did not follow the

BARl recommended irrigation and fertilizer doses, their yield was lowered by almost

2.3 tJha (almost 26% below the potential yidd).
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4.2.1.4 Profitability

The benefit-cost nltio (RCR) of growing onion as per farmers' practice is shoV>ll in

Table 4.1. Jt is evident from the table thaI although the farmers had 26% lowered yield

compared to thaI ofBARI practice (Figure 4.6) their BeR was almost 21% higher than

that of BARl. Earlier harvest and the resulting higher price of onion in this year is the

main reason for the higher BeR compared to BARl practice.

4.2.1.5 Survey on Input Use, Yield and Profitability at }<'armers' Level

A survey of onion fanners (15 farmers) in the study area was conducted in order to

assess their yields, lOp"'! uses, profitability, and awareness about improved management

practices. It was observed from the survey that the average yield at the non-~elected

farmers' field was 7.53 tlba compared to 6.65 tlba al the selcctcd fanners' field.
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The former yield was higher be<:ausc they harvesled 9 da)'s latcr which allowed the

bulbs to mature.

From the farmers' survey, the average benefit-cost ratio (HeR) was 2.39 (Table 4.2)

and that for selected fanners, 2.46. Although the production of onion of non-selected

farmers was about 11.7% higher but the HeR wa.~ almost 3% lower than that of

selected fanners. It MI;. observed from the data analysis of non-selected (general) and

selected farmers that the main reason for gelting less BeR or net return of general

farmers was the fall in price of onion at the time of harvest. As mentioned earlier, the

general farmers harvesled their onion 9 days after the selected farmers and by then

price of onion fell by 14.6%.

The awareness of the farmers regarding input lJ~eand irrigation (as recommended by

BARD wa~ also ascertained during thc survoy. It was evident from the survey that the

fanners are aware of the impacts of irrigation and input use on yield. But they do not

know when and how mueh of irrigation and other inputs (fertilizer) to apply. They did
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not apply irrigation b<x:ause it would increase the cost of production, Bccmc;e of

unawareness, they did not apply IIbalanced amount offertilizcr (higher amonnt of Urea

and little or no ISP).

Table 4.1 Comp<lnltivc benelit-coSl ratio ol"SARl practice and farmers practice.

Itcms Onion.] (0.093 ha.) Onion-2 (0.040 I ha.) Average
Tk./ha

AmountINumber -Ik. !ha. AmonntINumbcr Tk./ha.
and Unit and Unit

Hrumm labour 10(@120Tk! 4(@120TkI I 1970.07
lab~~ 12903.2 labo;.) 12436.64

Land preparation Tk. 600 Tk.260 6483.7
6451.6 6467.65

Seeds 120 kg (@27.5 50kg (@27.5 34289.27
Tk./k';) 35483_8 Tk.lk..-) 34886.53

Fertilizcrs Urea 45 kg (@12.5 20~~)( @12.5
Inputs Tk/k-") 6048.38 Tk~ 6234.41 6]4l.39

ISP - - ~:~(@70 l"k!
K' 5236.90 2618.45

Proccss.ing Tk. 37l~)@ Tk. 4032_25 Tk. 165(@Tk. 4114,71
0.625 Ik 0.60/k,,) 4073.48

Tolal variable co~t TIc 6037.5 64919.35 Tk.2740 68329.17 66624.26
Flower production Tk.450 4838.70 Tk.220 5486.28 5162.49
Onion Production 600kg(@23.75 ]53225.80 275kg(@24 164588.5

Tlei kg) Tki k~)' 158907.2
Gross return Tk. 14700 158064.50 Tk.6820 170074.8 164069.7

Net return Tk. 8662.5 93145.16 Tko 4080 101745.63 97445.4
Yield 6.45 tlha - 6.85 tlha - 6.65
Benllfit-co~t - -
rati~(Farm~r) 2.44 2.49 2.46

Be~;;~-~;~ratio BARl 1.92

Source: Field Sun-ey. 2008-2009, Onion selling Pricc (Fanners) = Tk. 24! kg, Onion
selling Price (BARI) = Tk. 10 /kg

The expected price of onion at the lime of harvest is the main determinant for the use of

inputs in onion. The fanners arc never sure about the price that they would get at thc

time of han' cst. As sLichthey alway~ want to kcep the production cost allhe minimum.

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

tanners to increase the yield of onion with optirnwn use ofinput1>.
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Table 4.2 Survey on input use. yield and profitabilit)' at farmers' level

AmountINumber and Unit Tk. !ha
Items (for averagc land of 0.0794

h'j
Human labour 9.5 (@ 120 Tk/labor)

14357.68
Lmd re aralion Tk.550 6926.95
Seeds 106 kg (@27.5Tk.!kg) 36712.84
Fertilizers Urca 32.5k~ TkJ2.5/k') 5116.50
Inputs T,p 0.79Na Tk 70/k 696.47
Processing Tk. 373.9 (@Tk.0.625!kg) 4709.06
Total variable cost Tk. 5385.1 H 67823.42
Flower production Tk.650 R186.39
Onion Production 598.3 kg (@20.50Tk!kg) 154472.92
Gross rcturn Tk.12915.15 162659.31
Net return 7529.97 94835.89
Benefit-cost ratio(Farmer) - 2.39
Onion production 7.53 tlha

4.2.2 Water Management and Profitability of Garlic as Practiced b)' the Farmers

The water management practices and the profitability of grov.'ing Garlic by two fanners

were studied. The'tota1 area of one farmer (Garlic -I) was 0.0468 ha and the other one

(Garlic-2) was 0.0242 ha. In this study, root zone dcpth ofOarlic was taken as 30 em

(Sarker et a!., 2008). lbe hulk density of soil of Garlic-l and Oar1ic~2 were 1.31

grnicm3 and 1.34 gm/em.1, respeelively. The soil textures of Garlic- I and Garlic-2 fields

were sand)' loam and silty loam, having specific gravity 2.48 and 2.50, respectively.

The Garlic seeds were sown on 14thNovember 2008 and Garlic were harvested on 6th

March 2009, lhat is 113 da)'s after sowing.

4.2.2.1 Assessmcnt of Water Use

Water use by garlic was estimated on the basis of the depleted average moisture content

in the crop root zone. The contribution ofrainl"a11 to the soil mois!un: was considered in
•

this anal)'sis. It needs to be mentioned that the owner ofGarlie-2 applied one irrigation

in his field. The soil moisture depletion profiles of the two fields during thc crop

growth period at different depths of the root zone are sown in the Figures 4.7 and 4.8.
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The Fib'llre 4.7 shows that the average moisture of Garlic-l was 21% on the day of

sowing;(14tll November, 2008) at the 0-15 em soil profile and it gradually decreased at

15days interval. The moisture content increased (average 2.2%) a! 45thday because of

rainfall. At 113'~day (day of harve~ting), the moisture content reached at the lowest

point of 8:.4%in the same profile. The moisture of Garlic-I was 26.4% on the day of

sowing at the 15-30 em soil profile and it gnlduaHy fell over the 15 days interval.

However, !he average moisture content in this profile slightly rose at 45th day due to

rainfall. Again, the averdge moisture content reached at the lowest average value of

15.3% at the time of harvest.
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The Figure 4.8 shows mat the average moisture content of Garlic-2 was 26.5% at me

day of sowing (14\0 November, 2008) at the 0~15 em depth of 'soil profile and it

gradually de<::reasedover the 15 days interval. The moisture contents ofGarlie-2 rapidly

inereased (average 5.8%) at 45tll day be<::allSCof rainfall and irrigation (fanner applied

one irrigation one day before rain). On the 113,h day (day of harvesting), the average

moisll.lfe content reached thc lowest value of 10%. The average moislure content was

28.8% on the day of sowing al 15-30 em depth of soil profile. The average moisture

content rose sharply on the 45'" day due to rainfall and irrigation. From then on, me

average moisture contenl reduced and il reached at the lowest value of 19,6% at the

time of harvest. Comparison of two soil moisture profile of Garlics (Figures 4.7 and

4.8) shows mat me soil moisture was higher for Garlic-2mun Garlic-1 due to one extra

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

From the soil moisture depiction profiles and using Equation 3.1, the crop water used

by garlic was estimated. The total crop water usc of Garlic-1 and Uarlic-2 were 65.8

mm and 82.3 mm respectively. The potential crop water requirement of garlic VIlIS

calculated by CROPWAT with average weathcr data or FAI' 4 (Halcrow et aI" 1993)

and crop coefficient from MFO (Harza, 1984). The potential crop water requirement

was calculated as 276.2 mm. The crop water requirement of garlic as determined by

BARI (Sarkar et aI" 2008:)with 4 irrigations was 261 mm. The comparative crop water

requirements and the actl1lllcrop water use of garlic arc shown in the Figurc 4.9. It is

evident from the figure that the actual water usc by garlic as practiced by the fanners is

almost one fourth of the potential requirement and only about 21l% of the ,vater

requirement recommended by BARI. l! ,vaslcarnt from the discussion with the fanners

that there were many causes for not applying proper irrigation in the garlic field. The

farmers did not want to increase the production cost of garlic becausc of higher cost of

irrigation due to higher price of diesel. Moreover, the application of irrigation

encourages weed gl"OI'.'lhand increases the cost of weeding.

The farmers fertilized their field with only Urea. However, both selected fanners did

not apply any triple super phosphate (TSP), murate of potash (MP) or gypsum that are

used to increase the production of garlic bulbs. The price of all fertilizers other than

Urea was very high during the last season. It was revealed from the discussion with the

fanners that they have no proper knowledge on application of fertilizers and irrigation

and are not aware ofBARI re<:ommendedinput use for garlic.

4.2.2.3 Yield

The productions of garlic IJIlder fanners' practices are shown in Figure 4.10. The

production of Garlic-2 (0.99 t iha) was higher than that or Garlic-j (0.85 t / hal because

the owner of Garlie-2 applied one irrigation in his field. Thereforc the averagc

produdion or garlic was 0.92 tlha IJIlderfarmers' pmctice. In the BARl practice the

yield was 4.92 tiha (Sarkar et aI., 2008) with 4 irrigations. From the figure it can be

seen that as the farmers did not follow the BARI recommended irrigation and fertili~.er

as inputs, their yield was lowered by almost 4 tiha (almost 81% below the potential

yield).

35



300

250-E
E 200-••• 150••-•• 100•-0~ 50

0

~

~

~ ~ ~ ~
~~ ~~

", ~,
'C"J

BAR! practice Fbtential waler
reqlJirment

Farmers practice

Figure 4.9. Comparaliv~ total water use ofBARI practice, farmers' practice and

potential water requirement of garlic.

4.2.2.4 Profitability

'The benefit-cost ratio (BeR) of growing garlic as per farmers' pmctice is shown in

Table 4.3, It is evident from (he table that as the farmers had &1% lowered yield

compared to BARI practice (Figure 4.10) their HeR was almost 70% lower than that of

BARI. Non application of proper irrigation, fertilizer and low~r price of garlic in this

year are the main reasons for the lower BeR compared to BARI practice.
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4.2.2.5 Survey on Input Use, Yield aDdProfitability at Farmers' Level

A survey of garlic producing fanners (10 fanners) in the study area was conducted in

order to assess their yield, input uses, profitability, and awareness about improved

management. It was llb~L'fVed from the survey that the general farmers' average yield

was 1.1 tJha compared to 0.92 tJha for the selected fanners. The general fanners yield

was higher because they used TSP (almost 17 kglha) and selected farmers did not apply

any fertilizer except Urea (Table 4.3 & 4.4).

From the farmers' survey the average bendil-C(l~t ralio (BCR) was fQlIJld 0.74 (Table

4.4) and that for selected farmers that was 0.65. For both categories of fanners, garlic

production was a loss in this year. Ihe production of garlic of general farmers was

higher and also the BCR was almost 12% higher than thal of selected fanners. It was

observed from the data analysis of general and selected fanners that the main reason for

getling high BCR or net return of general farmers was due to higher yield of garlic

produced by general fanners (due to use of small amount ofISP in their fields).
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Table 4.3. Comparative benefit-cost nl1io of BARI practice and farmers' practice.

h= Garlic 1 (0 .0468 hal Garlic 2 (0.0242 ha.) Average
Thb.

Amount/Number ThIM AmountINumbcr Tkfha
and Unit and Unit

Human labour 4(@120n/ 10256.41 3 (@ 120 Tid labor) 14876.3
la!JO'r) 12566.36

""d Tk. 300 6410.26 TIc 150 6198.3
preparation 6304.28
Seeds 25 kg (@20 10683.76 15 kg,,;@20 12396.7

Tk./kg) -, Tk.!k. ' 11540.23
Urea 16~)(@12.5 4006.41 Ilkg (@12.5 6198.3

Tk~ Tk/k~) 5102.355
Processing Tk.20.5 438.03 Tk. 11 454.54 446.285

Irrigation - - Tk. 100 4132.23 2066.115
Total variable Tk.1487.99 31794.87 Tk.1071 44256.19
cost 38025.53
Garlic 40 kg (@26.25 22435.9 24 kg (@26.50 26280.9
Production TkI kI1:) TkI k ,) 24358.4
Gros.~ return Tk.l050 22435.9 Tk. 636 26280.9 24358.4
Net return -437.99 -9358.97 II.. -435 -17975.2 -13667.1
Yield 0.85 tlhll 0.99 tlha 0.92
Benefit-cost - 0.70 - 0.59
ratio Farmer\ ! 0.65
Benefit-cost
ratio(BARII 2JO

The awareness of the fanners regarding input use and irrigation (as recommended by

BARI) 'WlIS also R'lCertainoo during the surve}. It was evident from the survey that the

farmers are aware of the impacts of irrigation and input lL~eon yield. But they do not

know whcn and how much of irrigation and other inputs (fertilizer) to apply. They did

no! apply irrigation hecause it would incrcase the cost of production (e.g. the price of

diesel "vas high). Becausc of unawareness, they did noi apply balanced amount of

fertilizers (higher amount ofUcca and little or no TSP).

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

of inputs in garlic. The farmers are never sl.Ireabout thc price that they would get at the

time of harvest. As such they always want to koop the production cost at the minimum.



It was evident from the sl.Irvey that a pre-set price of garlic would encourage the

fal1l1ers to increase the yield of garlic with optimum lise of inputs.

Table 4.4 Survey on input use, yield and profitahility at fanners' level

AmOllllV'Number and Unit Tk./ha.
Items (tor awrage land of 0.07233

1m)
Human labour 637 (@ 120 Tkllabor)

10576.52
Land preparation Tk.553.75 7655.88
Seeds 44.5 kg (@20Tk.!kg) 12304.71
Fertilizers Urea 35.75 ~2.5 TkiK\!) 6178.28
Inputs T" 1.25~ 70 TkiKl!) 1209,73
Processing Tk. 54 (@Tk.0.50!kg) 746.5782
Total variable cost Tk.2780.6 38443.27
Garlic Production 80 kg (@26Tk1kg) 28757.0
GroSRreturn Tk.2080 28757.0
Net return Tk. -744 -10286.18
Benefit-cost ratio(Farmer) - 0.74
Yield 1.1 tlha

4,2.3 Water Manllgement and Profitability of Wheat as Practiced hy thc Farmers

'lb.e water management practices and the profitability of growing wheat by two farmers

were studied. The total area of one farmer (Wheat -I) was 0.0667 ha and the other one

(Wheat-2) was 0.0647 ha. In this study, root zone depth of wheat was taken as 50 cm

(Laghari el ai, 2008). The hulk density of soil of Wheat-I and Wheat-2 wcre 1.20

grnIcm3 and 1.22 gmlcmJ, respectively. The soil textures of Wheat"1 and Wheat-2

fields ",ere loam and sandy loam, having specific gravity 2.55 and 2.54, respectively.

The wheat seeds wcre sown on 14'" November 2008 and wheat was harvested on g'n

March 200Y that is 115 days after sowing.

4.2.3.1 Assessment of water use

Waler use by wheat was estimated on the basis of the depleted average moisture

content in the crop root zone. The contribution of rainfall to the soil moisture was

considered in this analysis. It needs to be mentioned that the both farmers did not apply
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any irrigation in their fields. The soil moisture depletion profiles of the two 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.\% on the day of

sowing (14~'November, 2008) at the 0-25 cm soil profile and it gradually deere=d at

15days interval. The moisture content increased (average 1.2%) at 45thday because of

rainfall. At 115'hday (day of harvesting), the moisture content 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 the 25-50 em soil profile and it gradually fell over the ]5 days interval.

However, the llverage moisture content in this profile slightly rose at 45th day due to

rainfall. Again, the average moisture content reached at the lowest average value of

16.0%at the time of harvest.
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Figure 4.11 Change of moisture content of Wheat-I at 15-day interval.
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The Figure 4.12 shows that the average mlli~lurecontent of Wheat-2 was 24.9% at the

day of sowing (14th November. 2008) at the 0-25 em depth of soil profilc and it

gradually decreased over the 15 days interval. The moisture eootenl, "f Wheat-2

increased (average 1.5%) at 45th day because of rainfall. On thc 11S,hday (day of

harvesting), the avenlge moisture content reached the lowest value of 9.3%. The

average moisllire content wa:. 30.6% on the day of sowing at 25-50 em depth of soil

profile. The lIveragemoisture eontont rose slightly on the 45thday due to rainfalL from

then on, the average moisture content reduced and it reached at the lowest value of

19.2% at the time harvest. Comparison of two soil moisture profile of wheat (Figures

4.11 and 4.12) shows that the contribution of rainfall to soil moisture was slightly

higher for Wheat-l than Wheat-2 (at 0.25 em). Both fields of ",heal were not same

location.
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4.2.3.2 Water and Crop Management

From the soil moisture depletion profiles and using F.quation 3.1, the crop water used

by wheat was estimated. The total crop water u.>cof Wheat-l and Wheat-2 "'ere 119.2

mm and 96.30 mm respectively. The potential crop water requirement of w\l"'<lt wa<>
calculated by CROPWAT with average wcather data of FAP 4 (Halerow ct aI., 1993)

and crop coefficient from MFO (Harat, 1984). The potential crop water requirement

was calculated as 258.4 mm. The crop water requirement of wheat as determined by

BARI (Sarkar el al., 2008:) with 3 irrigations was 291 mm. The comparative crop water

requirements and the actlUll crop water usc of wheat arc shovm 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 pokntial requirement and only about 37% of the water

requirement re~ommended by BAR!. Both the fanners did not apply any irrigation

water in their wheat fields. It was learnt from the discussion with the farmers that there

were many causes for not applying irrigation in the wheat field. The fanners did not

want to increase the production cost of wheat because of higher cost of irrigation due to

higher price of diesel. Finally, the neighhors of the selected fanners were not interested

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

block are not irrigating.

The farmers fertilized (heir field with only Urea. However, both farmers did not apply

any triple super phosphate (T5P), murate 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

not aware of BAR.! recommended input use in wheat.

4.23.3 Yield

The production of wheat under farmers' practices IS shov,ll in Figure 4.14. The

production of Wheat-2 (1.7 t/ hal was lower than that of production of Wheat-l (2.1 t/

hal may be because of seed variety (Wheat-l W'"<1SKanchon and Wheat-2 was Sonalika,

DAE, 1992). Therefore the aver<1geproduction of wheat wm, 1.9 (/ha under farmers'

practice. In the BARI practice the yield was 4.1 tlha (cv. Kanchon, Sarkar et al., 2008)

with 3 irrigations.
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Figure 4.13. Companllive total water usc ofHAR! pra~lice, fanners' practice and

potential water requirement of wheat.

From the figure it can be seen that as the fanners did not follow the BARI

recommended irrigation and fertilizer as inputs, their yield was lowered by almost 2

tIha (almost 53% below the potential yield).

4.2.3.4 Profitability

The benefit-cost ratio (SCR) of growing wheat as per farmen:; p"lctice is shown in

Table 4.5. It is evident from the table thai as the fanners had 53% lowered yield

compared to BARI (Figure 4,J4) their nCR was almost 60% lower l!run that of BARt

Non applications of proper irrigatioll, fertilizer and lower price of wheat in this year are

the main reasons for the lower BCR compared to BARl practice.
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Figure 4.14. Comparative yield oISARl practice and Farmers' practice.

4.2.3.5 SurveJo' on Input Use, Yield and Profitability at Farmers' Level

A survey of wheat producing farmers (15 furmers) in the study area was conducted in

order to assess their yield, input uses, profitability, and aWarenesS about improved

management. It was observed from the survey that the general fanners' average yield

was 1.8 tIha compared to 1.9 t!ha for the selccted [annen;. The general yield was

lowered than that of selected fanners because some farmers cultivated local wheat.

From the farmers' survey, the average benefit-cost ratio (HeR) was 1.21 Crable 4.6)

and that for selected farmers that was 1.33. The yield of wheat of general fanners was

lower and also the BCR was almost 9% lower than that of selected fanners. It was

observed from the data analysis of general and selected farrn~rs that the main reason for

getting less HeR or oet return of general fanners was that the yield of general fanners

WlIS slightly low~r.
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Table 4.5 Comparative henefit-cost ratio of BARI practice mld fanners' practice.

Items Wheat Ol( 0.066 hll) Wheat-02 (0.0647 ha.) Average

AmountINumber Th./ha AmountINumber Tk./ha.
and Unit and Unit

Human labour 4(@120Tk/ 7272.72 2 (@ 120 Tid 3709.42
labo~r) la~) 5491.0

Lmd Tk.345 5227.27 Tk. 280 4327.66
I orenaration 4777.50
Seeds 9kg(@35 4772.72 9kg (@35 4868.62

n.ikg) Tk_!k~) 4820.70
Fcrtilizer Urea 25 kg (@12.5 4734.84 20 k~,~@12.5
inputs TkIk;' Tkikg 4517.125 5102.40

Processing Tk. ~~~ @ Tic 2272.72 Tk. 130(@ Tk.
1.07/k 1.18/k,,) 2009.27 2140.9

Total variablc n.1487.99 24480.27 Tk. 1243.17 19214,)8
00", 21847.30
Whoo' 140kg(@15Tk1 31818.18 llOkg(@15.5 26352.39
Production ke) Tid k~) 29085.30
Gross retum Tk.2100 31818.18 Tk.1705 26352.39 29085.30
Net return 484.30 7337.91 Tk. 444.99 7138.01 7237.96
Yield 2.1 tlha 1.7 t/ha 1.9
Benefit-cost -
ratio(Fllrmcr) 1.30 1.37 1.33
Benefit-cost - - - -
ratio (BARI) 335

The awareness of the farmers regarding input use and irrigation (as recommended by

BARI) wa\ also ascertained during the survey. It was evident from the survey that the

farmers are a",-are of the impacts of irrigation and input use on yield. Flutthey do not

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

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

Because of unawareness, they did not apply a balanced amount of fertilizer (higher

amount of Urea and no TS?).

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

of inputs in wheat. The firrmers arc never sure about the price thallhey would get at the

time of harvest. It was evident from the survey that a pre-set price uf wheal would

encourage the farmers to increase the yield of wheat with optimum usc of inputs.
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Table 4.6 Survey on input use, yield and profitability at farmers' level

ArnountINumber and Unit Tk./ha.
Items ( for average land of 0.0818

h,)
Human labour 4.30 (@ 120 'Ill labor)

6308.068
Land preparation Tk.488 5965.77
Seeds lO.6 kg (@35 Tk./kg) 4535.452
Fertilizers Ure, 2l.8 ~ 12.5 TklKI1) 3331.296
Inputs Tsp 1.30 kl!:((a170TkfKl1) 1112.469
Processing Tk. 150 (@Tk.0.98/kg) 1833.741
Total variable cost Tk.1888.5 23086.8
\Vheat Production 152.5 kg (@ 15 Tki kg) 27964.55
Gross return Tk.2287.5 27964.55
Net return Tk. 399 4877.751
Bcnefit-cost ratio(Farmer) 1.21 1.21
Yield I 1.8 tlha

4.3 Discussiou on farmers' Crop Management Practices

From the results on water and fertilizer management practices presented in the

preceding sections, it is evident that the farmers in thc study area do not follow the

BARl recommended level of irrigation and fertiliLer (Table 4.7). The farmcrs are awm:e

of the impacts of irrigation and input u~e on yield but they do not know when and how

much of irrigation and fertilizer to apply. Because of nnawarcness, they also do not

apply a balanced amount offertiJizer (almost four times the amount of Urea and little or

no TSP and other fertilizer as shown in Tahle 4.7). As a result, the farmer:; do not

obtain 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 inputs in crops. The price the fanners got in the immediate

past year strongly influences their expected current price. A higher price in the

immediate past year encourages the use of more inputs with the expectation of a higher

yield and higher profit.
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From the discussion with the farmers it was apparent that in case of onion, the price

was very low (Tk. 6/kg) last year and hence this year the farmers were not interestoo to

invcst on inputs like irrigation and fertilizer. Hut thc priec of onion was high (almost Tk

20"24 !kg) this year and onion production turned out to be very profitable even though

the yield was below the average (average yield of 8.42 tlha and this year yield of 7.53

tlha). in case of both garlic and wheal, the prices were high in the preceding year. The

farmers were willing to invest on inputs this year but the high price of both diesel and

fcrtilizer (except Urea) was a deterrent lor their optimal use. The price of garlic was

slightly higher this ycar compared to last year (past year was Tk. 22-24 Ikg and this

year Tk. 26 !kg) but as the yields were low (average yield of 3.6 Vha and this year yield

almost I tlha), garlic production twned out to be a loss. On the other hand, wheat price

is low this year compared to last year (last ycar's price was n. 25 !kg and this year's

price is Tk. 15 !kg). As such, wheat prodl.lction is marginally profitable (because the

yield did not significantly fall, as the avenlge yield is 1.9 tlha and this year's yield is 1.8

Villi).

Thc fanners were asked about why instead of growing Rabi erops like garlic and wheat

(which are not very profitable) they do aot grow 80ro rice. It was evident that Bom

production requires huge arnOW'ltof cash money (Tables 4.4, 4.6 & 4.8) becall~e of high

inputs requircmcnt~ (both for irrigation and fertilizer) and is also not very profitable. As

their lands are suitable for Rabi crops and these crops require less inputs and cash

money (compared to Boro rice) they prefer to grow Rabi crops. Moreover, immediately

after the harvest ofRabi crops they can grow Aus rice (which is a minfcd crop) to make

up for their cereal requirements and Aus rice requires much leS<i inpuls compared to

Boro rice.
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Table 4.7 Comparison betwccn farmcr's inputs and BARl recommended inputs.

Name of crops Inputs Name HARI Farmers' practice

recommendation KgIh'

Kg/ ba

Onion Ucw 90 463.9

(Biswas et aI., 2003) TSP 75 41.9

MP 120 -
Gypsum 18 -
Irrigation 6 al 10 days interval -
Production 9 t/ha 7 .5 t/ba

Garlic Urea 150 444.48

(Sarkar et aI., 2008) TSP 120 17

MP 75 -
Gypsum 30 -
Irrigation aIlS days interval -
Production 4.92 1Ih" l.l 1I1la

Wheat U= 100 318.13

(Sarkar el aI., 2008) TSP 60 15
MP 40 -
Gypswn 20 -

Irrigation -3 (21, 45 & 65 DAS)

Production 4,1 tlha 1.8 tlha

DAS: days arler seedling
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Table 4.8 Yield and Profitability ofHYV Riee in Rabi Season (2008-2009).

Items i\mounV~UJilber TkIha
(for average land
0.17023 ~)

Lmd rc arntion ( Tk 1083.3 6363.9
Irri alion Tk 3333.3 19581.3
Seeds (Tk) 966.66 5678.5
Labor(Tk 1450 8517.8
Fertilizer Tk 2200 12923.6
Proecssin (Tk) 442.8 2601.3
Total variable cost Tk 9476.2 ~~666.8
Rice Production (Tk) 11716.6 68828.4
Straw yield Tk) 500 2937.20
Gross return (Tk) 12216.6 71765.6
Net return 2753.8 16177.13
Bcncfit-cosl ratio 1.32 -
Yield VIm 5.9
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Chapter Five

Conclusions and Recommendations

5.1 Conclusions

The conclusions drawn from this study arc summari:ted below.

I) Four factors, namely, time of harvest of Aman crops, soil moisture slalm, at the time

of harvest, access to capital and irrigation determine the farmers' decision regarding

selection of non-rice crops. Some fanners do nol cultivate Aman rice because they want

to start early in the Rabi season and b'l"OWonion/garlic or HYV wheat. Basically, they

arc o\\'tlers of high land and they believe that early Rabi crops arc more profitable than

Aman rice.

2) lfthe preceding Arnan crop is harvested within November then the fanners with no

access to capital and irrigation grow a mixed crop of mustard and lentil. On the other

hand, farmers who have aceess to capital and irrigation grow a mixed crop of onion or

garlic. If the Arnan crop is harvested after November, then the fanners grow coriander

seed, sesame or local wheat. But if they have access to capital and irrigation, then they

grow]-]YV rice.

3) The aclual water usc by onion as practiced by Ihe famlers was only aboul 56 mm

which was almost one third of the potential requirement and only about 20% of the

water requirement recommended by BARI. Farmers had 26% lower yield of onion

compared to BARl but because of higher price, their BCR was ulmos"!21% higher than

that of BAR I.

4) The actual water lJSe by garlic as practiced by the famlers was 74 mm which was

almost one lourth of the potential requirement and only about 28% of the water

requirement recommended by BARl. 1he farmers had 81% lower yield of garlic

compared to that orBAR! and their BCR was almost 70% lower than that or BAR!.

5) The actual water use by wheat a~ pntcticed by the fanners was about 108 mm which

was about two-fifths of the potential requirement and only about 37% of the water
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requirement recolIllllended b)" EARL fhe fanners had 53% lower yield of wheat

compared to thaI of BARI and their BCR was almost 60% lower than lhat of BAR!.

6) The farmers were onaware of BARI recommended practices on irrigation and inputs

lise and a" such mt:d little or no irrigation and unbalanced aInOlUltsof fertilizer.

7) The price of non-rice crops in the Immediate past year strongly influenced the

fanners' decision regarding the usc of Inpo1s. A lo"'er price discouraged the usc of

more inputs and vice versa

5.2 R«,ommendatiol>~

Based on Ihe :rmdings of the sludy, the following recommendations can be made.

• "Ihe DAE should take the necessary sleps to make the farmers aware of the

proper number, timing and amount ofinigalion application and fertilizer usc for

non-nee crops.

• A pre-set price 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 conducted in six fanners' fields and forty sample fanners in four

villages of an Upazila. In order 10 validale the findings of this study, further

studies arc needed with larger sample in more non-rice growing Upazilus.
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