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Abstract | A field survey was conducted in rice-wheat cropping system of Gujranwala zone, Pakistan during
Kharif season 2020 to estimate the economic viability and profitability analysis of mechanically transplanted
rice (MTR) in comparison to conventional manual transplanting (CT). Convenience and snow-ball non
probability sampling method was used due to less adoption rate of MTR with a sample size of 240. Among
targeted M'TR growers 72% had 6-row riding type mechanical transplanters (MT), 18% had 4-row walk after
type MT and 10% had 8-row riding type M'T. Super Basmati and PK 386 were found more adopted varieties
with 47% and 38% share of rice area. An 11-13% improved yield and 16-20% more net returns estimated with
MTR by acquiring required plant population in the field despite of paying 6.17% more operational cost for
sowing and transplanting nursery. For service users of M'T on rental basis the 292-303 values (variety wise) of
marginal rate of returns (MRR%) was calculated. The project appraisal method of financial analysis illustrated
the viability of MTR from the owner user or service provider’s point of view as calculated by the indicators
like benefit cost ratio, net present value, internal rate of return, payback period (yr) and breakeven point (ha
yr''). Hence, the adaptation of MTR would give farmers the opportunity to increase the productivity of rice
crop and their farm income by coping the issues like labor scarcity, less plant population, delay in transplant-
ing with more aged nursery, improper fixation of nursery plants in the soil etc. The study results projected
mechanically transplanting area (ha) for riding type MT as well as for walk after type MT respectively as
64.78 and 28 annually. Accordingly, there would be 36.15 (000 ha) mechanically transplanted area (5.41%) of
province Punjab, Pakistan annually after completion of the Govt. prevailing project on rice.
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Introduction ter cotton. It contributes 3.5% of value added in ag-
riculture sector and 0.7% in GDP of Pakistan. Rice

Rice (Oryza sativa L.) is second main staple food production comprises of basmati (fine) and coarse
after wheat and second major exportable crop af-  types. During the last few years, production of coarse
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types is increasing (GoP, 2021). Rice-wheat is one of
the significant cropping systems of Pakistan on 2.1
million ha cultivated area. The main share (57%) of
the rice-wheat area is from Punjab. More than 80%
of fine rice is being produced by Punjab province due
to favorable climatic and soil conditions. The district
Gujranwala, Sialkot, Hafizabad, Okara, Sheikhupura,
Nankana, Jhang and M.B. Din are producing more
than 70% of Basmati rice in Pakistan (Latif ez al.,
2017a).

Conventional manual transplanting (CT) has been
the most widespread method of rice cultivation.
The general issues with CT by hired labor are low-
er plant population, improper fixation of seedlings,
missing plantation and irregular transplantation in
paddy fields, i.e. dense and thin planted patches. Also,
the rise in labour wages and labour scarcity has led
a number of farmers to shift towards mechanically
transplanted rice (MTR) from previous some years.
'The factors like required plants, proper planting depth
and spacing are controlled in MTR to get optimum
rice yield. Furthermore, direct seeded rice (DSR) be-
ing purely site specific sowing method has not been
adapted productively due to the reasons of lower
yield, additional fertilizer requirement, more weeds
infestation, more pest/ disease attack, and more lodg-

ing (Latif e al., 2017a).

Mechanically transplanted rice (MTR) is the trans-
planting of proper aged rice seedling, that have been
cultivated in seedling trays or on raised beds with pol-
ythene sheet as medium in frames, using a self-pro-
pelled mechanical transplanter (MT) (Guru ez al.,
2018). Generally, there are two types of rice trans-
planters i.e. riding type and walk-after type. Riding
type is power driven and can normally transplant six
lines in one pass. While walk after type is manually
driven self propelled and can typically transplant four
lines in one pass (Patil ¢z al, 2016). In CT practice,
for transplanting one acre there is need of 8-12 labors
in a day. On the contrary, if a self-propelled MT is
used, 3 labors can transplant up to 6-8 acres in a day
(Rickman ez al., 2015). The mean labor input in M'T
was 1.4 man days ha™ while 25 man days ha™ was
in case of CT (Munnaf e al., 2014). In CT method
about 250-300 man hours ha™ (25% of total labor)
is required with the issue of lower plant population
(50000-60000 plants per acre) which decreases the
paddy yield by 20-25% (Haider, 2019).

Saeed ez al. (2020) reported about importing of Chi-
nese rice MTs by progressive farmers for successfully
adoption in Hafizabad district of Pakistan. It ensured
the optimum plant population with projected 15%
increased yield. Bashir ez a/. (2018) concluded that
adopting MTR can save more than 82% of labour
and increase plant population by nearly 18% com-

pared to CT.

Shivashenkaramurthy ez a/. (2020) performed the
8-row selfpropelled MT and found it about 80% of
labour saving with actual field capacity, field efficiency
and fuel consumption values of 0.171 ha hr, 70.4%
and 6.3 L ha!, respectively during Kharif, 2013 in
malnad regions of Uttara Kannada district of India.
'The higher net returns and benefit cost ratio was also
recorded in MTR over CT. Sarkar ez a/. (2020) also
estimated financial parameters of two walking type
MT at Bangladesh Agricultural University, Mymens-
ingh and at Mothbaria village of Dumuria Upazila,
Khulna during 2018. The effective field capacity was
found as 0.173 ha h™-0.189 ha h™. The NPV and
IRR indicated the financial viability of rice MT en-
trepreneurship. The payback period and breakeven
use was found as 1.51-1.60 years and 20.36-21.01 ha
yrl. Similarly, the BCR and net returns of MT was
found higher than CT.

'The productivity and efficiency of land and labor can
be enhanced with mechanization. Presently the Govt.
of Pakistan in collaboration with Govt. of the Pun-
jab have initiated a 5-years (2019-2024) mega project
with project cost of 9988.38 million Rs. under the
Prime Minister’s Agriculture Emergency Programme
to enhance profitability of rice farming through in-
creasing productivity of paddy up to 10 mound acre™
of Basmati and 20 mound acre™ of coarse rice. Under
this project 450 Riding type MT, 250 walk-after type
MT, 450 nursery raising machines, 900 DSR drills,
750 Rice straw choppers, 800 water tight rotavators
and 2450 knapsack sprayers are being provided to
farmers on 50% cost sharing basis subsidy scheme

(GoP, 2019).

'The present field survey study was planned to esti-
mate the economic viability and profitability analysis
of MTR in comparison to CT in puddled soil condi-
tions of rice-wheat cropping system. Also, perception
regarding adoptability and performance of MTR was

also recorded to give some policy recommendation.
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Materials and Methods

Field survey was conducted for primary data collec-
tion of Kharif 2020 rice crop in agro-climatic zone
of Gujranwala (rice-wheat system); due to intensive
cultivation of rice as major crop in Kharif season and
wheat as major crop in Rabi season. Gujranwala zone
comprises of six districts namely Gujranwala, Gujrat,
Hafizabad, M.B.Din, Narrowal and Sialkot (Latif
et al., 2018). MTR had not been adopted on large
area to found its adopters accessibly. Therefore, the
sampling frame of respondent farmers was complied
through the list of winners of M'T and nursery rais-
ing machines on subsidy under the Govt. of Pakistan
prevailing project entitled “National program for en-
hancing profitability through increasing productivity
of Rice” and the list of owner-users, service providers,
importers and service users (on hiring basis) of MT
was arranged with the support of local Agricultural
Extension staff.

Convenience and snow-ball non-probability sam-
pling method was employed keeping in view the time
and cost constraint to select the respondent farmers
with a sample size of 240. About 120 farmers with
adoption of MTR were included in sampling frame.
Among those adopters 60 were owner-users and re-
maining 60 were service users (on hiring basis) with
equal respondent farmer share (i.e. 10 owner-users and
10 service users on rental basis) out of six districts of
Gujranwala division/zone. The same number of farm-
ers with adoption of CT was interviewed from the
same locality/site of MTR for comparative analysis.
As the adoption rate of MTR was below 5% therefore
the whole districts were included in sampling frame
without the proportion and consideration of tehsils
and villages of each district for ease of survey study.
Pre-tested questionnaire was used for data collection.

For service users (on hiring basis) of MT the profit-
ability analysis was carried out with the financial in-
dicators like Net Returns (Rs ha'), Benefit cost ratio
(BCR) and marginal rate of return (MRR%). MRR%
is the rate of return for a marginal increase in invest-
ment; generally, this is the marginal output resulting
from a one unit increase in the use of a variable input,
while other inputs remained constant. The economic
viability and profitability analysis for owner-users of
MT was carried out with the financial indicators like
actual field capacity (ha hr') and fuel consumption (L
ha') of MT, operating cost of transplanting, benefit

cost ratio (BCR), net present value (NPV), internal
rate of returns (IRR), Pay back period and Break-
even point. The same methodology was adopted by
Manjunatha ez al. (2009); Munnaf ez al. (2014); Latif
et al. (2017a,b); Latif ez al. (2018); Reddy ez a/. (2018)
and Basir ez a/. (2019).

'The machine performance of the M'T was asked dur-
ing the field survey which may be measured in terms
of actual field capacity (ha hr') and fuel consumption
(L ha). Actual field capacity (C) is the ratio of the
total transplanted area in ha (A) to total operating
time required for transplanting in hours (t). In equa-
tion form it may be as:

A
C=—
t

'The operation cost of M'T machine consists of fixed
cost and variable cost. Fixed cost consists of depreci-
ation, interest on invest, and housing & shelter cost.
Fixed cost does not change with level of output. The
straight-line method was used for calculating depre-
ciation which is as following:

P-S
D=—0

Where;
D= yearly depreciation (Rs. yr.™"), P=purchase price
(Rs.), S= salvage value (Rs.) and L= machine life, as-

sumed as 6 years because more than 75% were second

handed MT.

The interest on investment is considered as an impor-
tant fixed cost item as it is a direct expense item on
borrowed capital. The interest on investment may be
calculated by following formula:

_P+S

I
2

xi

Where;

I= interest on investment, (Rs. yr.?) and i = rate of in-
terest, assumed as 7% (State Bank of Pakistan, 2020).
An annual charge equal to 2.5% of the purchase price
was considered as the housing and shelter (Edwards,

2015).

While variable cost depends on hourly labor cost, fuel,
repair and maintenance cost and the required work-
ing hours for each field operations. The fuel cost was
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estimated as product of fuel consumption (L hour™)
and fuel price (Rs L). The lubrication cost was esti-

mated as 15% of fuel cost (Edwards, 2015).

Repair and maintenance cost (R & M) was calculated
by the following equation:

0.035 of P

vearly use, ha

R&M =

All the fixed cost and variable cost was converted into
Rs. ha! and then summation was considered as oper-
ating cost (Rs. ha). Thus net returns (Rs ha) were
calculated as following:

Net Returns = Gross Income — Operational Cost

Benefit cost ratio (BCR) is the ratio of present worth
benefit to present worth cost. The machinery can be

said profitable if the BCR is greater than unity.

¥ Present worth Benefit

BCR =
Y present worth cost

Net Present Value (NPV) is the value of all future cash
flows (positive and negative) over the entire life of an
investment discounted to the present. NPV analysis
was used to help determine how much an investment,
project, or any series of cash flows is worth.

Z3
(1+7)2

NPV =L +

1+7r

Where;

Z, = Cash flow in time 1, Z, = Cash flow in time 2,
r = Discount rate, X = Cash outflow in time 0 (i.e. the
purchase price / initial investment).

Internal Rate of Return (IRR) is the value of discount
factor when the NPV is zero. The MT can be said
profitable if the IRR value is greater than the bank
interest rate. Payback period is the time within which
the initial investment is returned as cash. The payback
period may be calculated as following:

Total initial investment (Rs.)
Net benefit (Rs./yr.)

Payback period =

'The break-even point was used to calculate the eco-
nomic use of MT in terms of operated area per year
as following:

Fixed Operating Expenses
Gross Profit Margin (%)

Breakeven point =

Results and Discussion

As for as the basic information of rice production op-
erations is concerned; the mean education (schooling
year) were estimated at 8.24. The area under cultiva-
tion was recorded as 5.75 ha with the range of 1.62-
40.49 ha. While the prevailing land rent was found
as 103 thousand Rs ha™. In studied area, the soil
type was estimated as sandy (11%), clayey (52%) and
loamy (37%). Among MTR adopters 72% farmers
had 6-row riding type MT, 18% had 4-row walk after
type MT and 10% had 8-row riding type MT. There
were three types of users of M'T namely, owner-users
(44%), service providers (6%) and service users (50%).
Usually, the farmers with large operational land size
purchased MT for their own use. Kubota, Fuerda, and
Yanmar machines were the most popular brands ac-
counting for over 80% of M'T machines existing in
the area. Yanji, Iseki and Kukje brands were found in
limited numbers. It is stated that 78% of the service
provider and owner users mutually owned 1-2 MT
followed by 20 percent owning 2-4 MT and 2% each

owning 4-5 numbers.

'The provision of transplanting services by service pro-
viders is a more recent development which started 3-4
years ago. The mean transplanting cost while on hir-
ing basis with full package remained at 18068 Rs ha™.
However few farmers (2%) arranged rice nursery by
their self and paid the cost of 11200 Rs ha™ for only
transplanting the nursery into main field. Baruah ez a/.
(2001) found that the cost of growing mat type nurs-
ery for mechanical transplanting was about 40 per-
cent whereas the cost for raising conventional nurs-
ery was only 25 percent of the cost of transplanting.

Except nursery sowing and transplanting cost all the
other operations cost like land preparation (13659 Rs
ha'), irrigation, fertilizer, pesticides (5434 Rs ha™)
and harvesting (12906 Rs ha™) were recorded same
for CT as well as for MTR. According to survey find-
ings 30.13 irrigations ha™' with 2347 Rs ha™ cost was
recorded. Regarding fertilizer use per hectare; Urea
(Bag), DAP (Bag) and Zinc (kg) with the values of
2.28,1.61 and 10.13 were estimated respectively. Re-
garding insect and disease attack; BLB, BLS, Bor-
rer and Leaf Roller with the mean values of 1.55%,
3.25%, 3.58% and 3.42% estimated respectively. Only
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2.5% lodging was recorded from super basmati vari-
ety only. Overall, the climate remained favorable to
get optimum yield during Kharif 2020 crop year. Per-
taining to varietal adoption; Super Basmati was culti-
vated by 47%, PK 386 by 38%, PK 1121 aromatic by
10% and other varieties (including Supri, Super fine,
Kissan Basmati, Chenab Basmati) by only 4% farm-
ers. The data analysis showed non-significant differ-
ences of cost of production factors among varieties.
Sheikh (2007) explained that Ka/lar belt is the real
native soil of the Basmati rice, a source of recognition
to Pakistan. The pleasant and sweet aroma Basmati
rice, a specialty of Pakistani Punjab, has the quality of
elongation when cooked and the fluffiness that makes
it distinctive in the world.

Table 1: Salient findings related to adoption and opera-

tion of MTR.
Particular Mean Mini- Maxi-
mum mum
Years to adopt MTR 250 1 7
Area under MTR (ha) 419 0.81 30
Seed rate/tray (g) 95 70 140
Seedling age in MTR (days) 23.71 20 35
Paddy tray cost (Rs.) 33.25 14 64
Trays used (no. ha?) 237.98 198 309
Used times for trays (no.) 450 2 5

Puddle soil settled time (hr) at trans- 33.50 14 72

planting

Water level in puddle soil (inch) 125 0.75  2.00
during transplanting

Riding type MT cost (million Rs.) ~ 2.080 0.800 3.010
Walk after type MT cost (million Rs.) 0.301 0.192  0.464
Actual field capacity of walk-after 0.14 0.10 0.20
type MT (ha hr)

Actual field capacity of riding-type ~ 0.32  0.30 0.45
MT (ha hr)

Fuel consumption of walk-after type 2.25  1.75 2.75
MT (L hr?)

Fuel consumption of riding-type MT 3.35 250  4.25
(L hr?)

Transplanting cost with MT (Rs.ha- 18068 14326 24700

1) if rented

It was estimated that there was 2.50 years to adopt
MTR with the range of 1-7 years. For seedling raising
92% farmers used mat-type nursery in which seed-
lings were grown on a thin layer of soil in trays and
only 8% used polythene sheets. The seed rate per tray
was recorded as 95 gram with per tray cost of 33 Rs.
While the trays used for one hectare was estimated at

237.98."The seedling age was calculated as 23.71 days
tor MTR in comparison to minimum of 29 days of
nursery for CT. The cost of riding type MT was esti-
mated as 2.080 million Rs. along with actual field ca-
pacity and fuel consumption of 0.32 ha hr* and 3.35
L hr! respectively. While the cost of walk after type
MT was estimated as 0.301 million Rs. along with

actual field capacity and fuel consumption of 0.14 ha
hr' and 2.25 L hr respectively (Table 1).

Table 2: Cost and returns estimation for CT and MTR

methods (for service users).

Rice variety CT MTR
Super PK386 Super PK386
Basmati Basmati
Yield (mound ha') 97.66  109.54 108.83 123.65
Output price (Rs mound?) 1980 1610 1980 1610
Gross Income (Rs ha?) 193374 176367 215480 199074
Operational cost of pro- 91308 91308 96940 96940
duction (Rs ha™)
Net Returns (Rs ha?) 102066 85058 118540 102134
Benefit cost ratio (BCR)  2.12 193 222 2.05
Marginal rate of return 292.50 303.19
(MRR %)

The fuel consumption and actual field capacity were
estimated respectively at 5 L ha? and 0.18 ha hr!
(Murali ez al.,2019),5.25 L ha and 0.12 ha hr! for
4-row walking type MT (Islam ez al., 2016), 6.25 L
ha™ and 0.19 ha hr' for 8-row self-propelled type
MT (Manjunatha ez al., 2009) and 4.8 L ha! and
0.16 ha hr in unpuddled soil (Basir e# a/., 2019) in
their studies.

As per field survey results Super Basmati and PK 386
were highest in adoption; with significant difference
of produce price. Therefore, for the economic viabili-
ty and profitability analysis these both varieties were
taken into count.

'The profitability analysis for service users explained
that the 11-13% improved yield difterence of Super
Basmati (108.83 mound ha') and PK 386 (123.65
mound ha™?) proved economically viable by MTR
even at the operational cost difference of 5632 Rs ha
1. About 16-20% more net returns was obtained in
MTR method despite of paying 6.17% more opera-
tional cost regarding sowing and transplanting nurs-
ery. Variable cost is related to the use of MT and
field capacity. Similarly, higher level of BCR for Su-
per Basmati (2.22) and PK 386 (2.05) was achieved
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Table 3: Economic viability and profit analysis of rice sowing methods (for user owner).

Item/variety/type of M'T

Field capacity (ha hr)

Per day efficiency @8 hrs work (ha)
Working days in a year

Projected area transplanted in a season (ha)

Income (Rs) Increase in per ha yield (%)

Total increase in production for the whole season (mound)

Price of paddy (Rs mound™)

Increase in revenue due to improved yield (Rs)

Fixed cost ~ Depreciation (Rs yr™)

(Rs) Investment on Interest (i=7%) (Rsyr?)
shelter (Rs yr)
Total fixed cost (Rs yr?)
Total fixed cost (Rs. ha )

Variable cost Fuel (Rs h)

(Rs) Lubricant (Rs h?)

Repair and Maintenance (Rs h?)

cost of operator (Rs h)

cost of labor (Rs h?)

Total variable cost (Rs yr?)

Total variable cost(Rs. ha )
Total operat- Total operating cost(Rs. ha )
ing cost (Rs) oy operating cost (Rs yr)

Net cash flow (Rs yr™)

Benefit cost ratio (BCR)

Net present value (NPV) Rs
Internal rate of return (IRR) %
Pay back period (yr)

Break even point (ha yr?)

with MTR in comparison to lower BCR with CT
method. MRR% indicated the 292.50% and 303.19%

values for Super Basmati and PK 386 respectively
(Table 2).

'The yield of MTR and CT respectively was conclud-
ed at 54.01 q ha and 53.77 q ha by Manjunatha et
al. (2009), 6.66 t ha and 5.83 t ha! by Munnaf et al.
(2014) and 4.71 t ha' and 4.50 t ha? by Baruah et al.
(2001). Islam et al. (2016) described significantly the
higher grain yield (9-14%) of MTR in comparison to
CT. As for as BCR for MTR and CT is concerned it
was found as 1.19 and 1.06 by Islam ez a/. (2016) as
well as 2.24 and 1.78 by Munnaf ez al. (2014).

Around 2% rice cultivated area was estimated with

Riding type MT Walk after type MT
Super Basmati PK386  Super Basmati PK386
0.32 0.32 0.14 0.14
2.59 2.59 1.12 1.12
25 25 25 25
64.78 64.78 28.00 28.00
11.43 12.87 11.43 12.87
722.91 913.36  312.48 394.80
1980 1610 1980 1610
1431372 1470510 618710 635628
263000 263000 38500 38500
90300 90300 12985 12985
52000 52000 7525 7525
405300 405300 59010 59010
6257 6257 2108 2108
352 352 236 236

53 53 35 35

360 257 53 38

225 225 225 225
300 300 300 300
260960 260960 169873 169873
4029 4029 6067 6067
10285 10285 8174 8174
666260 666260 228883 228883
765111 804250 389828 406746
2.15 2.21 2.70 2.78
1057107 1217583 1297371 1366737
24.47 26.93 127.38 133.17
2.72 2.59 0.77 0.74
2491 29.35 4.24 10.08

MTR in studied area indicating a low rate of adop-
tion, but in increasing trend over year time. The study
results projected annual transplanting area (ha) for
riding type MT as well as for walk after type MT as
64.78 and 28 respectively. Accordingly, there would
be 36.15 (000 ha) transplanted area (5.41%) annually
with MT of province Punjab rice area after comple-
tion of the Govt. project.

The project appraisal method of financial analysis
showed the acceptability of MTR from the owners
or service provider’s point of view. From the analy-
sis, at 7% discount factor (prevailing presently), BCR
value of 2.15-2.21 and 2.70-2.78 was estimate for
riding type and walk after type MT respectively. The
BCR as higher than unity, the MT custom hire ser-
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vice was found to be profitable. The IRR (%) value
of 24.47-26.93 and 127.38-133.17 was estimated for
riding type and walk after type MT respectively. The
IRR values are also higher than the bank interest rate
which is the indicator of profitability. The payback
period value of 2.59-2.72 year and 0.74-0.77 year
was estimated for riding type and walk after type M'T
respectively. The payback period indicated that after
this time period the owner can get back the payment

for purchasing the machine (Table 3).

The IRR and payback period was calculated respec-
tively as 55% at 10% discount rate and 1.68 years by
Basir ez al. (2019) while Reddy ez a/. (2018) estimat-
ed the payback period of Kuboto and Yanmar trans-
planters as 2.3 years and 2.6 years respectively with-
out nursery raising machine.

'The area covered by MTR in a day depends on many
factors (such as soil type, quality of land preparation,
skill of the operator and condition of the machine)
making this highly variable. Estimates given by ser-
vice providers vary between 2-3 acres per day under
tarmer field conditions at full capacity working, ir-
respective of the type of MT. A break-even analysis
was conducted to determine the economic use of the
MT in terms of projected operation area per year. The
analysis illustrated that the riding type and walk after
type MT if used 25-29 ha and 4-10 ha annually, it
will bring profit (Table 3 and Figure 1,2, 3 and 4).

Figure 1: Economic use (Breakeven point) of riding type MT for

super basmati variety.

Regarding the breakeven point of area per year, it
was estimated at 28 ha with 8-row self propelled
MT by Manjunatha ez a/. (2009), 10 ha with 6-row
MT by Munnaf e a/. (2014), and 19.77 ha by Basir
et al. (2019). While Reddy ez a/. (2018) estimated 100
hours per annum breakeven usage for the 8 row Yanji
rice transplanter and 550 hours per annum for Yan-

mar MT.

Figure 2: Economic use (Breakeven point) of riding type MT for
PK 386 variety.

Figure 3: Economic use (Breakeven point) of walking type MT for

super basmati variety.

Figure 4: Economic use (Breakeven point) of walking type MT for
PK 386 variety.

Farmers’ perception regarding adoptability of MTTR

Regarding farmers’ perception about MTR adoption,
95% farmers considered MTR as solution to labor
shortage and timely transplanting as it was possi-
ble to transplant the seedlings at the optimal age by
saving 5-15 days than CT method. 65% perceived
that with MT it was possible to get required plants
population and less standing water required (1 inch)
during transplanting operation which leaded to water
saving. 42% viewed less transplanting shock and uni-
form crop stand was possible with MTR. Haider ez a/.
(2019) highlighted the advantages of MTR over CT.
Accordingly with MT seedlings were transplanted at
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the optimal age (20-35 days). 20-25% more yield with
MT was obtained because of uniform plant spacing,
less root injury during transplanting, less transplant-
ing shock, early seedling vigor and uniform crop stand.

But in spite of having all above advantages, the de-
mand of MT is however quite discouraging in rice
tract area of the Punjab Pakistan. 60-70% farmers in
the studied area thought that new MT was very ex-
pensive to afford and mat type of nursery was a la-
borious work. Some farmers (35%) viewed that the
operators of MT were not fully skilled and trained.
90% highlighted the need to have high quality land
preparation and leveling to avoid empty patches in
paddy fields and also puddled soil settled time of more
than 36 hr. The 25% farmers believed that there was
risk of higher mortality of younger seedlings in MTR
fields. Farooq e al. (2001) explained the reasons for
less adoption of MTR as; laborious work of seedling
preparation, poor fixing of seedlings in the soil, up-
rooting of seedlings by the wave action of machine
movement, and 35-55% missing plantation were the
most important problems identified. Chaudhary ez a/.
(2002) explained that the adoption of MTR required
significant reforms in nursery raising, irrigation man-
agement,improvement of soil organic-matter and land
preparation, along with emphasis on local manufactur-
ing of the cost effective mechanical rice transplanter.

Conclusions and Recommendations

'The adoption of the riding type as well as walk after
type MT by considering rice variety Super Basmati
and PK 386 respectively has proved economically vi-
able as pointed out by the indicators like the benefit
cost ratio (BCR) values of 2.15-2.21 and 2.70-2.78,
the internal rate of return (IRR%) values of 24.47-
26.93 and 127.38-133.17, the payback period (year)
values of 2.59-2.72 and 0.74-0.77, and the economic
use of breakeven (ha annually) values of 25-29 and
4-10. Hence, MTR has proved to enhance the pro-
ductivity of rice crop and farm income by solving the
issues like labor scarcity, more wage rate, less plant
population in rice field, delay in transplanting with
more aged nursery, improper fixation of nursery plants
in the soil etc.
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