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ABSTRACT

Animals are a major source of agricultural power in India and animal drewn
implements have evolved to a high duqree of simplicity and perfection over
a long period of time. A comparison is mado butween some improved machinery
and the traditional machinery in terms of field capacity and draft, using
on-farm data. It is shown that thv fivld capacity of the improved machiney
is ucually higher than the traditional machinery and that total draft might
be higher or lowr depending on the particular operation.

INTRODUCTION

Animals arv the chief source of powir in Indian agriculture with more than
64% of the energy input In farming oriqinating from animal sources. This
bullock powur resource in India is extremely valuadble and it is important
that it be used tc the fullest extent (Subrahamanyam and Ryan 1975). MNany
implemsnts using animal energy as motive power have evolved to a high degree
cf simplicity and perfoction over thousands of yoars (Ramaswamy 1978).
Emphasis on the development of animal drawn machines and implements {s given
to batter utilise the abundantly available animal power and also to improve
the machinery for timely completion of tillage opurations needed to increase
and stabilize crop yields to mevt the growing food demand of Increasing
population.

In the late 1950s and early 1960s considurable efforts ware being put
into thy development of andmal drown wheelud tool carriers (ARDT). The ADT
is a frame with two wheels to which a lcrge range of implements can e
attached. The frame provides horizontal and vurtical stability to the
impluments, sorx: mwans of depth adjustment of the implemunt, and a mechanical
device for lifting the implement for transport or lowering it into the
working position. This concept never b:came popular due to mechanical
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probloms in the designs and the low cost of fue b ch favored the intro-
duction of tractors. Ir recent years there has & trond to reexamnine
the ADT particularly for use in dryland agriculture where yields are
gencrally quite low,

The performance of the wheeled tool carrier and its attachments has
been very encouraging in terms of improvement in timeliness and precision
of operatinns. Working with traditional implements i often strenuous and
associated with vury low ratos of work cutput (Bansal and Shrivastava, 1981),
The conventicnal animal drawn machines available in India consist of a desi
(wooden) plow, bukhar (blide harrow) and Tipon (seeder) with three wooden
furrow npeners and a funnel {nto which seod is mutered by hand (Thierstein
1979). The International Crops Resoarch Institute for the Semi-Arid Tropics
(ICRISAT), Indian Council of Agriculturil Resvarch (ICAR), agricultural
universities in Indis, ind many private ontraprencurs are placing consider-

able emphasis cn the deaign and development of farm machinery.
ON-FARN RESEARCH NEEDS

Roscarchars are convinced that the impact of now designs of machines is
measurod not soluly by its purformance ot resuarch stations but more importantly
by the extent to which it {s adopted by farmurs. A close working relations
ship butwaun researchers and farmers, which purmits farmers' agroclimatic and
socin=-economic environments to influence the nuw designs and performance is
considered an important ingrediunt ¢f the farm machinery research in farming
systems program at JCRISAT and All India Coordinated Research Project in
Dryland Agriculture (AICRPDR).

ON FARM RESEARCH

AICRPDA and ICRISAT haw: been involved since 1978 in a cooperative on-farm
research project on firming systems in three villages - Aurupalle, Kansara,
Shirapur, and since 1981 in Taddanpally in different agroclimatic and soci-
economic sub-regions of Central Peninsular India. In Taddanpally the co-
operaticn 1s through the Andhra Pradesh Department »f Agriculture,
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An informal collaborstisn between AICRPDA and ICRISAT on testing of traditional
and improved irplemwmnts at Chcutkur village in Nedak district was started in
August 1961. S wme {mportant agrclimatic and socio=econcmic characteristics
of these five villigus arv giwn in Table 1,

Small scals replicated experiments which ¢ nafsted of using the ADT on a
broadbed and furrow (B/F) and on a flac land managumunt, and treditional
implements »n flat management systems with threc cropping systoms were started
in 1978-79 at Shirapur, Xanzars, and Aurapalle villages to obtain preliminary
Informaticn at all three 1 cating, fnv~lving .nv farmer at each village. The
three treatrents pernit the testing f tw distinct concepts, In the first
instanco a package .f improved machinery was corparvd agalinst a package of
traditicnal machinery. In the svcond fnstance the package of improved

machinery has becr comparvd under tw. land minagument systome,

The first managument system uger a traditicnal flat cultivation systea
in which ~porations are done on .r near the ¢ nt ur, In the socond mansgement
system a bed and furrow system is used. The second system provides distinct
traffic zones and cropping zones, Operational scale watershed based experi-
ments on suil and watcer managoment and cropping systems using the ADT began Iin
1979, in all threv villages. Sinilar operational scalo watershed based
researck was started at Taddanpally village in Modak district in 1981, as a
collaborative prr.joct between AICRPNA - Andhra Pradesh Agricultural Univrsity
(APAU) - ICRISAT - A.F. Department of Agricultura.

OBJECTIVES NF ON-FARN KLSERRCH

1. To test, adapt, and measure the perf rmancc of the prospective
farming systems tachn.l gy .n farmers' fivlds.

2. T Inv-lve farmers {n the techn.l ay development process and to
identify appropriate f-rms < f group acti.n among farmers for
adoption of watcrshed based systen «f resource develupment and
managerent

3. To assess the cconomic and tuchnical perfurmance and farmers’
acceptability ~f the "improved” machinery and managerent systems
compared to the "traditicnal® systems.
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¢. To monitor the rete of adeption and impact of new technology and
to gather feeddack Infcrmation on the research requiressnts for
specific coaponents of faming systems technology.

In this paper we are c~nsidering only the technical performance of
machinery systems.

DESCRIPTION OF THE TOOL CARRIERS USED

1) Tropicultor. This ADT f# an intermediate unit between the power
source, {.e, a pa’r »f bullocks and the .t'mlamnt. The unit welghs about
200 kg and consists of a stee] frame chagis ca=~led on two pneumatic tires.
The bullocks are hitched to tha “rumw through » beam with a yoke. The hori=
gontal angle nf Yeam can be >djusted to eliminate the ¢ffect of animal height
upon the working angle ~f the implemmat. At the rear of the tool carrier is
a 170 cm lorg t x lbar n whkich 1 range of implements such as plows, ridgers,
cultivation to~ls, fartilfzer applicator, planters otc, can be mounted with
glmple U-clamps. A mechanical 1!fting mmchanisnm facilitates the ralsing of
the Inpleau;nts fcr turning ~nd transport.

11) Rgqrikart. Th. lusign is harically simllar to the Tropicultor with
some mdificaticns in metarial and constructinn methods, The main frame of

the Agrikart Is made nut ~f stecsr chonnols.

i1.) Agribar. This ! cos* toolbar is 3 simple 'T' bar having 3 beam and
cver canter 1ift muchanism, The W r.zontal beam angle adjustment is done by
shortentng o>r lengthoni»y the telescopic 1!nk at thu center, Guide wheels
are clamped at beti ends of toclbar and are also used for depth adjustment
by sliding the wheul shank . the 'II' clamps.

NETHODOLOGY

1. On-farm study vilizgcs. The artual ficld capacities and total bullock

hours to complete the differsnt -perati-.ns In throe machinery/management
systems at Aurupalle In 1978 79 are given in Tidle 2. The time required to
complete vach cperation ~n each 21t was recorded for the Tropicultor on a B/F
system, Tropicultcr cn the flat, and traditinnal implements on the flat,
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The Tropicultor operations on the B/P include chissling, strip moldboard
plowing, ridging, cultivation with duckfoot’ swewps, bed forming, planting
with inclined plate unit planters and interrow cultivation. The traditfonal
operations are plowing with the desi plow, bukharing, sowing with the Tipon,
seed covering with a plank, and interrow cultivation with a local hoe.

The data cn traditional cperaticns ot Aurupalle, Shirapur, and Kansara
village for average human and bulluck labor. hours per hectare for growing
major crops is given in Table 3. Tho data represented is an awerage of
three years from 1975-76 to 1977.78. The human and bullock 1abor use per
hectare for 1979-80 watershed experimunt using the Tropicultor at Rurupalle,
Kanrara and Shirapur is given In Table 4.

Table 5 provides a crmparison botween the fileld capacities achieved
with ADTs in an on-farm situation compared t) that achieved at the ICRISAT

Center.

2. Choutkur Villagu. The fullowing machinery wae tested at Choutkur

village.
a) Traditicnal: Plcw, blade harrow and gorru,
*b) Improved tradftional Furtilizer attachment to gorru.
&c) Agribar: Sweups .
&4) Agrikart: Plow, one metor blade harrow, and

sevding (hand metering).

A telescopic buim was attached t» the Aqrikart and traditional implements
for recording draft with a mechanical dynammoter. The arrangement for
attaching the dynamom:ter in the Agribar was dnnu with rollers and a ropo
tied to the yoke.

Soil samples were taken at the tim- cf vach operation to determine the
s0il moisture condition which ig an imporrtant factor affecting the draft. The
observations on the draft requirement, depth of operation, thecritical and
actual width of coverage and time required were recorded. The fleld

*These implements were develcped by AICRPDA.
&Thase 1tems were supplied for testing by Medak Agricultural Centre.
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capacities and bullock pair hours for plwing and cultivation operation are
given in Tables 6 and 7 respectively. Yhe dreft given in the table is an
average of several rexdings taken in the field. The depth of operation was
measured with a depth gauge. The actual field capacity (AFC) is calculated
by the frllowiny formula.

o Afua covered in hectares
APC (ha/hr) Time required {n hours

RESULTS AND DISCUSSION ‘

*

1) On=farm stuly villages: The numbor and type of operations rogquired
dapends upon ths system ~f management (Table 2). Tho three systems compared
at Aurupalle shows that flat management needod six oparatfong and the B/P
systen of managemunt nine operaticns. Though thore were MOte operations on
the B/F system, the bullock pair hour requiremgnt per hectare is less. There

are several explanations for this. There 1s & specific track for bullocks
and Tropicultcr wheels, which tends to increase the speed and thus completes
the work faster. On the rlat system the bullock pair hours using traditional
{mplements are higher than using the Tropicuttor, though the number of
operations are same. This is becauvse of difference in width of coverage for
djfferent machines performing similar operations. Thu traditional blade harrow
covers about 60 cm in one pass whereas the Tropicultor cultivator covers 150
cms In one pass. Interrrw cultivation with traditional hoe covers about 50-60
crs In one pass wherceas the Tropicultor crvers 150 cre In one pass and so on.

The cultivation, gz wing/planting, and inturrow cultivation operations
are common for all three systems. The fleld capacity nf cultivation on the
flat with the l~cal blade harrow is 10.30% lower than the Tropicultor culti-
vaticn with sweops because of the width f coverage. It should be mentioned
that farmers have generally mt been very satisfiod with the quality of weed-
ing done with sweeps. As 3 result » blade harrow is now also available for
the ADT. The difference in the fi.ld cipacitius of the Tropicultor on flat
and B/P systems for cultivation, fertilizer spplication, planting and interrow
operations indicatcs the effect of having specific track for bullocks and
Tropicultor wheels in the B/P system. This also ensures that the full width
of the implement is used at all times,
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The use ~{ human and bullock labor per hoctare in traditional tcehnolacvf”'
varies between l>xcaticns doplQQan upon the soll type, cropping systems,
climatic conditicns, etc. (Table )). The average of three years data (1975-
76 to 1977-78) on human and bullock laber use at three locstions indicetes
that farms on Alfiscls at Aurupalle require higher bullock and human labor
per hectare than farms cn Vurtiscls at Shirapur and Kanzara. The Vertisols
at Shirapur and Kanzar: als- have a different requirement of bullocks and
human labor use because of ‘ifferant crp;ing systems, soil type, and rainfall
pattern. At Kanzara crops are grown onlyein the kharif season and labor
requiroment is concentrite! in that seasun, whervas at Shirapur crops are
grown prel-minuntly $n the ra“d seison.

The human an! bullnck labor use in the watershed based farming syet(
techn-lory using the Tropicultor 'n B/F systum at Aurupalle in 1979-80 indi-
cates that the us. of improve technology his consideradly reduced the human
and bullock labir £or machinery -peraticne. The uxperience In the villages
wvhere we are experimonting with fmproved] tochnel- gy in Vertisols {s that in
the first year (1979=80) the total hullock requiremunt for the improved
system was about double that ~f traditional system (Table 3 and 4). Thie is
mostly because - the ‘evelopment .perations. ~The bullock use of 151 total
hours per huctare at Kanzara village in Rkola district 1s inflatod by the
fact that the traditi-nal implem:nts waere uscd for most of the operations.
If we look at the flgure for Shirapur villag. in Sh.)apur dictrict the total
bullock requirement were. only 91 hure in op, yoar 1979-80. Bven this figure
was almost 90% higjher than the traditinnal bullock lab.r use of 44.5 padr
hours/ha. This was because ~f the Improved druble cropping or intercropping
systems. Similar resulte shown by Ryan nd Sarin (1981).

The overall bullock and human lab.r requirem:nt for machinery operationg
at Kanzara and Shirapur village mijht n.t bw much luss with the improved
system because the extent to which the cevelnpment operations of plowing,
chiseling, harrowing, ridging and bedfsrming have to be repeated after number

of years.
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One of the objuectives of on-farm testing of machinery fs to assess its
performance under normal farm conditions. The results fron the Taddanpally
village watershel and ICRISAT wotersheds (Table 5) indicates that actual
f1eld capacities of ridging operation using the Tropicultor at ICRISAT Center
and by a farmer at the village 1s about same. The field capacity of the
Tropicultor for cultivation and bed forming operation ia higher at Taddanpally
than at ICRISAT Center whereas the field capacity for plowing operation is
hgher at ICRISAT Center than at Taddanpally village. The difference in the
fleld capacities of cultivation, bed forming and nlowing may be duve to several
reasons like the sirze of the bullocks, soil condition at the time of operation,
plot sire, number of turnings atc. Thuse rusults Indicate that in general
farmer's can achieve the samw results whan using their bullocks with the
Tropicultor as that achivved at a rescarch station. Plowing at Taddanpally
wvag done very late in the dry seas:n whan snilc were vury dry and hard. At
ICRISAT plowing on Vurtiscls is usually started In January after harvesting
the rabl crop of chickpen and piguonpea.

41) Choutkur village: The actual fiuld capacity of plowing with the
Agrikart (single mu.ldbuard pliw) 18 almest louble that of the desi plow. The

draft requirement is approximately the same for both operations. The depth
of operations is 14 cme for the moldb ar! pluw and 12 cma for the desi plow,
There wore 4.5 cm wile unplowsd patches luft batweun two passas of the desd
plow, the possible reason for lower field capacity may be the lower speed

of operation and very slightly hicher draft. It is alg» prolbable that thw
stability of an ADT permits an operation to procee! more smoothly and rapidly.
This aspect nuveds tc be studied further using both plows on larger areas.

The cultivation operation with threv machincry systems 1.¢. local blade
harrow, Agribar and Agrikart indicates that an increase in tha soil moisture
from 12 to 22% reduced the draft of lucal hlade harrow by 30 kgs. The draft of
Agridbar was the same at both soil conditions but the draft of Agrikart with
one meter blade was reduced by 5 ky. The fleld capacity of the locsl blade
harrow was approximately doubled at 22% scil moisture whereas the fleld
capacity cf Agrikart was the same for both moisture conditions. There was
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23 om overlapping f the local blade harrow at 12% sileture which als. contrie
butes to the lrwer field capacity. Thu nne meter wide blade on the Agrikart

neaded to be cleaned of weeds ewery 150 moters wheress the local blede harrow
was cleaned at every S0 meters.

The hicher field capacities of tho Agrikirt anl Agridar compared to local
blade harrw are docause the dlalde in the bukhar ls narrower. At 128 sadl
moisture the draft . Agrikart blale is 25 k7 luss than the local blade harrow,
though the width f the local Mlade harr-w ‘was less and the depth of operatfon
vas the samc. This aspoct neels further study t- determino the factors contri-
buting to lower Jraft with the Agrikart. Wu prodably neod to record accurately
the forces acting in Jifferent c-mponents f the imploment, tnol carrier and
load on the neck :f bullocks whilu the machine is in operatlion.

The lraft - f the traditional girre and the Agribar furrow openers was
measured.  Separate furrow pencrs used with the Aqribar to place buth seed
an! furtilizer keveping horizental and wertical separation. As a result there
were six furr w openers ¢t plant three rows. The average draft of the tradi-
tional gorru furrw openers was about 75 kg whervas the average Jdraft of
Agrikart furrow openers was about 160 kg. Further development 1is required
to dusfgn 3 furrw opuner to place seed and fourtilizur with the minfmum
posgible draft.

The fluctuations In the draft ~f lrcal b1ade harrow wore highest (50-150
kg). The draft fluctuationg were nejyligidle with the Agrikart and Agribar.
It 1s nut known. whether the fluctuaticns in draft affect tho working capacity
of bullocks? We nocd m re rosearch tu determine how draft variations or
fluctuations affect in animaleg ability t- w.rk.

FARMERS RERCTION

i) on~farm viliag:s: The firmers 3t Aurupalle, Kanzara, and Shirapur

villages were quitc happy with cuality of operations with the Tropicultor.,
A few farmers 2t Kanzara nd Aurupalle have used the Tropicultnrr on hire
basis in 1986-81 season for plowing, cultivation, fertilizer application,

o
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planting, and interculturing operati-ng. This indicates that scme farmers
at Kanzara, and Aurupalle villages accepte!) the tool carrier concept. The
hire charge has deen Rs.15/4ay for all operations which iz a subsidized rate.

The actual cost has been calculated t: b» adout Rs. 25.. 35/day (Binswanger,
et al 1979).

i1)

Choutkur village: The farmrs at Choutkur were happy with the coverage

and quality of cultivation with the sne muter Dlade behind the Agrikart. Some
of the suggesticns and reacti-ns from farmers are noted balow.

a)

b)

c)
d)

There sh~ul! be provision fuor cleaning thu blade harrow from the
lower sila in the Ajrikart.

The anyle - £ rlade harrow sheuld M m. re acute for iwetter
penetration.

The liftin; aml lowering handle of machino is hard to operate.
Left side f michine peratec shallower than the right side.

The farmers corments are relate! to both Jesign and manufacturing defects

In the machinc, The manufacturers nev:d t . pay attentfon to improve and

maintain the quality of machine.

CONCLUSIONS

1)

?2)

3)

4)

5)

The Troplcult.r (wheeled tocl carrfer) with a palr of bullock
using imurcved technology can manaoe to ti11 2-3 timus mre land
as compare! to traditional implements, depending upon the goll
type.

The Tropicultcr has a gqreatcr advantage when umsed on the broadbed
and furrow system ag comparod tu the flat system.

The use rf farmer's bullocke fHr the Tropicultor in all the
‘{11ages has not affectod the fiold capacity of the machine
compared to results achieved on a research statfon.

At Choutkur village the Agrikart with -ne meter blade and
moldboard plow has shown a definite bunefit over the lucal blade
harrow and desi plww in respect t. ‘lraft requirement and fleld
capacity.

The sweeps on the Agrilar have not shown any significant
improvement over the Agrikart blade harrowing in respect to
cleaning, draft requirement, and coveraye.
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Table 3: Use of husand and bullock igbor in traditional technology for production
production of major crops in three SAT villagea.

three years 1975-7 to 197)-78),

B el I e L R

{Average of

At o a—

Village Operation _Rainy Ssason  Fost-rainy sesson
Thit ™M TBH 0y ]
thra/hal  (hrs, ha) (hra/ha)  (hrs/ha)
Aurepally®  Field operation and
(alfisoln)  minor repairs 41.9 4. .7 vb. 1 66.1
. Manur ing and
fertiirzatjon n, | W I 19,1 9.4
Sowin g and renoing V2.6 b1 PL 29.4
Inters ulture 45 .2 4.2 1w, 19,7
[P A 141,10 1ae,) 154,77
!;hxrapurb Field weration and
{vertisols) einoy repaira - - 29,0 31,2
Manui 1ty and
fertalization - - 1.2 2.0
somang and resominy . - 11.5 1.6
intuiculture - - 1.8 6,4
- - 4“'.‘) 51 g‘
Kanzara® Ficid operating and
{Vertisols) wminur rephnirs 44,3 59 .0 - -
Man.uaring and
fertilication 9.4 8.4 - -
Sowinyg and resowing 9. 16.? - -
interculture K1 I 46.2 - -
9%,3 142.3 - -
TBH = Total Bullock Pailr Wours per hectare

™ =

A4ainy and post.rainy season cropping

bna.iny season fallow area

Cpost rajny season fallow area

Total Male Labor Hours per hectare

lHuman labour use figures are male hours required for

sachinery operation only



Table 4: Use of human and bulloch labor faor production of major crops

in villeye watersted experiments (1979-80),

Village Operat.on Raiuy season Post-ral sesson
TBI o TTBN TMM
thew/ha)  (hesy ha)  {(hes/ha)  (hes/ha)
Aurupally Flowing 16.7 k.6 - -
Cultivation 3.8 7.4 - -
RMdgimg 0.7 1.2 - -
Harrowi i ) [T 15.7 - -
boed tormation t.4 131 - -
Fertilizer application 4.1 &2 RO 9.3
* Sowing 3.0 - NY 5.5 10,9
Intercuiture - 1 4.8 6.6 12,7 7
interculture - . 4.4 v, l 3.9 4.3
Intercultuge -~ 1} 1l 4.1 1.6 3.6
Cultivation & ridging - - 5.3 6.3
HH O ML 19,0 47.1
Shira;ur Inise by 1.0 200 - -
Piowghing 0,49 M9 - .
Harrming th k.5 - -
Hidning ' H 8.1 - -
faed formyng S €5 - -
Calty at o b rilgar 4.0 4.6 5.5 VI
Fertylizer apil ation 1.6 1.9 V. 2.0
SOWLTig h,a 4 0 4., 13,1
Intercul'vure - 4 1.9 7.9 - -
nt orelture - 4.H B, . - -
tnter " lture - ¢ s.b 1.0 - -
19, ! 149.4 18.1 8.4
Kanzara Plowing (locad)® o 1.7 - -
Marromwiing (loca.) 42 7 42.7 - -
Eed forwatirn v, 9.0 - -
Sowing & fertilizatsiao /.0 'y, - ~
Intercaiture ~ 1 2.4 9.0 - -
Intercultuze « 2 3.8 9.5 - -
Interculture - 1 )1 2.1 - -
RALAG NG 5.0 9.9 - -
154.2¢ 209.0% - -

*  All develogmerl operaticns prior tc bed forsation in kangars village
ware carried ot with tocal implements. Thia explains the such higher
figures,

T™HH - Total Iuilioch pair hours
™H - Totel mals labor hours

Human labor use figures are madl hours regeired for machinery operatiomsdnly



Table 5: Performance of Tropicultor on B, for different operations
in Taddanapally village vs ICRISAT Center.

o

s

Taddanrapally village®** 1CRISAT Center®

Operation — o A3980-8L)
AFC Thits V23 ToH

{ha, hr) (hr/ha) (ha/hrx) (hx/ha)
Moldboard plowing 0.1l ¥+ 09 0,17 5.88
Ridging U.ald 4.4 0,24 4.16
Cultivation with aweeps 0,0 1,49 0,21 4.76
Bed shaping v, 29 1,44 0.23 4.4
Total 20.30 19,14

" Averaye of 7 watersheds at LUCRISAT Cuerter having 64 ha,
** Tha 15,42 ha waterahed belongs o i4 farmers,
APC  Actual field capacity,
TBH Total bulluck pair hougs.



Table 6. Comparative data on desi plow and Agrikart with single
moldboard plow at Choutkoor village in Vertisols,

Date of Operation: 29-u-198)

Avarage draft (k)

Depth of operation (cms)
Thearetical width {(oms)
Actual wadth {oms)

Actual fiel? capacity (ha/hr)

Time per hectare (hr/ha)

Soil mulsture ¢ 11,54

bl

14

24

7.69

170
12
25
24

0.07

i14.20



Table 7: Comparative data for local and improved implments fog
cultivation operations in Vertisols at Choutkoor village.

Date: 22-9-194)

Average draft (kg)

Depth of operation (cmw)
Theoritical widtn (cmi)
Actual wadth (cms)

Actual field capacity (ha/he)
Time per hectare tha/Mx)

Cleaning efficiency

Date: 10-10-198]

Average draft {(kg)

Depth of operation (aar)
Theoritical width (wms)
Actual width (cwms)

Actual finid capacity (ha/hr)

Time par hactars (ha/hr)

Boll moisture: 12.})

Mrikert Low cost
1 meter blade) LOOL bar
100 120
-] !
100 12¢
“/ 120
.14 Q.18
.43 4,55
(moe tn 154 -
moters
il moisture; 2J.08
4% i20
6 7
100 120‘
26 120
[AP ¥ 0.15
&,33 €.65

CRISAT Libnay

local blade
haxxow

123

4%
0.04.
&3,H0

Once 1n 50 meterm

93

0.075

13.33
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