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ABSTRACT

Rice-prawn gher (RPG) farming system is an indigenagricultural technology solely developed
by farmers since mid 1980s. The present study trastimate the land productivity of modern vaesti
(MV) paddy production under RPG and (year-round emndrarieties) YRMV paddy farming systems
in the southwest Bangladesh. The RPG farming sykesrsignificant impacts on inputs used in MV
boro paddy production. The findings of the study intkdtkat more chemical fertilizers were used in per
ha MV boro paddy production under YRMV paddy farming in comgean with RPG farming. Similarly,
per ha cost of irrigation, pesticides and land grapon were also higher in Mbbro paddy production
under YRMV paddy farming system compared to RP@iifiag system. The inputs usage for Ndgro
paddy production under two farming systems showatistically significant difference with each
others. Although fewer inputs were being used in biMo paddy production under RPG farming
system, yield was higher (statistically significatitan YRP MV paddy farming system. Therefore, it
could be concluded that land productivity of MV dgdoroduction under RPG farming system was
significantly higher than YRMV paddy farming systeiithe TFP of MVboro paddy production was
higher in RPG farming system compared to YRMV pafidymning system. Moreover, the TFP varied
widely within the farms between the two farmingteyss.
Keywords: Rice-prawn gher farming, year-round MV paddy fargitand productivity

1. INTRODUCTION

Rice-prawn gher (RGP) farming is an indigenous ietdgy which is a combined form of
aquaculture and agriculture. The ténne-prawn gher” refers to a modification of paddy field that has
been used for prawn and MV paddy cultivation. Thd freld (locally known aschatal) of gher is
surrounded by high wide dikes and canals thattieperiphery of the dikes. The whole land of gher
filled up with rain-water from June to December @aasemble to a pond and during this time, farmers
cultivate prawn acrobrachium rosenbergiiand fishes. The entire land becomes dry natufaiin
January to April except canals. The canals retafiiiceent water for MVboro paddy during this time.

Prior to the RPG farming, the southwest region erpeed a period of severe environmental
change during 1960s and 1980s because of the gotstr of embankments and polders that caused
permanent waterlog and increased saline intrusrah tae farmers were not able to produce any
agricultural crops (Kendrick, 1994). After the wdiuction of RPG farming system, the cropping
patterns have changed. Now the farmers are progipcawn and MV paddy in the RPG farming system
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throughout the year. Under the RPG farming systarmers apply various combinations of feeds (for
examples- meat of mud snail, fishmeal, oilcakeskén maize and rice, husk of wheat and rice, pulses
etc) to gher plots during the prawn production. Sehearious feeds change the availability of soil
nutrients. The main reason is that the prawn angl figshes do not eat the entire feed supplied bad t
leftover feed makes the paddy field fertile andphddy crop takes necessary nutrients from thiefert
field. In addition to this, some aquatic habitats grown during the prawn production and these taqua
habitats are used as composed manure to paddygimdunder RPG farming system. As a result,
comparatively lower inputs used per unit Mdro paddy production under RPG farming system
compared to other parts of Bangladesh.

There are a few studies that focus on the impdd®&P& farming on labor demand (Barmon et al.
2004) and household income (Barmon et al. 200424120 and the impact of shrimp gher farming on
the environment (Asaduzamman et al. 1998; Nijerai K896; and Bhattacharya et al. 1999) and
ecology (Datta, 2001) in the coastal region in Badgsh. However, land and total factor productivity
(TFP) of MV paddy production between RPG and YRM&tgy farming have not been analyzed
explicitly. Therefore, the present study analyzesllproductivity of MV paddy production under RPG
and YRMV paddy farming system. Moreover, the présardy estimates TFP of MV paddy production
between two farming systems.

2. METHODOLOGY OF THE STUDY

2.1 Farm Survey and Data Collection

To assess the impacts of the technologically acde@&REG farming system on land productivity of MV
paddy, two contrasting villages- RPG farming systenBilpabla in Khulna and YRMV paddy farming
for Chanchra village in Jessore district were sel&dBilpabla village was selected purposely; beeau
the people have vast experience of RPG farmingsydike other parts of Khulna district and they
directly or indirectly depend on their daily livietiod on various gher-farming activities. On thedyan
Chanchra village located in Jessore district was purposely selected because the farmers cultivate
MV paddy throughout the year. Moreover, the Jessoreeighboring of Khulna district. Ninety (90)
RPG farmers and 100 YRMV paddy farmers were rangasllected. The farm survey was carried out
during November 2006 based on the agriculturalmragpyear 2005.

2.2 Variable Measurement

Farmland is the main input for any agriculturalgproduction. The farmland input was measured
in terms of hectare. As usual, about 60% land @&f gher farming is used for MV paddy production
under RPG farming system. Human labor includes Inodite and female labor used in MV paddy
production in a crop calendar year. Two types ohém labor used in MV paddy production- hired and
family labor. The labor input was calculated imtsrof work hours of male and female labor employed
for different farm operations. In this study, lalas measured in terms of adult man-days of eigintsh
The measurements of hired and family labor arelows: (1) Hired labor: The existing wage rate of
hired labor both for male and female was considéegae 4). (2) Family labor: Both the family suppl
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male and female labor engaged in various activiafgsaddy production. However, the family labors
were not engage in full time like hired labors alidition, sometimes, the efficiency of family laisor
work is not uniform like hired labor, even thouglome family members’ work efficiency is same to
hired labor. The difference in the efficiency dbda has been taken into account by converting famil
labor into hired adult man-days. The other mainutasuch as chemical fertilizer, irrigation, peses
and seedling cost were considered in the existiagket price in 2005-06 both for RPG and YRMV
paddy farming. The main output of MV paddy farmivgs paddy grain was considered in term of
volume (kg) both for RPG and YRMV paddy farming.

2.3 Analytical M ethod
Total Factor Productivity (TFP) is the ratio of aggate output to the aggregate input. The TFP ean b
measured using the following formula

TFP = Al

Xi
Where, i indicatdoro, boro andamanpaddy under RPG and YRMV paddy farming, respelstive
Y indicates the aggregated output index per famnterms of value and X indicates the

aggregated input index per farm in terms of valllee ideal Fisher quantity indexes were used to
aggregate inputs and output. The arithmetic me&o@fpaddy production under RPG farming system

was considered as baseline to calculate TFP of Btidy production between two farming system.

2.4 Regression Analysis of Total Factor Productivity (TFP)
2.4.1 MV boro Paddy Production under RPG System

To estimate the effects of various quantitative qualitative factors on the TFP of MV paddy under
RPG and YRMV paddy farming, a multiple regressiondei was used on the combined data. The
empirical model of the effect of a set of explamateariables on the TFP is specified using the
following linear relationship:

TER = o + B1Xyi +B2Xoi+PaX 5+ BaX i+ PsX 5+ BeX6i+0D; + pj

Here, TFP is the total factor productivity index M boro paddy production under RPG farming
system. The farmer and farm specific variables sisctie scale of farm size (Xa), age of the farmer
(X3: year), education of head of the farm household y&ar), family size (% number), weeding (X
number of weeding during the production periodugh (X: number), and dummy variable; D
(dummy, 1 if the farmer change position of candlsradew years, O otherwise) used as explanatory
variables. Farm size (Xis an indicator of wealth of farmers that postivaffect the crop yield as well
as TFP (Polseon and Spencer, 1991; Ransom e@Cd).ZI'herefore, it is hypothesized that the sign o
this variable in the empirical model is positive fékmer’s age (%) can be either generate or erode
confidence in crop production. In other words, witbre experience, a farmer can become more or less
risk-averse when taking decision regarding inpw ims crop production. Some studies found that
younger farmers are more informative about farmdpotion and they easily bear production risk
(Kedebe et. al. 1990; Polseon and Spencer, 198#&)cdntradictory results were also found (Adestna e
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al., 1995; Ransom et. al. 2003). Thus, the expesitgdon farmer’s age may be positive or negative i
the empirical model. Education increase farmer'ditpband knowledge to crop production. An
educated farmer is more informative and bearyp#ig of production risk. Therefore, the expectgd si
on education (¥ in the empirical model is positive. Large fanmsige (X;) or households able provide
the necessary labor for timely land preparatioredirgg, and harvesting. Moreover, the family labors
easily involve in spraying insecticide, topdressaidertilizer and irrigation activities that affiescthe
paddy production yield. Thus it is hypothesizedt tfeamily size (X) has positive affect on TFP.
Weeding (%) is also important for high paddy yield. In RP@éng system, some farmers do not weed
the paddy field at all or sometimes weed 1-2 tich@sng the whole M\boro paddy production cycle.

To see the impact of number of weeding)(®n yield as well as TFP, weedingsfXs included in the
empirical model and the expected sign on weediny i€Xpositive. Plough (¥ is an important factor
that affects the M\boro paddy yield widely in RPG farming system. In RR#nfing system, some
farming does not plough the mid field of gher dgriransplanting. If the farmer ploughs the mid padd
field of gher before transplanting, then all algael weeds go down under soils that compose alitand
use as fertilizer. Therefore, the number of plo@yk) is included in the empirical model and the
expected sign is positive. A dummy variable)(¥ included in the empirical model to evaluate th
change in the position of canals on paddy yield@sas TFP. As mentioned earlier, under the playsic
construction of RPG farming, the mid paddy fields surrounded by canals. Recently some farmers are
changing the position of canal for soil fertilitgrfgood prawn production as well as paddy produactio
As usual, prawn like hard soils in water rathentbky soils because clay soils create many unhygie
materials as well as gases. The farmers believetlibae unhygienic materials and gases hinder the
growth of prawn or sometimes create diseases &wmprEven though the farmers clean and wash the
canals ever year as routinely, the old canals etrsuitable for good prawn production. Depend as th
believe some farmers are changing canals aftersye&rprawn production cycle. Therefore it
hypothesized that the change in the position odlsamas significant positive effect on TFP of Moo
paddy production in RPG farming systeginandd are regression coefficients in the empirical model

2.4.2 MV Paddy Production under YRMV Paddy Far ming System

Like the empirical model of TFP in RPG farming, theltiple regression equations were used in
order to find out the factors that affect the TR boro andamanpaddy production under YRMV
paddy farming system. The empirical model of TFRsidollows:

TFR = o + B1X 1 +B2X2+BaX 3+ BaXait i

Here TFP indicates total factor productivity ind&ke empirical model includes farm size;(Ka), age
of the farmer (X year), education of the head of the farm houskl¥}: year), and family size or
household size (X number) as explanatory variables. The explanat@hdefinition of the variables in
this model are similar to the explanatory varialmethie empirical model for the TFP of Mdoro paddy
production under RPG farming system. As the samedaproduce M\boro andamanpaddy once a
year, the same factors are considered for the AdtB andamanpaddy production in RMV paddy
farming systemp; ands are regression coefficients in the empirical model
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2. CROPPING PATTERNS OF THE STUDY VILLAGE

The cropping pattern of the study villages is pnése in figure 1. Before the advent of RPG farming
in Bilpabla village, the farmers cultivated onlycé aus and broadcastingus and aman paddy in
swampland and transplantiaghan(T. amar) paddy in the upper lands. The familiar broadoasius
andamanpaddy has almost disappeared mainly because ofynslitation of inland rivers and canals,
embankments of rivers, and environmental changes.life cycle of broadcastingmanwas longer
than the broadcastirgus paddy though the sowing time was same for the bgibs of paddy. The
sowing time ofausandamanpaddy is in April/May and harvesting time is ingust for broadcasting
ausand December for broadcastimman The farmer sowedusandamanseeds together in April/May
because after June/July the whole area was gowat#rdue to heavy rain and at that times it wads no
possible to transplaman(T. Amar). This production system of localsandamanpaddy together
was locally known asDomuti”.

Figure 1. Cropping patterns of the study village

Bilpabla village : RPG farming Chanchra villagéRMV paddy farming
Before RPG farming: Before green revolution:
Broadcastin@uspaddy: April-August; Broadcastin@uspaddy: April-August;
Broadcastinggmanpaddy: April-December | Transplantingamanpaddy: August-December
After RPG farming: After green revolution:

Prawn production: May-December MV boro paddy production: January-April
MV paddy production: January-April MV amanpaddy production: July-November

Vegetable production: January-December

Under RPG farming, production period of prawn aridh fstarts from May/June to
December/January, MVoro paddy from January to April and vegetable throughthe year. The
farmers have also planted fruit trees (coconut,goaguava, jackfruit, banana, papaya etc.) onittesd
The cropping system of Chanchra village is alssgmeed in figure 1. Farmers in Chanchra village
usually practice YRMV paddy farming because thenfaare located in relatively high altitude levels
that are not possible to convert into RPG farmiygiem. MVboro paddy is produced during January to
April followed by local variety Tamanpaddy during July to December.

5. RESULTSAND DISCUSSIONS
5.1 Input usage for MV Paddy Production under two Far ming Systems

Chemical fertilizers, irrigation, land preparatiequipments and seeds are the main inputs of MV
paddy production. The main inputs used in MV pagdyduction under RPG and YRMV paddy
farming in southwest Bangladesh are discusseddrséttion.

Farmers use various types of chemical fertilizersrthance the soil fertility for maximum rice yield
Chemical fertilizers such as urea, triple supersphate (TSP), muriate of potash (MP), gypsum, and
zinc sulfate are commonly used in YRMV paddy prditurcin Bangladesh. Similarly, the RPG farmers
mainly apply urea, TSP, MP, and gypsum for kidfo paddy production. Usually the farmers do not use



any chemical fertilizers except homestead manucecan dung for locahus and T.aman paddy
production. However, the farmers apply chemicalilieers for MV aman paddy production.
Application of chemical fertilizers for per hectapaddy production under two farming system is
presented in table 1. The table shows, on an aweragre chemical fertilizer used in per ha YRP
production in Chanchra village compared to M&fo paddy production under RPG farming system in
Bilpabla village. All the values of the t-statistiare statistically significant at 1% level. Evéough
very small of chemical fertilizers are needed fov imanpaddy production, the amount of fertilizers
used in per hamanpaddy production were also higher than Mdto paddy production under RPG
farming system and these were also statisticadiyicant except TSP.

Table 1. Per hectare inputs use (kg) and inpusdd®) in MV paddy production under two farming &yas

Farming systems Ratio and t-statistic

Typgs of RPG farming YRMV paddy farming Ratio Cstatistic Ratio L statistic

fertilizers Boro Paddy (A) Boro paddy (B) Amanpaddy (C)  (B/A) (CIA)

Urea (kg) 82.5 300.9 112.8 3.7 -19.86* 1.4 -4.19*
TSP (kg) 58.6 153.2 59.0 2.6 -12.45* 1.0 -0.08
MP (kg) 4.4 78.4 19.9 18.0 -22.25* 4.6 -7.97*

Gypsum (kg) 2.4 20.8 7.0 8.7 -3.27* 2.9 -1.96**
Fertilizers (Tk) 1,587 5,795 2,050 3.65 -19.89* 1.29 -3.55
Irrigation (Tk) 1,724 5,439 207 3.15 -12.35*% 0.12 17.79*
Pesticides (Tk) 1,615 2,040 1,575 1.26 -1.91 % 0.98 0.18

Land preparation

1,204 2,204 2,069 1.83 -19.08* 1.72 -15.65*
cost (Tk)

Source: Field survey, 2006.
Notes: (1) Sample sizes were RPG and YRMV paddyifag for 90 and 100, respectively.
(2) TSP and MP indicate Triple supeogthate and Muriate of potash, respectively.
(3) * and ** indicate statistically sigicant at 1% and 5% level, respectively.
5.2 Input Cost of MV Paddy Production between two Far ming Systems
As comparatively higher inputs used in per ha Mdgaproduction in YRMV paddy farming
system than RPG farming system, on an averagdigpieput costs were also higher for YRMV paddy
farming system. Average costs of chemical fertiBzerrigation and pesticides for per ha Midro
paddy production under RPG farming system in Bilpabllage and YRMV paddy production in
Chanchra village, their ratios and t-statistics @s® presented in table 1. The table shows thanon
average, per ha chemical fertilizers, irrigatiod aasticides costs were higher in YRMV paddy fagnin
in Chanchra village compared to Moro paddy production under RPG farming system in Rilpa
village. Per ha cost of chemical fertilizers for Ndgro paddy production under YRMV paddy farming
system was more than three times higher thanbdié paddy production under RPG farming system.
Similarly, per ha irrigation and pesticides coseravhigher for M\Vboro paddy production in YRMV
paddy farming than RPG farming. The tablaldo shows that within the YRMV paddy productioer p
ha costs of chemical fertilizers, irrigation andsti@des were higher M\boro paddy production
compared to its counterparts MAmanpaddy production. The main reason is that the atvanis
rainfed crop in Bangladesh and all the paddy fgglds under water during the growth period of tlopcr
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The value of t-statistics indicated that all theuhcosts were significantly different (1% level of
significance) with each others between the two fiagnsystems.

5.3 Labor Input used in MV Paddy Production under two Farming Systems

As mentioned earlier that RPG and YRMV paddy fagname completely different in terms of
management and production process. Therefore, petabor use is also different in two types of
agricultural system. Barmon et al, [3] conductedsearch on labor demand between RPG and YRMV
boro and localamanpaddy farming in the neighboring two study villagén this section, only the
comparison of labor uses in per ha Midro paddy production was made. Per ha labor use and
t-statistics are shown in table 2. The table shihas more hired male and female labors (statidyical
significant at 1% level) were used in per ha Myto andamanpaddy under YRMV paddy farming
system compare to Mkoro paddy production under RPG farming system. Howeawere family male
labors were used in MVoro paddy production compared to YRMV paddy farmingat{stically
significant at 1% level).

Table 2. Per hectare labor used in MV paddy pradocetnder two farming systems

) RPG farming YRMYV paddy farming t-statistic

Farming systems
MV boro paddy MVboro paddy MVaman paddy T, T,

Hired labor :
Male (man-day) 45 106 80 -24.36*  -14.43*
Female (man-day) 9 18 16 -5.47* -4.18*
Family labor :
Male (man-day) 39 12 13 7.75* 7.38*
Female (man-day) 16 5 5 5.90* 6.41*

Source: Field survey, 2006.

Notes: (1) One man-day is equal to 8 hours per day
(2) T indicates the t-statistic fdroro paddy production between two farming systems.
(3) T indicates the t-statistic fimoro andaman paddy production between two farming s

(4) * indicates statistically signifitaat 1% level.

5.4 Land Productivity of two Farming Systems

Land productivity mainly depends on irrigation fagj application of chemical fertilizers,
varieties of seed and production environments. WM&npaddy is produced under different farming
systems, then production environment plays a saaif role on land productivity. The farmers
produced same variety of Mkoro paddy under RPG and YRMV paddy farming systenthpagh
production environment as well as farming systeras different.



Table 3. Per hectare grain yield of MV paddy urtder farming systems

Farming systems

Particulars Ratio  t-statistic
RPG farming YRMYV paddy farming

Boro paddy grain yield (kg) 5,237 4,791 1.09 9.37*

Aman paddy grain yield (kg) Na 4,029 Na Na

Source: Field survey, 2006.
Note: (1) * indicate statistically significant adllevel.

As per ha yield is the main indicator of land proiility, per ha yield paddy grain was used as land
productivity. Per ha yield of Moro andamanpaddy under two farming systems are presentebia t
3 and shows that per ha yield of Mddro paddy grain was higher (statistically significantL% level)
under RPG farming than YRMV paddy farming systesr. ifa yield of MVboro paddy grain was also
higher (statistically significant at 1% level) thirat of MVamanpaddy grain within the same YRMV
paddy farming. In other words, land productivitysaagher in MVboro paddy production under RPG
farming in comparison with Mboro andamanpaddy production under YRMV paddy farming.

6. INPUTSAND OUTPUTSINDEX FOR TFP MEASUREMENT

Calculating TFP requires inputs included in theuiripdex are cultivated land, irrigation, pesticgde
human labor, land preparation, seedling and chérfectlizer. Paddy grain was the main output of
paddy production. The quantities and prices of imund outputs used in MV paddy production under
RPG and YRMYV paddy farming system are presenteahie 4.

6.1 Analysisof TFP for Paddy Production

The analysis of TFP for M\boro and aman paddy production under RPG and YRMV paddy
farming system in presented in table 5. The figumgable show that on an average, the mean TFP for
MV boro paddy was 0.88 widely varies from 0.33 to 1.71 @@ ranges from 0.19 to 1.22, respectively,
for RPG and YRMV paddy farming system. The mean TRV amanpaddy was 0.78 that lies from
0.32 to 1.23 under YRMV paddy farming. On an averdlge TFP for M\boro paddy production under
RPG farming system is higher than YRMV paddy fagnifihe values of coefficient of variation (CV)
indicated that the TFP of MV paddy production widehried within the farms between RPG and
YRMYV paddy farming systems. The main reasons weaegrawn is the main output for RPG system
and produce for export to earn foreign currencyd &V boro paddy produce for own family
consumption throughout the year. Moreover, Btfo paddy is not profitable enterprise like prawn. As
a result, farmers in RPG farming system, do notagaegseriously in paddy production like prawn
production. Similar experiences were also found/RMV paddy farming village. As paddy is not
profitable enterprises, the farmers in YRMV paddsniing village engage in other farm activities like
fish culture throughout the year and produce paaliy for family home consumption. Some rich
farmers in terms of large farm size maintain thédysenterprise with hired labors. As a result, The

was positively related with farm size.



Table 4. Description, measurement and summarnysttatiof the variables (per farm basis)
Boro (gher faming) Boro (Year-round)

Aman (Year-round)

Variables Measurement
Mean SD Mean SD Mean SD
Farmers' age year 41.2 14.1 46.0 9.4 46.0 9.4
Farmers' education year 6.3 3.7 4.8 4.7 4.8 4.7
Family size No. 4.4 1.2 4.3 1.0 4.3 1.0
Workable male No. 1.4 0.7 1.2 0.4 1.2 0.4
Workable female No. 1.0 0.2 1.0 0.1 1.0 0.1
Farmland area ha 0.51 0.43 0.63 0.53 0.63 0.53
Seedling cost taka 847.6 753.5 897.2 763.7 685.9 630.7
Land preparation cost taka 677.6 863.3 1392.0 1205.0 1.032 1179.0
Irrigation cost taka 1051.0 1233.0 3344.0 3221.0 116.0 .94
Pesticides cost taka 818.0 1379.0 1375.0 1295.0 1033.7 .2946
Chemical fertilizers:
Urea kg 40.4 41.8 188.6 162.3 69.0 61.6
Price (Urea) taka/kg 7.0 0.0 7.0 0.0 7.0 0.0
TSP kg 31.4 43.1 94.5 78.9 34.7 28.7
Price (TSP) taka/kg 16.0 0.0 16.0 0.0 16.0 0.0
MP kg 4.3 15.9 48.0 39.9 11.6 10.4
Price (MP) taka/kg 2.0 51 15.0 0.0 15.0 0.0
Gypsum kg 1.5 6.9 10.5 33.3 2.4 6.4
Price (gypsum) taka/kg 0.3 0.9 0.5 1.1 0.4 1.0
Hired labor:
Male labor man-days 24.9 28.5 66.1 55.3 51.6 43.6
Wage rate taka/day 120.0 0.0 90.0 0.0 90.0 0.0
Female labor man-days 5.4 7.5 10.0 8.6 9.3 8.5
Wage rate taka/day 90.0 0.0 60.0 0.0 70.0 0.0
Family labor:
Male labor man-days 12.3 4.9 5.1 2.1 5.8 2.3
Wage rate taka/day 92.7 8.2 73.6 6.6 77.3 5.6
Female labor man-days 4.9 3.2 1.9 1.1 1.7 0.8
Wage rate taka/day 65.7 7.1 48.3 6.3 49.2 7.2
Output:
Paddy grain kg 2,685 2,383 3,051 2,599 2,534 2,080
Price kg/taka 10.5 0.9 12.1 0.4 11.0 0.6
Note: (1) 1 US$ is equal to 69.78 taka (May, 2007)
Table 5. Descriptive statistics of total fator puotvity (TFP)
Paddy Production Mean TFP SD Min Max Ccv
Boro (RPG farming) 0.880 0.334 0.315 1.711 0.380
Boro (YRMV paddy farming ) 0.730 0.185 0.344 1.215 0.254
Aman (YRMV paddy farming ) 0.776 0.222 0.320 1.233 0.286

Note: SD and CV indicate standard deviation and doiefit of variation, respectively.

6.2 Affecting Factor s of Total Factor Productivity (TFP)

The coefficients of factors that affect the TFRM) boro paddy production under RPG farming
system, MVboro andamanpaddy production in YRMV paddy farming are presenin table 6. The
coefficients of farm area, ploughing and dummy afle for change in canal are positive and
statistically significant at 1% level. This indieatthat farmland, ploughing and change in canas wer
main factor that affects significantly the TFP k&Y boro paddy production under RPG farming system.
However, the coefficients of other factors were stttistically significant but positive sign which
indicates that farmers’ age, education, family sawel number of weeding have not significant
contribution of TFP.

The coefficient of ploughing (0.080) is positivedastatistically significant at 1% level which
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indicates that the ploughing has significant impacT FP for MVboro paddy production under RPG
farming system. As usual the paddy fields of YRMa&ddy farming are ploughed 2-3 times before
transplanting using power-tiller or bullock or traic But paddy fields of RPG farming system are not
ploughed frequently before paddy transplanting. iffaén reasons are that after prawn harvesting the
paddy fields (mid field of gher farming) is not depough for ploughing or sometimes the paddy field
retain small amount of water which is also suitableplantation. Moreover, soils of the mid fields
become clay for transplanting because during priaavaesting these soils are well mixed. Recently, a
large number of paddy fields are cultivated befoamsplanting. Because, some aquatic habitats and
various varieties of algae are grown on the botbérgher farms during prawn production and these
aquatic habitats and algae are go under clay byhéingesting mechanism of prawn. These aquatic
habitats and algae are rotten smoothly due to piogdoefore transplanting and make the land fertile
for MV paddy production. Therefore, if the farmeiteugh the paddy field before transplanting the TFP
for MV boro paddy will increase significantly in RPG farmingstem.

Table 6. Estimates of regression of total factadpictivity (TFP)

Variables Boro paddy (RPG) Boro paddy (YRMV) Aman paddy (YRMV)
Constant 0.31 0.50 0.45
(2.77)* (6.64)* (5.17)*
Farm area (ha) 0.57445 0.264 0.314
(11.82)* (10.61)* (10.94)*
Age (year) 0.0018 0.0007 0.0005
(1.28) (0.48) (0.32)
Education (year) 0.001572 -0.0042 -0.0017
(0.29) (-1.52) (-0.53)
Family size (no.) 0.00536 0.012 0.026
(0.34) (0.85) (1.59)
Weeding (no.) 0.03645 - -
(1.40)
Ploughing (no.) 0.08073
(1.82)*
Change canal 0.12466
(2.90)* - -
R? 0.77 0.57 0.60

Notes: (1) The figures in parentheses indicatduea
(2) * indicate significant at 1% level.

The coefficient of dummy variable (0.125) is pasdtand statistically significant at 1% percent leve
indicating that if the RPG farmer changes in theats after few years, the TFP for Mdoro paddy
production will significantly increase. The maimsen is that the changes in canals make the soils
upside-down smoothly. In other words, the topsyytwf soils owing to canals change has significant
impacts on land productivity that influence the Mbto paddy production under RPG farming system.
At the early stage, the mid paddy field of ghenfiang system is surrounded by canals. Now, the fesme
are changing the position of canals in mid padelgfbecause the changing the position of canalemov
the soils from one place to another in the padelg fiThis movement and topsy-turvy of soils als&ena
the land fertile that has significant influenceTdfP for MV boro paddy production under RPG farming.
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The coefficients of the farmers’ age and educafamijly size are not statistically significant epte
farmland area for M\boro andamanpaddy production under YRMV paddy farming. Theftioents
of farmland area are statistically significant &fP'for MV boroin RPG farming system. This indicates
that the scale of farmland has significant impacT&P for RPG farming systems. The comparatively
large farm size has significant impacts on TFP. iflaén reason was that the farmers of large farmland
have used comparatively less labor (man-day/hadyipaddy production under RPG farming system.
Because the farmers in RPG farming system produaserpfor export and cultivate Miloro paddy for
own family consumption. They always care about prgwoduction. It was observed from field survey
that the farmers who hold comparatively large famdl use more hired labor than family labors. The
farmers of small farmland usually use more famépdr than hired labor. As the farmers in large
farmland use comparatively less labor (man-daytha)TFP index was positively correlated with scale
In other words, the TFP of MYoro paddy production was higher for comparatively kigfor large
farm sizes.

On the other hands, the farm size has also statigtsignificant impacts on TFP index both for MV
boro and aman paddy production under YRMV paddy farming. Evemudh the farm size has
significant impact on TFP index, the farmers ig&afarmland under YRMV paddy farming did not use
comparatively less labor (man-day/ha) like theddaym of RPG farming system. However, some TFP
indexes were found with positive correlation wiglirh size. Therefore, it may be concluded from the
above analysis that agricultural farmland size gkay important role for TFP both for RPG and YRMV
paddy farming in the study villages. Moreover, gbing and change in the position of canals alse hav
significant impacts on TFP for MWoro paddy production under RPG farming system.

7. CONCLUSIONS

RPG farming system is an indigenous agriculturehme®logy solely developed by farmers since
mid 1980s. The cropping pattern has changed fromYRaddy farming to RPG farming system after
the introduction of gher farming. The RPG farmiggtem has significant impacts on land productivity
for MV paddy production than YRMV paddy farming. & findings of the study indicate that more
chemical fertilizers such as urea (72%), TSP (6148)(94%) and gypsum (88%) used in per ha MV
boro paddy production under YRMV paddy farming comp&eRPG farming. Similarly, per ha
irrigation (61%), pesticides (26%) and land prepara(17%) cost were also higher in Mddro paddy
production under YRMV paddy farming system compare&PG farming system. Along with main
inputs, more hired male labor also used in per halddro paddy production under YRMV paddy
farming compared to RPG farming. The total factardpictivity for paddy production was higher in
RPG farming system compared to YRMV paddy farmiystem. The TFP varied widely within the
farms between the two farming systems. Therefommuld be concluded that RPG farming system has
increased the land productivity for MV paddy protilme and reduced input usage as well as costs for
per ha MVboro paddy production compared to YRMV paddy productioBangladesh.
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