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m'rnonuc'non ANDSUMMARY

,"l'he Inetitute s agricultu.rel maehinery iprogram iu direeted

5.towerda providing appropriate ffarm machinery deaigns to

i_meet the needs of emall farmere' in the developing countriee.

fOne essential aspect of thia Program ie that the machines '

'developed by the Progra.m must be simple enov.gh in deligni’o
be produced by emell meta.l workmg shops in. the developing

conntries. The Program has been quite aucceeeful in

‘lgcommercia.lizhig its machines A andr" 30000 IRRI-

;feffective distribution of the machinery designe originating

v:!rom the Institute, an industrial extension network was
established last year under which two regional industrial
extension programs were initiated in Thailand and in Pakietan.'
: The Pakistan Program is responsible for the introduction of

}the IRRI machines in Pakistan and the neighbouring countriel
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wluch mclude Iran"\" Afghanistan, Indxa, Nepal a.nd Sri Lanka. The

lRRI machinesvtnat w;ll be introduced:”mclude a range of power

amall 4 wheel ndmg tractor, multxcrop threahers, weedere,

.’d yers, irngation punps and other small farm equipment.

s The’AInet:tute::is collaborating with the Agricultural _Research

originally ,_eveloped for wctland farmmg'practices andf thes 41need‘

to be modifxed andv adopted for the dryland farming condi ons.

’popular in this rag:o’i. Th IRRI-PAK Program, : in its

‘imtxal atages, is focuss.mg 1ts attentioﬂ to tlna aepect, however, E

"as additional resourccs are madn available, 1t vn.ll‘ v ivert‘: ts

attention to other problema of agncultural mechamzatxon in

,the, :"<:eg=,°n,-

_’Agrxcultural Researc‘i Co.mcil helt;')ed-‘sj’iix"friai’;}in'g of the demurrage

charges and the shipment was ;fmally cleared in November 76,

Prior to the arrival of _t_:::o::_cw, Y e-xt fabrxcatxon of IRRI

prototype machines was F.v.yx’;fl_éfté.léep;,thr,ough private machine
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,V“jo"'l‘:ozju in the Rawalpindi area which was rather time conwming.
fUnus\ul delays were also encéuntéred in the #cquisition’ qft,
| a right -hand drive pick-up truck due to delays in USAID

clearance and this created many logistical problems ,

‘particularly in the ﬁeld testing o“:machinea

}?r.hgticultural Engineer on the ARC staff has already been -
v;mj;ade and it is expected that these ongineers will scon be

jo!n the progr#m.
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Fig. 1 :
IRRI-PAK Agricultural Machinery Program
Office at Rawalpindi, Pakistan.

Fig. 2 _
The Engineering Design Office of the
IRRI-PAK Agricultural Machinery Program.



Fig. 3
Prototype Fabricating Machine Shop at the
IRRI-PAK Agricultural Machinery Program Office.

Fig. 4
Inside view of the IRRI-PAK Workshop.



viaits thh most established agncultural machinery

ma.nuiacturers in Pakistan. Periodic newsletters, participation

country,

"Uxid‘e.r .a\?]ve,.ulbt-'-'contra.ct with Georgia Institute of

Techhdlo'gy,“ qvf‘auxv'fv‘eyy of paddy farmers was conducted ln‘.?
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the three major rice growing areas of Paki\sfaxyab:f,tho‘é‘jN.W;F"ffiI?‘.‘. ,
Punjab and Sind Provinces. Thie survey is being undertaken '
to study the farm machinéry requirements oi the med’i\m

sise farmers who have the resources to acquire eixriplev."

farm equipment but bﬁnd most imported equ'ipmépt.‘l‘:éy@dif

their means.



& The Axigl Flow Threshe ‘
it An older version ot the VIRRI axial flow thre‘l'lier with,

the rotary grain cleaner, made by the-‘:l-!a/

'_f»Karachi was modified to inc orporate latelt ’design improvemeote

jf(};;Preliminary teets indicated that this machine wae not Quitable .

‘f"._:ior threshmg tall paddy varieties because of excessiv: :

r‘,,»f-lwrar.\page of atraw on the threahmg drum The Hmachine

\’?'was extensively field tested and modified during ;,the lact

lfii‘paddy threehing 'aeasox

: 'T‘wovtfull length kni ves sete were rigidly bolted ‘

the concave to‘cut straw in -to smaller pxeces. A"number oi‘

:},bﬁ:heee were pivotly mounte for- eaey inuertion or removal
fro the concave._ This arran gement provided greater straw

;f"fi‘cutting flexibility and reduced power requirements under



Fig. 5 .
The modified Axial Fiow- Thresher shown with the

pivotly mounted concave knives sets for. chupping
paddy and wheat‘straw.

Fig. 6
Prototype Axial Flow Thresher fabricated by M/s.
Lahore Engineering and Foundry Organization of Lahore

being tested at The Rice Research institute,
Kala Shah Kaku.



varying crop conditiofi” With multiple Imife sets; only

;c\u paddy__ tra.w into emaller ple«zes” for snlmul teed.

During ﬁeld teitl(iig No. 6), &lm tllreehing outpnt with
dwarf peddy varie&ee wae up to 0a7 tonlhr a.nd Mth tall
,}Bumatti vatieties lt was up to 0.5 tonlhr. Insertion ot_
all the ﬁve sets of concave knivee reduced the gxain : i
loss from 1.4% to 0. 56% at the etraw outlet wheu threshtog
dwarf paddy varieties. Loues when threohing tell Bumotti
varlety we're negligible and never exceeded 0. 07% during |
theee teets. The deuiled report alongwith date ie included
in Appendix VAN,
From the tests it was concluded that the modiﬁed

thresher can successfully thresh both the dwarf and the
tall paddy varieties popularly grown in Pakistan. Work
i{s now underway to adopt this machine for threshing

other popular crops in Pakistan. Tests and development_f"’
work on this machine will continue during the next wheat |
threshing season since wheat is the most importent crop in
vPekiaten. It is felt that a multi-crop threshar which can
satisfactorily thresh wheat as well as rice can find

a large market in Pakistan.



-B-
Root Zone Liquid Applicator

A locally fabricated IRRI root zone liquid chemical
applicator was evaluated at the Rice Research Institute, Kala
Shah Kaku, Lahore, for controlling insects on paddy crops. Two
techniques were used for the rootzone application of insecticides;
(a) IRRI Root-Zone Liquid Applicator & (b) Mud ball technique.
The tests indicate that the root-zone application of Lorsban
insecticide with the IRRI liquid applicator provided bettor
protection against rice stem-borer as compared to mud-ball
techniques. Average paddy yields of 2096 kg/ha were obtained
with the root-zone liquid applicator as compared to 1172 kg/ha
for mud-ball application, 1022 kg/ha for untreated check and
2056 kg/ke for the fully treated check. While the fully
treated check and the liqu'id. applicator gave similar yields,
approximately half as much chemical was needed with the
IRRI root-zone liquid applicator as compared to the fully
treated control. Appendix "A'' includes the test report prepared
by the Rice Research Institute Scientists at Kala Shah Kaku

on this applicator.
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INDUSTRIAL EXTENSION

o ,Exhibits and demon'.tratmns of ’thel[ IRRI ma.chines were“

',‘organized at three farmers fairs (fxg -‘No."y‘,i}?ﬁ 8) at Mandi

kBaha.uddin Kala Sha.h-Kaku and Rawalpmdx.

More than twenty demonstrat:ons o£ IRRI machim '

. were held for farmers, manufacturers, research_ stations,

‘umversitxes and other mterested !pa.rties m: Pakistan

The Project sta.ff partic:pa.ted fouh-;i' agricultural

seminars and ma.del 'forma.l -presentat:ons on the IRRI programf‘r:i}

at two such sem_ina“‘,,(.




Fig. 7
The IRRI-PAK Machinery Program display at the
Farmer's Fair, Rawalpindi.

Fig. 8 A

‘The Diaphragm Pump being demonstrated to the Chief
Minister and the Secretary Agriculture, Government

of Punjab.
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MANUFACTURING DEVELOPMENTS |

Interest inimanufdcturmg -th -axial flow. thresher"

;ﬂf‘{fis qmte hxgh in Pal\xstan. Fwe ‘ omp"'_ies bha fabricated

The detazled manufac*urrw duvelopments a.re’ mcluded in

.vappen"xx "C"

_rcompa:nes, ,:xe a,t Lyallpur a.d o'xe at Gujranwala have

: fa.bncated +han~ u-otcmrp purps a.ul a‘e now' evaluating

fﬁ"ﬁitsgma_rkeﬁt‘. o

:"[._’Oiie :pbrtab1a peddy t‘ueehcf”ivas'fa.bi'ic‘aiefdw by a:

company at Rawalpindi and t‘ms machmc ‘s g:1

:modzﬁed to thre.sh tall L,a.ddy vanet;es a.s well atl

:other grain cr ops popular »m Pakm*a.n.
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FARM MECHANIZATION SURVEY

| A ‘survey of medijum-size farmers was inttxated inr
{‘f; ‘thc major rice growing arcas of Pakistan, Farmers with |
j medium -size holdings have adequate resources to acq\ure
“an intermediate level of mechanization. 'I'hey ﬁnd that |

suitable farm machines are, however, not available in

| Pakistan to meet their needs. 'I'he IRRI-PAK Nachinery

Punjab and the Larkana.. Da.du, Sukkur' Jacobabad'

the IRRI~PAK Program. Informataon gathered in ﬁthis |
A‘v‘survey will be highly uaeful in gmding the activities o!

the IRRI-PAK Agricultural Machinery Program. A sample
survey questionnaire is included in Appendix. '"D'. The data
- collected during the survey is now being analysed and a |
k»‘,detailed report will be included in the next aemi-m@l

" ‘ | ré?orto



&‘at Rawalpindi A'l'he engineers worked ‘with Vthe_PrOJect ataff |

an ‘were traine ;in the over-all program ope'ration‘ and

approach to, machineiry developmentr-

‘Mohammad .nyas :""an,engmeer on the IRRI-PAK

:‘Program participated in a two-week IRRI i_gricultural

i;Engmeering‘v'li'raim.ng ‘Program m the“Philippmes and

Ajspvvnt two additional"wee ;s;familxar‘zmg w;th'

vmachinery pro;ecte currently underway at th'. Inatitute.f

EHe also.fapent some time m”"‘"rhailand with our co‘ ter-

part program,v IRRI-Thai ‘Agncultural Machinery Program

and Visited cooperatmg‘ manufacturera of IRRI mach»

m 'I‘hailand and in Bombay,_,

,Pakistan
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~ APPENDIX A

+IRRI AXIAL FLOW THRESHER TESTS:

Regort No. 1

- An oMer version of IRRI Axial Flow Threeher. wbich was

"Iabriuted by Habib Industries, Karach; was modiiied to lncorpor" e

the latest improvement._ The rotaryl screen cleaner, grain -luger,

collecting boards and upper concave ‘were eliminated A new'*:'

modified threehmg druni Ulove‘ and :an‘ oscilhting conveyor-ecreen |

‘was inatalled The position of .the winnowing blowere"w; raioed

_;;«to dlrect a.xr on- the'/ ain; fallmg from concave to thw oscillating

This machine was extenszvely tested and‘ further modified . '

“at the Rice Reeearch Insﬁtute Kala Sha \ ‘aku‘durmg the last

paddy threshing season. : Test °‘vere"»fdone to determme the

design modification neressary to threah the tall pa.ddy varleties
k and to evaluate the threshing output and loeees on the dwarf and
tall varieties grown in Pakistan. The dwarf PK-178, IR=6,
| IR-8 and the tall PK-370 Basmati paddy varlt.i‘ee were thteslieé_

tluting these tests.



. Test Procedure:

Threshing perfo

1

evaluated, ‘ without the' concave’ knives

full ‘length concave knives,

conductad with & combination of lnives and

pogs on the threshing drum as well as ¢

‘pegs on the:drum.

enginewaBHOtP w fulenough to permit normal operation.




,fi'-sover loadmg

He




peg offer wider impact area

t the .rop and' this improve thr hing performance. The

round shape of the pegs also mmn'nizes grain damage when

threshmg delicate crops such as beans. “The arrangement of

the pegs and knives ,on;the threshmg drum were staggered



keuch that each altemate kmve or peg was in a different
‘,_"circular pla.ne. 'I‘}us resulted m mcreased threshmg nnpac

'and better sweepmg 0 ‘the "-onca.ve wh;ch improved threshing |

'and» .seParatmsfz

modification-were made on the chasis

R







9

A check for the reasons for excessive losses with dwarf

"f"f"_[varieties R indicated that the angle of the deflectmg louvers in
. the threahing drum cover was 25 and not 12. 50 as recommended

 movement of the threshing material and improve grain straw

' geparation, -
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Test Report Nc. 2
Axial Flow Thresher
'I'he machine was mo&iﬁed according to fiua i'ecommendatiréhi/f_’
of ihe report No. 1. The final specificatio’x:x of th‘é machine was
a.é follows: A

1) . Staggered a.rra.ngemen"“ of th""f kmves and pegs on the g

thre shmg drum. o

The threahmg output and grainloss da.ta.was collected
~ without the concave kmves 'and with varymgvcombmatmns o
of concavelknives. The test data is given in Table No. 1

The machine performed very well throughout the test and
the losses for the dwarf varieties was quite low. The threshing
" loss was 1. 04% when operating without any concave knives and

was 0.56% when all five sets of concave knive were used,

The threshing output in given in Table No. 2.
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TABLE NO, 1

Threshing lLoss - Blower Loss Seive Loss

Concave Knive Threshing Cutput
sets Yosition kg/min ton/hr Weight %hage Weight %age Weight Y%age
LB LB LB
A5 In 9.9 3. 56 0.121 3. 57 0.013 3. 05 - Negligible
"ou g.9 .66 s.121 ).54 7.913 9.5 - " .
non S.45 J.63 J.125 0.59 J. 015 J. 27 - "
All 5 Cut 10. 35 2. 69 J3.24 1.4 3.917 J3.37 - "
nwoon 9.4% J.63 2.223 1.03 C. 217 .08 - 1"
Conon 9. 45 0.53 J. 227 1. 04 J.J13 J.Cod .- "
*Ro. I Inside 9.9 0. 66 0.1609 3.725 ). 015 J. 06 0.011 0.04
No. % 31012 0.67 2.1653 J.728 0.3132 9. 06 - Negligible
No. " " 9.45 2.63 J.1543 0.728 GC.Jo132 2.06 - "
No. 1 & 2 b side 9 J. 4 J3.1322 J. 656 J.0176 J3.08 - "
No. " " 9.9 J. 56 0.1338 0.626 0.911 J. 04 - "
Neo., " " 9. 9 J. 66 J.1477 D. 666 J. 915 J.06 - "
No. 1, 2&3 Inside 10. 35 J.09 J.143 0.617 0.015 0.06 - 1"
No. " " n 9.9 2.66 0.132 0.59 0.013 J.05 - "
No. " " " 9.9 J.56 2.192 0.59 U.013 J. J5 - "

Note: ~irain losses data with varying combination of concave knive when threshing dwarf IRR-6

paddy variety.
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. TABLENO. 2 e

“Crop Yield

: Threshing Output/hour =
Lbg i U Kess b

__Ton  Crop Condition ILbs. Kgs. Tons. = = .°
»:+ 1.476 Normal moisture 1434 645.3 0. 717
o content : i L
L Fairly wet 1312 593.4 J.656
- 1.35 Normal moisture 1400 630 0.7
A content R RN
Fairly wet 1295 582.750.64 -
- Normal moisture = 984 442.8 0.49
. contemt . - T N -
_ Fairly wet . '820-369 - 0.4 . .

Sr. Crop Variety
1. PK-178

2, PK-173 i Pl
> IRRIG o —omnT

5. -~ Easmati-370
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%-‘;Both the doncave wnd drum knive~are based |
“f;on the design of the American Spring and
| Prossing Cc)mpnny, Bomuay, Indie.
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e ‘'Test Report
‘one":Apphcatmn of Insecticide for
Borers Protection Kala Shah Kaku
ce 1976
) ' BY
,‘a,r, A. Na_]xd and Mushtaq Ahmad*

Ri

. mud-ball (MB) and
/apphcato: and .




e




v '-dermally as the operatot is more’ exposed

insecticide.

* Assistant Enscmologist, Director and Assista.nt Research Officer, ‘
o respectively of the Rice Research Institute, Ka.la. Shah Kaku. I
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Evaluatlon of Root Zone Apphcattoa of Insecttcxde for the Control of Rxce o
‘Stem' Borers, Kala. Sha.h Kaku, 1976 :

D.O.T. 12.3 76

Rephcatlc s =3

Variety o= Ba.smatl 370 .

T.No. Treatr ents , Dose a.i. lha!kg)},” -
(iMethcd of 30 DAT 55 DAT,:
a.pphcatlon) (a)

IRRI Avmlicator,;,; PRI
1. MRz (d)
2. MRZ
3. MRZ
4. iZRZ

Avera-e
S. Treated check
(Basudin 10 G)

1. Urtreatec Check .- _

a. = iLay after transplanting. - S

b. = Dead Leart; average of 3 rephcatto‘n‘

c. = V™ile heads; average of 3 reollcé L
d. = Ap-lication with mechanical roo "zone pplu:ator.

e. . = Application with mud basis. = :



* ApPENDIX "B

Industiial Extension.

‘Mass_ Media

Two IRRI-PAK Ag lcu.ltm'al Mchmery Newsle“tei‘sﬁ“""‘.\' e




! :' ”“ [lt\o'

l-known: agnpultural and,politica.l pei&on‘a.lities saw the’v

f’wel

the se - demonstratmns. ; Althou\' |

"ﬂ'during these demonatrati ons

(Y2 SN SR
) Semina.rs

‘he Pro;ect etaff ‘partiapa»ed: mj vthe tollowﬁ:g \aeminars

;and workshops and} reaented‘papers and held dxscusaxons on ‘

NS




" the IRRI-PAK projoct at two of the seminars during thi
 period of this repoffzi"f
| 1. Farme rEconomic Survey 'r'St{'td,ies Workshop, -

. Islamabad,

ARC/FAQ seminar on Agricultural Perspective

Planning in Pakistan, at Islamabad,

" Personal Contacts

ers 5551 cox‘it.a‘cf/s‘l ,, _w'e'i"é'f:r‘xi;é.de’ ‘with the. ollowmgmanufacturerso

- -Pakistan : Automobile Corporation,.

ilding, Karachi






"‘;::Kot Lakhpat La.hore. .

, {'f,‘.{szowshera. Engmeermg Works, Nowsherii_f‘
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India for wheat. The experience gained by this company
for threshing wheat with the axial flow thresher is of

considerable interest to all wheat growing countries.



Pty

Karachi

Habidb Ind.*

Py
s YW Allwin Engg
Y ‘-—L. ’ k.f"‘n!b-\*”‘
' L ? Auto Torp
mm/ . ./
PESHAWER,( o © \“d L:.ght Engg
S NowsEHRID Y RAWALPINDI | t ‘
,) \R ,-\_, L‘, : Naya "Daur
f aummmu - e
{ J’ ~Bella Engg
o~ LYALLAUR LAuogg’
-
e OKARA , Hyderabad
\ MIANCHUNNU o ©
~ A MULTAN @ s Rehman Engg
BAHAwALPURe _J
; : / Sukkur
SUKHAR . 7 ‘
; e e _erza Engg
4
@ ;Bahawalpur

S PERSONALLY

T-'A].].at--'-ZarJ.,_

Multan
Murad Encg

Mian Channu

Ghazi Ind.
Roomi Ind.
Okara
Carvan Engg
Paidar Engg
Lyalipur
Master Engg
anwar & CoO

wahid Engg
Danishmand

—.ahore

LEFO¥*

- DECO

Mantfacturers who have
complete ‘thelr IRRI prototype

machlnes

CONTACTED 'BY PROJECT STAFE -

Lahore (cont.)

Ravi Engg
Ittefaq*

Matchless
F.W. Engg

Gujranwala

Javaid Engg*
Climax Engg

Rawalpindi

B.T,F*
zahoor Engg
Mardan
Sarhad Engg
Nowshera

Nowshara Engg
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- APPENDIX'C!

| Manufacturing Development .

Based on their obser_yatm anddzscussxons, one“Habx\byﬁ ;




!ndustriea thre Bhe"




IRRI diaphragm pump. Tha company 19 evaluating

IRRI machines.
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?fhma‘chin'es . ‘_

A number of other Pakxsta.m manufa.cturers have

y’shown interest in the productmn of the IRRI ”ma.chines.:

Engineermg drawmgs ha.ve been supplied to the cornpames

v'vflisted below and some of these»‘-compames have started the

ﬂ_fabricatxon of theu' prototype .machmes.

hazi Industries,

'Sarhad 'Engmeermg Works, wMardan}.;?;'

; 6,7 Okara, ;Engmee rmg Works , Oka.ra.



F a; mer‘s;Na.me i Enumerator

‘ i"'A GENERAL INFORMATION

" 'Non' Farm' income_

1~"»D13tance from the Market Town

‘ GENERAL MECHANI ZATION

. 10. - Do you own a tractor_ | :



'Horsepower,_

u, ‘What equipment youmefor?

‘ ‘a) Land levelling {

Seed bed preparation




_/j) Others

Do you hire out any of your machines to others

_How much additional labour do you need at peak times

what | dpév;"_é.tibn’*““7 PR o .

. Do you have ditclty i gotin romirod soasonal

labour.:

. what difficulty_

.

. Do you think that farm output can be increased by

mechanised farming? o o

oncy, if yes, please explain___

o "Have you been contacted by any machinery dealer or




e’ Are spare pa.rts readxly available, “yes._,

5 ”}_’RICE MACHINERY

Dowyou grow nce?







.LIST &F PERSONNEL

 Tachuteal Statt

Name | ‘_ brganization Title

1 Dr. A; U Khan " IRRI Project Director

IRRI/™™ ;.(Research Engineer;‘ff" 3

z phmp L. Hes

0 IRRI “f__:Research Aasiatant ‘- o

Re earch Assiatant_f B 6

:’!Re search Auistant : 3 {

’ %’67 Sahibaada Anwar Ahmed ‘-Agri-Eneg- 6

7. ‘:,Ghulam' Sarwar Reaearch Aide _

‘k

 "’8. :Pervalz Akhta.r

; Suggort Sta.i!

2 Moha.mmad Jameelf ‘Senior Mec}tani c 4




