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Because pl.ans for this trip Ere mt finalized until 25 February 
1988. the day before leaving lllV lane post. this consultant 
received virtually :oo guidaD::e from UNIID or ONIP /INDIA as to 
zeoa»lllefldati.ons for personal safety/comfort. the details of lllV 
mission (except_ for presenting a technicill. pa.per at the 
International S~ium on Electronic HeaSurement Techniques ard 
Microprocessors in ~culture) • expected results or reporting 
~- I presmecl that llUIXl.ICHP eniect.s some evaluation 
of the efficacY of its JCOIX8DIS in microprocessor applications at 
the Jabali:iur MAEP center. tberefoi:e I as5lwai that I bad 
auth:>rity to i.nvest1'1llte the facilities. eaui):lllellt. staff and 
teclmical ~.of that Jlll'Qlram. further. I haw: t.aRn upon 
anelf to dew:lop a ftJIOrt. fo.rmt vb1ch shall be de cwed. 
accevtable to llmX>AIGP in lieu of wior instmcticm. 

Cira:llst.ances of this visit resulted in m..ior 1--diments to nr 
efforts to conscientiouSl.Y learn details of the proaam and 
evaluate its effectbeness. fizstly. - visit 'AaS during am 
imrediatelY after the lnt.emational SYISI05im on Electronic 
M&asunmient TechrW:luas aid ~ in . Allricul~ held 
at Jabil'Dl.lr 8-10 March 1988. As JDiJtbt be~. Dr. J. H. 
Mzmal. Pro.iect Co'>rdinator ~ had aenv details of JlQSt-sY11S10Sium 
financial mn admin:lstratiw: matters to ooa>lete foll.owhMJ the 
SYIM>Sha Further. DIV visit correswrded to the end of a 
fi.nancial accountinJ period at the imtitution. These 
1'eSllODSibilities limited the tia for the Pl't>Ject rcordinator to 
devote to technical di5cussion!t. It was the intent of 
the P.ro.iect O:ordinator that I spend amt of the period 11 Mucb-
24 March in teclmical discussions with ~taff med:er Dr. S. N. 
!llrty. A serious accident in his family on 12 ·Much resulted in 
Dr. lllrty bei.nlr called away "'or the duration of _.. visit. 
llmitmr • mtential contrimtion to the Pl'OIJlam. The visit 
was subseQuentlY shorf'..ened to the extent all°"9Cl by available 
airline schedules. 

~ Pro.iect Coordinator indicates that Jill' ~ contrib.Jtion 
RU fulfilled bv DIV technical 'J)l"eSentation. chairin« a technical 
session. servin'1 on a discU!.:. iora ~l arxi DIV advice an:! 
encouraammt to att.end.in« scientists aid to scientists at the 
Powarkheda l'e56U'Ch station I visited. from DIV own vi~int. 
the time mi effort of OOth oNIOO ard lllVHlf could have been 
utilized 111)1'9 ~icientlY durin« an~. •ll oranized 
Visit fJf about 3 web. Altlxurh mv s'!l"Vicea wen SQ!Cific'.ally 
reoues~ b.v MAEP. aNS s credentials "91'e offered in f•lll. I 

. semed , dis8J'IX>intment that. lllV foral tra1n1nr is not in 
e~ics. and a reluctm:e of mEP ~l to discuss 
t.:~ details of m>.1ect devel.o1:1mtnta. It was not until I 
had·~ 1.0 daw on site that this oroblem was llDStlY Overeom!. 

.. 

.. 



.. 

-·3 -

ITINERAl\Y 

The followin@' describes in brief w itinerary and contacts during 
the trip: 

26 Feb - 2830 leave b:.lllle duty station via personal. vehicle to 
Denver. CO. UA168 . to Nev York. PM>S to Frankfurt. 
PA150 to New Delhi. arrive 28 Feb. 04fRJ hrs 

29 Feb - Report to UNIP /IND for triefin« and ~ of ISA. 
Report to fHP /OOEA!AEP Chief Ca:>idinator. Dr. Krishna 
Kant for briefi.M. · 

01 Mar - Report to U.S. Jimbr;sy. Agricultural Attache and mm­
OICD. Bedn JllieJarat.ion of paper for SyqioshD. 

2-3 Mar - HAIP. preiere s~ign -paper. - Aldience with 
Mditional Secretar.v and Director General. National 
lnformtics Center Dr. M. Sesbagiri. 

01 Mar - Naticml lblidaY 
5-6 Mar - We emm 
e6 Mar - IC433 to Bb:>lal. IC 469 to Jabali:ur 
VII Mar - Visit. ~t Cl>lle@.e of Engineering nth Dr. U. S. 

llatnapr. Principal.. At.teal openil'Wf of Worblx>p on 
Modern Trerm. Develor;mmt.s and Practices in 
Geotechn1cal ~-

8-10 Mar - International S~ign on llec'"..ronic Measurement 
Techniques and Microirocessors in ~iculture. 
Jawaharlal Nehru Krishi Visme Vidvalara. Jabalpur. 

11 Mar - Teclmcal discussions vith tl!EP staff. Visit HAEP 
facilities under reix>Vation. 

12-13 Mar- Heelrend -
14 Mar - Technical d:i.scussions with MAEP staff. Visit PreSent 

ltAEP facilities. TrrJel by train with Pro.iect 
Coordinator to !tarsi. M.P. · 

15-16 Mar- visit 1.onal Mricultural Research Station. Powarkheda 
Clbsbanebadl and surrourdin« Tawa Irrigation District 
reservoir am CC!lllllBnd area. Return to Jalal.Pll" via 
train. 

17 Mar - Fo1118l d~iom with Pro.ject Director~ 
ob.ifci:ives. ~s. i>hns and a:oblems of MAEP. 
Jab&l.Pl?". 

18 Mar - National lblidav. Renew equiynent for MAEP nth 
Pro.iect Coordinator. 

19-%0 Mar- Weelrm:l 
21 Mar - Visit Collee of .l..cricultmal bineerw. JNKVV. 

IC470 to ~. IC 434 to New Delhi. 
22 Mar - tJNlP /INDIA for del:rei:fiiw. Arran«e airline flichts 

USDA-OICD at Ami.:rican lmbusy. 
23 Mar - free . 
24 Mar - tJNlP sett.a financial affairs. work on UNIIX> ?elX)rt 
25 Mar - ONDP/IXEl!JA!P work on relX>rt. debriefi.n« 
26 Mar - PA73 to Frankfurt. LH1452 to Vienna 
28 Mar - UNIOO/Vienna for debriefw. contract. 
29 Mar - LH1471to11mich. W7 to~. UA287 to Denver. 

Return to Ft Collins. Colorado via i:enonal auto. 
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The SYlllDOSium ms opened Tuesday llm'llinlJ with ~tinss from the 
Pro.iect Coordinator. Dr .. J. H. &rar.l: Dr. D. K. Shana. Vice 
Cbar¥::ellor of Jawarhalal Nehru AIJricultural. Uni:versity. Jabali:ur 
CJNKVVl: Dr. Krisbmi Kant. Chief Coordinator. llUPIIXEIMAEP. New 
Delhi: and Dr. Dixit. Vice ~llor. <D. These diJmi.taries 
encouraed the 1JBrticil8nts as to the po'te."'ltial isiact of 
electronic technology on ~icultural ~ in lDli.a. with 
several mentionina specifirAJ Jy the ~ for imDroved 
l'EIDMelDent of ir.riJzation at.er and of soil fertility. for 
-~orecastl.m and control of crop pests and for protection of 
stored PL'OCllEe-

The attention by the ~ Program Qxmlinator to ordnization&l 
details was obrious. A l'rofessieutl l:v iimJl&l'ed piaa&m with 
amtract.s am1 iiarticiJmJt • s names and addreSses "ABS provided to 
renstrants. Gi-om> neals and a reczeational ~ were planned 
to~ diSoJSsions beYt>Di the tecmdcal sessions. 

At.temiar.::e exceeded 12e at times. with an estimated 40-60 
scientists and engineers at each ~ti.on.. ~tion 
was from tbroug}nrt, llx:lia. m:th both agrl.Cul'blral. and industrial 
pa_~ipants. Four erutineers reuresentiur the international 
electronics comamity also attended. 

Seven technical sessions ~ held. with· an additional panel 
discussion relative to the ~ aJ¥I opportunities in 
uricultural electronics. Tha uresentations DBY be~ into 
three general areas: ~ deve:loiiment. software devel~. 
ani ~ of U.ricultural scientists in electronic 
fundamentals. 

~t of the hardware develo-arents reiiorted by Wian scientists 
are still in the develolllmnt st.¥es at this time. ArrDnJr. t.h:ise 
devel~ "1th irost lX>tential are elb.."'tronic meteorolorlc 
stations for collectirur "8ter aM pest manaement data. devices 
for in situ soil ~ter memsun:m".!nt. electro-0i>~ical SJ'S'telm for 
determini.M croP sta'tll.S arid th;: soil fertili tv testin« devi..:e 
un:ier develo~ bv Mi~!Y. Jabal;ur. 

Soft"Rare develoPments of s1Jmi£icance in:looe a pro~am for 
aan.v:em!:llt of an . m:icultural data we. ~h miRht in:l~ a 
reirister of si:e:ific scientific imtruments available for use: 
ine~ive soft~ for data an~l.YSis ard ll program to allow 
irriatiora 'PI'O.i~ nanMtn"S to sch!dule "liter deliveries uixier a 
commrd ~..a. In mv O"Piniora. it i.!5 thes.e ari--..as cf ~ii llltural 
&ta tase ~ that n11 ha~ ~ ID)St inmediaU: imcect of 
microproceeors/~ on In:lian uricult\11¥.J. Proa-mm 
to scb!dule wter ·delivl!sries rill all.O'I the Jlllm.!«er to 
~ l'rOblem areas "1th t!Y: delivery syStem am J)rOVide data 
for better allocation of oiieration am mein'cename :fundiraa. tat.a 
tuoe ~ ava1laba to Extension sub.iect matter s~ial~ts in 
t!Y: districts ~.,_11 all.O'I ~accurate. authoriuti~ anabsis of 
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field "Problems from outside that pezson·s area of specialization. 
inert systems for pl~ and d~tic evaluation by these 
Ext.ension si:iecialists lllBY have particular utility if developed 
for iiersonal COllPit:P..rs. am I ~ efforts at su:::h 
develo~..nt by ~.EF'. 

One of the 11DSt ins:iortant as'Peets of electronics reported. so far 
as ~iculture is con~. is that of t..-a~. lbrlchri.de. 
cuzriculturalists are very conservative and the potential 
a!lPlication of electronic tecbmlogy to aaricultural problems is 
not llidely recomized. Thls. amreness PNCIW and tra~ of 
these uricul tural scientists is the necessary first step in 
widescale adoption of nl'Jdern techoolOf'Y. Tra~ ~ 
described ranaed from smrt term courses to develop awueness 
throu£h formal instnaentation trainiM es JJart of ~culb.ral 
curricula am to ~ 'PrOll[I'8IE in .uricultural electronics. 

FACll.lTliS AT !SEP. JABALFOP. 

Siooe its incel'tion in ADril L<HJ5, ~.EP Jabali:ur has been 
oi:ieratinlll from su'bstandard facilities on the ~ of JNKVV. 
Tte initial ieriod req'IJired develoiiment of the administrative am 
Ph.vsical infrastructure necessary to supp.>rt th! 'bechnical 
~ 

In the iast. siiace for traini TMZ' proerams has been b:>?"IV".Med as 
aV&ilable from other ~ 1.mits. Laoorat..:-ry steee available 
lacb the 11.ghti.M. security or emri.?'Qrl!IBntal protection 
necessary for QU!llity electronics develo)DG'..nt. !s of DIV visit. 
renovation of space to rouse ~.EP is DD..ar~ t:XG>l~ion. This 
1'1"0.iect. at a cost of 50JDl!i BS 450.020. will I"eSlllt. ir; =:x!.~-n 
~ of aoout 550 SQU!l?'e J1Bters which will allow nainte~ 
of a clean. controlled environmmt De\..~arv for operation and 
develo~t of electronic eQUiment. Th! s~. mll incl~ Ml 
envi::onnJ!ntallY controlled OORPJter l'OOll'.. lab:>ratory si:ace. 
conf~renoe facilities ard office si:iece for a professional staff 
of about 20. At this tine. th! facility b be~ pai.nV!d. · 
electrical fixtures JrOUnted ard cb:Jrs ard hu-dware in9tall"'3. 
T-=l!=Pt,:,ne reauisiti•)M hav~ 1"..e!n 'PI'C...:essir,.i arad tM facility is in 
QI.Jo!: for teletlb:iM in~tallatiora. Tl"~re rerrBins U· maY.f.': miror 
rel)!lirs tc• wird:·'-'S. ir1.,tall ·:>ff ic-: anj l.!sb:rratorv furrd.shiMS and 
iMtall environrrerital ~nt?"jls for tre ·~·~oter ri:.)l'tl. It ~ 
anticiteUd th!lt th! ?'600V.&tl.:d fa~ili ty "-"111 re OCCU"Pi~j in Aoril 
or Mav 1988. An autotrobil~ w ~ rer:ently a-:ia1.Ji.red for 1'1"¢C'am 
SlnJP".>rt. 

STAFFING l.T M.~. Jl..BJ>LPCJF 

~...a1.JSf:' of 11.tCk of adea1JaV.: f.!lcili ties am the ~si tv to 
dwelol) 'Pl'Oa-am infra.4'tril'~1Jre f int.. ''r'l'' a verv limit.Ad 
v.ichnical sWf ha.~ bee:-.l MS".:rnbl~. In addition to tb~ Pro.ieet 
Coordinator. th$ 1'%'0.ieet hatJ bi.rt t~ scienti.5U of an ~ 
sWf of alY.AJt 20. Dr. S. N. Murty 1'1"•:.vi• .t.irii:uitill"al 
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exi:iertise (ana.l,vtical chemistry\ ard Mr. Bai that for elect.rcnics 
desiJ!n <electrical ~~~=--tr.:!~~ ~-~"" th.~ ~":e :=a-2 mx:h 
~ 'Pr'O&!l'eSS in developinlr ard presentinfl ele."!troni.c a~ 
QrOfZr8Dl5 ard traini~ for agri•::ultura 1 scientists Md have a 
a:>rlti.N! probtype de''i.ce. 

Past. efforts 1't re~:ru!tnent M''e been hi.rdered 1'r lr....l: of 
suitable facilitie.• ard 1&~ of interest in ~cul'blral 
applications by potential staff. The new facility sh:>uld help 
attract staff to M.~. ibe'.11er. it a"PPea.rS unl~)y that the 
vroaarn can attract exiierienced ~_rs with a proi1en record. 
Therefore. it is iDSlort.ant that peoi>le with intelle-""tual abilltJr 
ard initiati"Ve be identified and that~ Pro.iect Cpo:rdi.nator be 

-- n:ven latitme for ~lOPW th:=se people by offerinJ a variety 
of professional~ O'PJX)rtunities. 

lnitial eauiiuent acauisitions l'e\re beo=-_n in ~ ap_a of 
ooamerciall.y available uricultural im-:...ruraents. inclaiing · a 
'Ph:>tosmth!sis ID!SS~ ckvice. a l.P..af ~~ neter. diRital llll 
neter. infrued analyzer. ~in noisture net.er. infX'Sr{d 
'therrlr.meter and one t5/IX'S iiers-:m~l COllPlter. Tb!:se instruuents 
have been med .in mllD'!rous eleztronic a~ w~ Md 
s~ific instrument traini.IMl w.:-rksooM fc·r aai-~tural 

scientists. • 

RecNisitions were Placed in A'P!"il 1987 for w~_rn eQ\Jiiiuent 
necessa'!'.'Y for desfim. -prot,~ty-p~. ~ing, ~tw and 
deb.J«.crl.n« of electronic am nrlt:rowr..JO!S~~r ci.r.::i.ii ts. Only a '~rv 
snall portion of this eQ•liatP..nt lYis ~n deli '.rerej -.:,~ dsrtte. ~J5 
the new facility is neariM comDletion. ~i'tn:i deliverY '=·f tre 
remirder of this ea•Ji~..nt will assure technical cie'relo~ts 
can l)l'l:x:eed. 

f1~..r flJQui:sxnent Melds in~lude F.d:litk>Ml COlllD!l"':'ial dat!t 
louers. climatic imtrulrents. rem:>te contr . .,l telemtrY equi~ 
aid conrrercial sof'bla:P.: 'P!'C~es for 1.1'5~ in ~icultunl 
.s~ientist aw.u-e~s "Pr,..>Ji!nm! ~! w.:11 -~ ~w:k;.-pnent, we.~. 
Port:s.bl~. ~ttenr tY.tP~riei:j f"~ri-:f·~~!O::") o:•mP.JtP.s~ ~:illd ~=~'Ute 
-prr.>tr.tt~ ~relo'Calerit by all0to:ir~ th~ sci~ntist..s t.:. ·:·:>reentrate 
on ttii: aaricultural ir1t..F.=rf&~ r-?ttb::r th!m MTtirur ":·.:· r~~1~k1:.:. a 
mi~l'rt':it:e550r S}'Stelr1 for °'ai:-h ~!kf.; tr.> re i:J.!velo~. Use Of 
mi~ for enulation of "Mt "ill ~"'1\tu:tllY ·re i:s 
dedir..ated m1"1'0i>r~or is a pr.-;.v~, eff~:tive ~nl·'.)t:UJ!r1t 
technic11.ie "r.ich alloii! soft"81'!! develou~ 800 deb.JUi.Nr in a 
hi«h ~l lar~e. . Tl-,, 1Y.1rtability c>ff~red bY t~ br1~'!9.!e 
comruter rill all°'1 !WS~ un1er ~1ell.JllD!mt w b!- 't!st~J undir:r 
fi6ld corditir~. 

Ttr!J ~ Coordinat.or h~ 1YJ imn!diatl!J &::s~ tr.· &.:Qui~ 
flJQlJii:iuent vi th si:eeial l'eQUlatory controu. ~u:t. as radiO!\Ctiw.: 
JD:)isture and ~ ~~sitv CW.~ces. This a~ u, be ~ sourd 

• 

• 
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decision in tezms of overall resource allocation cmsider!¥ the 
additional· infrastructure necessar.v for remlati.on and control. 

! ma..ior future need is for semors. coasianents and devices for . 
use in both traininll and instrunent development ~- I 
cannot nab SlJBCific · reo:mnenhti·~ at this ti.me. bit sans01'S 
ll8Y inclme those for dis'Placenent. force and pressure as ~ll as 
other enviromental measurements. 

It is i>lanned that additional personal comprt.ers "vill be acquired 
soon after the n5 facility is occm>ied. I s~t that these be 
acccm:eni ed by appropriate software and be ilxx>rporated into the 
a~ and trainiM 'Pl0t[ralll5. 

In future acquisitions. it is imcerative that bids received for 
items requested be revieAed dllectly by the P.ro.iect Q)cmlinator 
to assum that procurements are nxlern equi):llll!Dt that m.ll 
fulfill 'PI'O.iect needs.-. The time required for~ of even 
SD&li items seems to del.a.v ~ ·of the Pl'0.1ect. Some sy,stem 
of limited. ~ procurement a:>uld iJw:rease tbe 
conti.mity am efficacy of -product develoiaent by minimiz~ 
these delays. 

PRCXm$ TO IWI'E. M6Ef>. JABALPOR 

Other than :facility am infrastni:::tural developrent discussed 
elsewhere. -~ throum the tMEE> has focused on three areas: 
a~ proaams. traininll of uricultural scientists ~ 
'P1'0C:h.ct develoarent. 

The key to develma!mt of devices which mll 'Prove useful in 
in::reased uricul'blral JJI'Oductivitv is feedbact from th:>se 
uricultural scientists wh:> are in dailY contact mt..11 the farmer 
reardiM the illlx>rtant m:oblems to be sol\~. At 'PJ'eSent. these 
scientists in general have little conce1't of tie kinds of 
probl.etm that- am be effectively addressed by electronic and 
mi.cl'Oprocessor SyStems. Tiu!. an effectiV4!s ~am to develO'P 
awareness . of the l'Otential of such devices is th! absolute first 
stei> ira obtai.~ meani.naful ideas am cooperation from tbe8e 
interded users. Such a~- Pl'Oll'8ID5 have been very 
successfullv ~ented t~ th!s three vell'S of tffl HAEP 
~ and are well received. 

n~ Secord level ~sarv for utilizati<":-, Of mxierr1 technoloalY 
for increased woductior• is to train tiY.=s-e scientists in use of 
"DreSentlv available electronic devices. ~.n averu:e of ab:..ut tV? 
such imtrument ~t'leCi!ic PI"Oft'alm. esch of 2 to 6 daw duration. · 
bu ~ conducted each year. reachin« 20 to 40 scjenti.sta each. 
Pro«rarm have included measurement . of soil vat.er. fertili tv 
testin«. n-ain nw:>isture testin« ard ~~1·al others. 

Finally. develoiiment of :new devices wM.ch can bf: easily and 
accuratelv used bv these field scientists is needed. ~ Pro.iect 
Director has taken ttl9 view that t~d ~icul tural st:ientistz. 
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not the fanms themselves. sh:Wd be the intended user of sw:h 
devi~. Comiderin(r both the ecxo:i&ics of sail :fara holdinfS 
and the trai.n1ng necessar~ to imure accuracy of testing and 
interpretation of results. I fully coix:ur in that jndpent. 
Furth!r. even tbc>udl considerable accuracy av be achievable 
throu«h microprocessor based imtrment.s. it has been decided to 
provide outlUt in rather cnxle il¥:::relDents. conesl!Oldi.n« to 
achievable levels of cattYiM out the recormerdations provided tu 
the imtl'WIP..nt. In the exaDPle of the soil fertility testiM 
device. it lmke5 no sense to con:f\Ee both the fa.."'lller and the 
uricultural scientist/advisor b.v recoanerdirul fertilizer 
awlication to four siJznificant fiJmres koovi.M full uell thlt 
both field variability and awlication uniformity nay conuibrte 
to errors of 25% or mre. With micro~r based devices. 
iJnD.roving the .recamerdation as additional information becoaes 
available~ readily ~lisbed with>ut redes~ of the de\~ce-

Tbe MAEP bas <*sli.med and constructed a protoiype device for 
mi~r aUP-4 colorimetric determination of soil 
fertility. . Otil ization of .the microvrocessor alJ.ogs 
sim>lification of ·test procedures (nar1'01l bald !Uht source am 
detector can be substituted for a ranP-' of colored optical 
filtersl while 11BintainhM{ sensitivity and Pl'O\'idin« dW!ct 
fertility recca.em9tions based on the test as uell as o~ 
relevant fa.Ct.ors (crop. i.nUated or rainfecl. soil tnie. et.cl. 
Sof'bm'e has been developed for the device and it bas been 
coaa:med ·to standard laboratorY ur.Jniques for one imtrient. 
~rous. Furth--.-r software develoae\t. hard"Aare refinements 
ani testina'. in ooth laooratory .imi field. are reauired fc-r 
nitro«en. i:iotassima. sulfur aid "POSSiblY trace elements. 

Other ))l'Oduct ~loiuents in the 'Plannin£ st.Mes are devices for 
Bain misture measurement. to be lZSed for harvest tiJD.iM ard 
storae noni torin«. an1 1°" o.:ist infrared sensiM devices for use 
in t>lant water stress Q,tection and timi.M of irrietiore. 

C11'BER CXISDEP.ATIOO RELATIVE TO &6.EP. J~..BALPCJB 

Before· I could ll8lue informed .i~ about the ~. I f-elt 
it necessarY to leam a littlt! atoot th9 Mricultural T>rObleme 
faced in India and ab:xJt the i>e01>le alrailabl~ for comultation tc:r 
M.'sEP. ~ fl:',:r.iect C.:iorr.11.Mtor UTanQ'ed a tri.P t.' ttf! ~M"~lr.b~~ 
~l .kricultural Ro!Seareh Sution Mar H:iSh:aruM:bad. I was -
escorted bY the ~..sso:ia~ Director of Fo!S~h. Dr. J.lwl. th: 
Chief Sci~ist in Wat.er Kal~t. Dr. Sh!r.ran am otrer ~taff 
scientists to ~$e "Problem! of CI'Y)'OS)in« ~ttem m.:>difi~ation. 
~terloai.Nr. irri.Ation al)J)lication. land shat>irur and ~t 
~euent in tbe Ta~ irriet1or1 PJ:O.it!ct comnarrl 81""..a. Fr·:.rt• 
ttds visit. I am CY..mvinced tmt th! tar«<!t user for electronic 
device£ w the dea-ee of S®histication sowrht are a~"PriA~ 
for th! foreseeable f~ of Indian acriculture. 

Clos.es collal:oration of uricultural scientists with electronic 
51)!Cialists is nmmtorY. ~ ~ am ~t of 
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acr!cultural. scientists to oooperat.e is appareart. I have been 
assured by the Pm.iect Jl!.reci;or that imti:tuti.cnal. bani.en will 
not ~vent adequr:at.e 1DJUt froa these a@ricultural scientists. 
Other adlainistratoxs at JNKVV t.ell ne that little tine is 
available by 8'Jricultural scientists for assisting MAEP 
~neers. If sldl scientists are not available vi.th firm 
ooamitment. I recoaerC that about one third of the professional 
staff to be btied be ~cultural scientists. one third 
professional COllPJter ~. ·and the reminder electron:ic 
el¥d.neers. All devices developed aust be th:>1'0UldllY tested in 
both l.aboratorY aid field. with scientifically sourd data 
collected to verify their perfornance. 

The contacts made at the syq:osign appeared to instill entlusiasm . 
in the participants throulrh the enriourqenmt mr:i ideas of other 
attendees. In Ill' oPiDion. one of the •ior benefits of such 
neetin@S is the infonal exchme of ideas. Participation of all 
MAEP professional staff in ~tional meetiDllS and syq:osia. 
sllculd be ~ m a means of lDeeping ~ scientists 
abl-.-ast of latest tecmology and avo~ duplication of efforts. 
I encourage · comerSion of some of the over.seas fel.loAshi15 to 
all.01l nore staff to obtain nore frequent exposme at professional 
meetin@s. While a Aell organized felloRSbip opportunity JIU' be 
invaluable to the trainee.. de9elopment of a meaniJJlful program 
~res comide%'.able effort on the part of lx>th at aid 
llBrticiJJmlt. In the· salle lildJt. sh>rt term ass4D~ of several 
ONIOO experts for.specific topic areas is m:>re lilely to infuse 
~ideas than loner term as.sianment off~ experts. 

- The pro,iect bas made siJplificant ~ durin« it.s th..~ 
years existaroe. l)!ll"ticular]y in tra1ni.m ~. 

- The International SYJll)CISium on ElectroM.c Measurement 
Techniaues aid ~sors in A«riculture w-...s well orpnized 
and SlX:OeSSful].y carried out. 

- Amreness ~ and trainin« of a.c-icultural scientist.s are 
imPortant asiect.s Of devel.omn« feedback from the field tbat will 
11.ke]y·result in deve~ of useful microl>rocessor devices. 

- Availability of suitable 'Phvsical facilities is imdnent. I 
~"'t them to be occupied by May 1988. Telei*one Servi.Cf: has 
been req~ted. b.tt th! timir.g aM QUaJ.1 ty Of S!:r!iO!: ~W W 
be s~. No telex faci.li ty is available:. '.n autom>bile has been 
't'?"OCUred for l'I'OJect support. 

- A ser~ of devel.opmmtal projects has been identified for 
future work. The· first. eurrentlY under develo):llDent. is for 
field testin.f of soil mrtrient c:ont'.mt. Subsequent proJects fl)r 
devices to masure misture content of '1'&iJ1S ard to ~ 
water st~s of croJS vill be initiatld vhen'additional staff a~ 
hired, I 
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- The center has mt ll8de use of opportunities for over.seas 
trainiM of the staff. 

- The Pro.iect Chordinator e DBde an extemive s'Wlv tour to 
s'bxl.v agrtccltural. applications of microprocessors in other 
areas. 

- The center las ~ able to o~ and COlduct a lar¥e nnher 
of trai.ning courses to teach the U'Se of s-pecific scientific 
instruments to agricultural scientists. in spite of l<>M dela.vs 
in procureDent of instzunents. 

- Del.ued procurements can be exi:iect.ed to si(mi:ficantiy iDPd: 
the ~ Of device developnent. 

- The center has mt. Jet solved its recruitment problems. 

- Recruit cua.ble sci.P-..ntists am develoi> throw!h ~ trai.nLllr 
as it is 1mljlre]y that th?se with proven record can be zecruited. 

- Comnitments DUSt be obtained for the services of aai.cultural 
scientists am ~. as well as el~ ~. for 
device develoaoant. If such coami:ttnent canmt be L lde by the 
University. tten M.~ staff slxW.d ~ recl.'"Uit-..ed in aOOut eQml 
pro1X1rtion in these three aress. 

- C.:,ntinue a~ and trainiJMJ ~ for so 100@' as 
interest continues or until such time as a wi.Oely dispersed 
retwork of scientists with such trainin4l 800 willin@ness tr.> 
~te with MAEP exists. 

- SlJPP)rt the developnent of the devices planned. soil fertility 
teJti.Nl. aain misture testin« arrl 'Plant wab!r stress ~-~ as 
dbcussed e~. 

- Allow corr.rersion of s~ overs-=as trainin« fellowshii:e to 
sUPPOrt at~ at PI'Of ~sioMl JIWIJetina to obtain a broader 
siiectrum of exposure of staff to other orofessi.onah. 

- AtUADDt to de,1el()l) a snell item ~ proo!dJJre th!it i1ill 
n:>t 1:11.ace urdue imDediments to~ of cW.rice dev.elo~. 




