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TECHRICAL REPORT
 

211(d) International Program
 

The Pennsylvania State Univer3ity
 

Major Accomplishments
 

This contract has not been in operation long enough to catalog any real major
 

accomplishments. However the following actions have been taken:
 

1. Appointment of Dr. R. P. Pfeifer as 211(d) Professor on October 1, 1968
 

(Subsequently resigned February 28, 1969).
 

2. Appointment of Michael Colegrove as 	Graduate Assistant on September 15,
 

1968.
 

3. Appointment of Wayne Hoag as Graduate Assistant on June 15, 1969.
 

4. Arrangements are in progress to send Michael A. Colegrove to India to
 

carry out part of his thsis research from September 15 through March 15, 1969.
 

5. A second candidate for the 211(d) professorship has been interviewed.
 

6. 	Arrangements have bean made to -studyuptake and its effect on grain
 
Similar studies on acid to neutral
 production under basic soils ol. India. 


soils in the Unihed St.3tes are already underway. Laboratory experiments 

using the two solD, acid arid baic to stuay plant response as well as 

physLcal and chemical processes in P fixation will be carried out in an 
attemot to develop fertilizer application recommendations which are most 

effective for sorghum grain production in Maharashtra, India and Pennsylvania. 

7. A small library on Indian research in grain and seed production is
 

being developed.
 

8. Planning is in progress on a program of instruction with an international
 
aspect to be incorporated in Agronomy curricula.
 

Evaluation of Progress
 

No data has yet been collected for this 	project. However, experimental
 

plantings of sorghum have been made in the field in Pennsylvania and in
 
the miniature Jordan Soil Plots. Plantings are planned this year in June
 
near Poona, Maharashtra, India. The first graduate student was expected
 
to go to India in June but because of academic course conflicts he will
 

delay his trip to India until September 	to gather his first data from
 
there.
 

Recommendations and Conclusions
 

Continuation of the project is recommended with the first student going
 
to India in .969. Further, the newly appointed professor should be sent
 
to India as early as possibl(! after appointment to gain maximum informa
tion on production of food grain and seed crops to support the 211(d)
 
program.
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211(d) Annual Report
 

Date September 1, 193 

Crop Production in India and Other Developilg 
Nations
 

Title: 


16802
 
Grantee: The Pennsylvania State University, University 

Park, PA 


(119 Tyson Building))epartmentDlirctor: 	 Agronomy 
Dr. Richard II. C]ole, Project Leader 

A. Stat stLcal Sumnary: 

1, 1968 to May 31, 1975 Grant Amount $200,000.00 
(;rant Period ,June 

37,539.53 	 Accumulated $154,159.83 
l.xpenditurv" for Report Y'ear 

Ant. ici pated for Next Year $28,000.00 

B. Nar'ative Sixnunary: 

t:o the most internationally involved 
The Agronomy Delartment cont inues be 

Over the past year, the faculty have 
in tlie Co l lege of Agriculture.department programs.

become very actively involved in both the Argent inma and Bahama Island 
211(d) Professor , 

)), our Department leads, the 
Major le,ader'sh i p ht, been provided 

of Crop and Soil Science.and several Pr )e; ,or; 

haveii Inadia , linles of com:mulnicatilnphased outAs the contrct,'. aveIi hIo'en 
and 2!1[(d it ldcnt..aigroomeiiy facuiltV the 

beeni illitained by the iInt erliat ion'all l 
,tidents

nt of 211 (d) Profesnor and the int ernat,l,,a I 
hrile cont inued ie'; the 

inac Vt' Ini 1an program, 
ben ext rl' mlv benilciii. Because of the lacl, of


has 
1,"gg1dht cooperat ion with the Biahamiian P'roj.ect would be
 

it has been 
has been reqic',ted without 

;rant 4"lor" through May of 1978accepta)le. 
it grincreani' g 	 the Alll ofh le t.; 

tlis grant 	 has been within the D)epartlent. leaching,
[he ,reat ni impt of 

Iwo former 
advisin g and con"', Inr,, capiabiilities have been drastically improved, 

have been employed by international foundations andi started careers 
211(d) Istidei' 

In the future, advanced training
agiculit ural development.il lilterni;itioail 

of the College of Agriculture . Cooperationprogramsshouldhe a pa rt o f the totalI 
flexibility,S. institutions, as well as program

among departniei anmd other iU. 
for departmental international projects.has proved 	 essent ial 

http:28,000.00
http:154,159.83
http:37,539.53
http:200,000.00


11W (;RANTII. 	GENERAL BACK6ROINID AND PURPOISi 0: 

Th.is proj ect is one of six ctondu.'ted altthe uni eVrs it tes that coo'dinated 

their work in Indtia through CWiSHiI)l (the Counci I of lnited Stotv. lliI\'r'. Itt. 

for Rural uvee1 p ci t in ladial, Iach p'oioct w'a'n d'''i gied to ','coulr,'., the 

.i 	 \ ib
 employlmeit ot a II! I-t in' fciltv miembi+' r to coi di.ct 1 tt+ h, 

ot other a t ivt It-4 to zi.r' s' the n t l 's''l",l

graduate stu itan' .And carry 

lItit, Inttelcompetence in i.' iatcratitit Lth I dincluion of ,aChosen diC 
,tI ha''univ,'ers ity And iw' -r cil'cI i m r, exchangeic of i tormaion And k ,o cl,,' 

rL''.n haveC ten conulcted,And 	 joint cvvi'W'n of"work p1lan; lnl prl)beein e lco rii'L|,,td, 

Becausie o the co'pj) productio" n0eeds anid liltrl'C'rt'. Illi t al India tidi 

lnIve'sity, tt i' reathe coupete1lce in agronomy at The Wi'nsylIvania State I of 

special izat ion illtinte ly .qelected for this project wa, 'r',, l'rodt" l ion." 

Thi's proved to be an excI'ellent area of spec ialtiv.tion 't',ui-' it ha,- liven broad 

to gain wide faculty and student support while "! t . ugin. lpeciali 'edmor'enough 
at the lnivCv'litV,
reas of intelrnationial ilterest in agronomy 

II. 	 O1lJLCI IVES 

the 	 211(d) project at The Iennsylvanila tateIte major uthjectives of 

University are as follows: 

I. 	 l ilcrease interest in and knowledge about the agril"Itu ral
 

prolems of hIdia and other developing flation, ,Aitnimlrove'
d 

the capabi lit is('of lhu':e P'enisylVailla St ate liii vr,,tyit o 
eratonal prograsl ii cl:,rop
aSoL atd with liltl'lriit
hecoie 


p'oduc t ion;
 
lt L
. iiit e;t in and capalbleease oL of Ieni 

of ass I, I iIstll aI ll iulturial e(eI' I)lll'I t i h ,'h l t id 

StaWt.; 

2. 	 To incI-.i th' w t , sts 

3. 	 'o pro ide in opporti 11tt v for g'r;dute , rih'iit , to ")liaii 

research v'x1LP('Ill'e." in crop 	 prohuict 'll I ivol vi liE jid' ItcIli' 

l u ,ev 'hoptd y. uniI ";relvviI t to Indhia ii otiht 

4. 	 T() crvate an ,i Iein'''; ;nud 4t I 'iluI lv;v.' "f" 1p.lan('?,iiiit. 

in 	 r rfun:utiis l -iand c.reer;and 	sol51 lI ;t inruln'lita 

5. 	 To e'ncouirage youth to seck ti'allnilug lW';idiiig to carvers in
 

Infte'nlat iolbi] ;ug'lr.:vl i ure.
-


All of thv project obj..ctiv "n were coun;dered in sel(ctinp the work prior

tlvely inv)lvnd in Initl;tni,ities flor this pdI. ytear. Agrorrimtisi; wer' a 

Iain Becaise of the terlfillit on of* ourt un iversity
Argentinan an Bhaml program:;. 

w'i', 'pent by tIl.211(d) staf +;uIultoi'fiigcontracts ini lIndii, :onii h , I,'time1 
iln orgn;i| ing t he low proproam Igi, devI opedAry'nt anuma n'l'; tillg 

Iay i I tift urll;It ml<iii ,x)('fri
the 	work iin Il ; 

in the I Agrull,tmy t u ,it'; flow r r''. .HahamlAli.)lanud';. 
€ I l r'ot lafBA|li . of th e (0111wtene' 

and the IropIaun.; beilig condiictedi Ill the ijol 1 ,egoof Agriculture, the Iil ,1"iiltrni li 

the producto l crops 

ence on And 'o:, Il l In t he il~ l Btecais.,e 

agronoiIc specialitv a rea hi', inl.' I{uded loll forage and;igrain 


as well as food giain cropt producticIon.
 



lI!. ACCOMPLISI l rS 

A. Increai g interest in and knowledge about the agricultural problems 
of India and other developing lations and improving the Cap):lbxlitlCs 
Of '.I I to become as;ociated with internat iona; programs Ill crop pro
duct loln. 

Active corrilI ttees interested in problems ill Indi a, Argentlina aid the 
Bahanas hive been maint aned 1n the Agronomy lelartmeit. 'Ilie 211(d) professor 
has taken maj or leadershi p roles in the Indian and Bahamian programs and the 
department he ad 11r; served as coordinator of the Argentina Crop Prodtiction 
prog ram. 

cli It y pt I I Ci pt i on his been the greatest thi s pas t y'car iin the Argent i na 
prog ran. I t ii re in vo l vement i n Argen t i na willIi ke 1y be de penden t iipon stab iI 

i zlt lon of il, ) 1 sit ill that nat ioll.olitical atliOll 

It 1 hoped that the n involvement, terminated 1973, become1 vIotIi 	 in will 
modified anid act ivated again within the next two or three yeai.':. The facilty 
COitillll', to) a1:1V 'l'(IL'llt colIt;lct with associates in Iidi a and lave heeii 
encouril 1)y tire Inhdiair to In)pose rtl)gFllhl that lay become act vlat id ill the 
futtire. 'li(211 1d) pr('esor coit iiues to r 01ra11dtirirnidian lhTt Ieview 

.i1 iillit itact 	 iiiit..COnllitItL( rill ii l ,, With t l';t larii .s,ociate, it 

Malhlil'ai tl I iIt 11i V. ". )e ( to) 'Iri Ilv Agrol o'liiv d a d HOW De.3n if.hir. 1Khti I ' I llad 
Agriciiltir (, Pi.lh lri I, 1r. N. I. aIit 1 (I o r I Sc ierrce' ii:ol , INalii i , lit. 1.I), 
Khot ( Prof e.o, ui Ari)noiil Y, POOrra)i, aid Drt.I'. N. KAltiIoi (sso-iate P'ilesor 

oomv , lvre 	 lIili , lie.of' Ag,ro HIli. ia or coopei'at(ir At IARI , is Dr. (ai iat Active 
ollerar i e ,il )1,,t )'ar involved with crn pho phorsrt,( I work t)l hvlrids, 

fert lit illl h -f a l-0larid fodder' )o cLt ii itl"i andi1, var' ret its) 
ailfaIt'a Vairiel If-,, jieit'ir e. the is '(iIlt'iid it'n Al I work resent I' i, ig i riied 
by Iuld li;i'.,ociiiat,, arid the r"sttidents, Early personil contact ill India would 
be0 (IV,rrlb Ie, 

Slaite s Bi airrian 	 thel'eliil ' nylVOlviemellt iii tile inrog rnam was developed during 
latter part off the fiscal year. The lriversity's role has been expanding rapidly. 
Plrofess ioral exeienriece t ur afrpplied agroiomistswith limited internationa l 
exper ieice caii be irovided tirough this project. 'lire contract allow ISIPto 
expand it, ti,',;t forage crop -gra in c 'ol)-livestock programs.in, iitititernitiornai 

An estimated -11-114 thli.s expenditures have used thisof Years 	 been to meet 
objective. 

B. 	 Increasing the pool of scientists interested in and capable of 
assisting in agricultural development outside the United States. 

'hils past year" was ir involvement year for the agroiony faculty in inter
1)
national irogran,, In tire Ar'getr tliltc irog ram one agrononi ; t , 1l)' . I)an i v 1 . 

Knieve I, Si'ved Htire 1it r i'eyear and foi' facilty (loctor'!, Cini iiibani, lif Ii, 
hlartwig and McKeeV) eaL t ,igtht itn tle progralml for t h re( mont h,; . i'e other 

Vet ersi haiko) 	 oilProfessors I,]nitr,, ai were rermoved from the irogra n short 
not ice. lr. 1. IL. Sta ili lig, Ag'onominry Ilead. also at teirded a coordi nat iing meeting 
in Arerit itia. 

Only 1)r'. 211 (11) profes sor, n 	 5 year team,member atCole, 	 aid )r.Penrnock, 
Poona, were actively involved in India this past year.
 



The agronomy input in the Bahama program has been primari Iy the respon
sibility of the agronomy extension professors Lik in, a"nd lI l, l l,
IlAylor tIcC 

A major role has boen played by the 211(d) prte ,srs ,.xtt,;s io , AW I,'oll e.
 
Professor James II. lik in. Fort unit ly he hwit hd exile i'ec, i: Ith
t s'lad
 
agriculture. .1n1d dve lop ,soils .Wi lthSi lll' hia tel 'lt k . li1i' .'1 1(d)
 
professor hit, ,v , e chai All Of tilt Co C.1.0 COM I1r l,0 I ti(' p1.)1
 

'TIretet t udclit t t-illtt the, dirlid iII d . part IC pall tS Id t m ti vei',; I v n
 
the past ,r II, , P)-,ai) iWi,* l Wee't, k l:let, t ed
v ilPit iiowmia;l ih ,lid lt, ir 1 
with vrCi lit t 0l (1 ltlCil tV, Ii 2h11 td) J)t' i'i,'kI" 'v, t'ed I., illilI ii iit I li 
p)rogravsl I ) ho t it Ve 't I C 11it ;nid cI011I) ,t ,ieibiel, li t,- l tn \'L;ii , ,, I teCe 1 
stuidlt halt r (.(id te Ii.1 , i Ai ir twili, Ili.. ';. N. i . ith I I tI h li ,ve
 
received c. \ II l t t 1i.1 ir n Iit,t il i e t:, iI c lit i oul, i l , li' holilLt' .tile, )nt'
 

1111 1ha 111uii Wl 'V d 

Illient, ol !he et, ,. Aflei l iii I ll i to,I a I L,l , i lii,II f 1m, l ii, ippca
 

au Il uuu p)IIlac aridI litcirc I i; (,I Tit I 1 n dullht I It(' I 111A lakce
,, 

gni dI to1CChelp1 >teIcoI I 'AI~cL. '11t1 1 1iincl c Ik ' litent Iii ur t lit''i' 1iroll I em', i 

* tI lhli t Ik)Ila 1 211 (dl) I Ilit eu'nt oiial Agi'onoii s;I ndut ii t , wti con! ider l ,
 
internat jour expel' lence grdttd iluii i I us)i t I Fr 4AiiVI I t
 
coile)ted iI s .1n1d (e,1i tld ' lilt,i l)n inin xl ,)
Ph1.1) . waS i 1) e I ,iiitd,i 
J. Harold st eni cti i tleld his ,I. . ai nd rem,i iie(id it l'enli I fi, ol"tl i r," 
stiid es. Mill Ie Mir. )t i nli 1.1; " 11/ VC,1ears it Ill rl0it iii1 e,X)Il'Ie t', tie 

197.1, Met ri, () h i aith i acIhed.proJicc t in 1, it; t h r ses, i', , 

An es t iivia tlld 3(' of" t his )'0'; irs ,x) iitl ii'e,. were I-,; l, d toi Initov lII s
 
ob)jcCt ive.
 

C. Providing opportunity for gradiate students to o)tain research 
experi ('lice in crip prodtuct ion involvin g prol)slnS relt,wiit Io ilki i 
ilald other le.IS develoled naLt iOi.", 

OnI1' ol(. s t det , kir. Wayne I.. lIiaa , rece ived i llt rniat i ona I expel' Iece 
in Indiai it lrnict expen'i- i past year. lie was imarily resppiJlitt) Icto 
conduct a special iroblinem aild c irr> out the iro)gri.ms prey,vimisl y e., bii tiud 
by the 21 1l(d l) t, -s,- or. ()it, olier t wdent , .,J HarI (I !t (.I,-i t idid fifor i 
four-we,e 12iiil atI IlJ ; I (,xlii i, iI Af i-rIca. 

Ih .1). ;I 
experience in the Baliinaijtai i n iri the next two years. If this grant can he 
extended ive stigg,,;',te lite r , ;i onail stildetii he 

Pu)V I i ha ii leen dllle fo)r two ( ulidjl dates to o) a I lit rilat i 1.1 

ii ch;liptel ille aditi 211 (d) cn 
supported withil i te next ") y;irs. 

live lld(it, hlive rc'eiV d grant , lippiirt since the pi'ojict was; iiiated 
in l) . iiii' ( to I eri)ve , Iaag. id Sitern) recelved full ,;tii ien! ,tilport, 
Only Ctole ')rov , tli, fi'rs t. t tl eti in ti( proy rai, wa; sole ly sipptorted(i l 'I lhe 
project. tcolu',gov' ciiidi.cied a iajoi r portion of hi'li; theo is wolk IIIr i ll and 
I gallilii short'-file !,,ic1i lproblem.)l Il ti lle mloy d by the lord ali lP)cke tk.' cr 
Foundation, i'-,pei i ye l . ,;teri condiicled aIll his NI. S. ttihesis wo.r, im Ii lerlrlyIv niil) 
but will t)t aiii iterniatioanalI reseairch experience e f)(ore citrlijlet iil tht I11.) . A 
fourth st utent (A.,\ I)avid Wilson) ws scheduled to( l(vI' for md ii it thiL t ill Stu
dent iivolvimnit ill Ilidia was ternina1ted(I. illice that time he I hs le'ti impportcd by 
departmentai fiunds aid is doing a US b)ased multi-state thsit, Ie expects t I 

http:iro)gri.ms


4 

seek internationai employment, and because of prior international work experience 
should have little problem ohbt aining a position. ,Jame; Icrgman rec- vcd 

Jport and forstipend upl Ir ;lhoit 14 months provided slf-s upport t he remaindcr of 
his tenure. Alrhotuo'h ,ferd an internationll position in Africa, he elected 
the oppurt ityn I 4i,,lii the New York Extensi(,n Service. Ronald Kie.nt, a future 
sturdent vmplItJvv t'u 1h przol rece full t aln IlliMi Ico)t, ived departmn l'spport. 

Illt(.l)t 1(1io:1l ,'Tploy,', have inil1cated the characteristiC desired of 
plot en t ia I ,,aid it. ., s', fullo vs: 

(1) tmr trom an app1lied background; 
(2) Hav Il(vjiernat iuil ,xperiencu; 

(3) liav( a gi(ltaI I' degru or sp1eciality; and 
(4) I) I .(' IrII I r Iat o I;I work. 

1we 2111d) Iitrnalt Io)i; lI agronoumry )rofessor has alsv bee" active as 
chai rman or no'l ml r u" Iofgradua t COihlnititot of three Inidian and q e veral other 
internat ional gradualt( s lidhntn,. \1pl ied emol)slem.; been i li zedl) have for' all 
students ps o)iil';tii of those enrolled si ince 1!170. 

About 2% of the eXpelnli t ures have leen needed t)o mect thiis object \'e. 

V. 	 Creat tilg awarnss and stimulating interes t of plan .ind soil 
scienit 1st s Iln ltelnat ional i assignmnts .andl carees., 

Only an vsti ma ted 1()", of thin, yerars expenditulres have been ut iIi zed 
to promlot e ;1ua;11otss aid stimIIIateC lilte'st in ilnterltionial assiIllln'ltS. 
'1liV IIdian ig 11-o, ll k~r, drai cally reduced, needlag Iittle profeiissional help, 
and the Ar'ei( lni prigamI i h,11 li spade work completed bIl'ore the start of the 
proj ec t yvar. 

Mote pe ple 1w ye i'alab le for ass i gnmienits at I'1 then could have been 
uatilized wl!htour jeoparidi.ing domestic progLms, lecause of tit plevioilys 
stimulitug initt nuat ioil Ipl'o)grams;ui, no dtifficulty was en1cOLnte'ed inirecruit
mlent for lie aihami project. 

I. 	 lncouraging youth to seek training leading to careers in inter
national agriculture. 

lie need to motivate students early in their undergraduate programs 
was again emphasized when a College of Agriculture course in international 
agriculture was oftered for the first time in 1973. Forty-nine enthusiastic 
students enlr'ol led. 

Beca se of the need for on-the-job experience, several students w¢ere 
encouraged t u seek their first international enployme nt in volunteer organi-
Zations. I''t, 211kd) p~rofessor was COltinio1usly available for student advise
munt. A major prolicm is the need for a clearing house to list lriternational 
oll)ortunlties and the lack of a continuotLs, consist ant manpower iced. Ten 
per cent of this years expenditures were used to meet this objective. 



IV. IMPACI OF tRAT ON i'111] UNIVERSITY 

The major ' ipact of the granln t has been t'elt with in tit Ag'olonv eirt. 

mert. It has; drastically improved our internat ionli teaching and advisig 

capil it ie. lUderg.radua t es are expos d to inute'nla tionlt rojpy and "soiP 

problets. InitornationlI graduat e 'tare, le .Assi ateag'onomny sttldents dppropri 

applied poblomsI 

Ren(a.','.]h pipc' i iSt5 are avaIi LIaIlIe for inltel-'iiat I 011.11 A.nmi t"'.to'l and 

. not t'e"r confilned to the ar'ea ot i l 'qt' 

producti o'. S have in tan d 'i , 
consultin: . b hi,l'a gi'n and cr'op 

t IliI't- a lso worked cnt'll I iplmovrm'tll 

c ,ld use Ii.am"t'l , oil Iua llets! . I iIr , 

qua1 tV anlit ll? ; , ,'t'd co lto'o , crop ecologv and phy',iolo,,., .nd ,i, anti 
tol res >ll''. land tt s 1 lis id 'rip 

I'!l f.-I II( I IkIIt ,¢ l() I t, I',I t IOo l i I hI I I . I',l tIg I I , ~ ' I 'tf l l' I . t 

Cl' l f I ~lt o i n Arl' it'l the'LnI otir vg o %g'.'| r' cu v' 'oj. t : Inldia, inl, Hilg'al A ld 

Baa;iln ans. liet i er tie tiuh r of itn itl htle . ilVolv ', t In gimi tii t liip 

nIlIub teoof pr t ~lkiii' i'w ideas. Recruit menit i ',.pecili ' ,t I M .S it el'di 

Alr i w 

beinig Lotliit td. 
instlitutiotln s i i t difficult ,an the' a'' ,ilr a faiiiidyi iar ,it the' irl'til 

h a ts ilt l ,mula'llonll itl iel ici p1 ii l i it tli i Il . l r' fw 

p'ol esn. can he solved by1 an igrnolliil ;ll , ,il . Ih w i I li)'l i"',t Itoliki' th 
lea;ders hip rlelt an1d, worklt withi =itc'lialc inl othier dupa il imvlin', 6,ill likly 

encourage coierio" on domes01t ic projects ini thle it it'. 

lI' l x it'bitl)IityV il oprgrami t; i iinn itIo uv (ik(' He Inii a cont11k .'' 

we' t'tinitel ilit post yeir. itHnw ippv'r that the Argentiliii tlllt'ict 

ll li 'ii. i v , maun oill'it'may ttcon i n i t asi' Ne 

if I l 'it I iiidriti'nl ;IulI u ho' ilctt" i onaltiiver;r ii D' i i ' "t'fundin' 
wold he, dellii ct. Hlip, labtili l ) ty of programsl! hhldt rvcvivvl l gret e I mll"Wllt anl~icet 

whlen 'onsideri' ngll)' llioullt pr vln'~'. 

to" t' ,"ot ii!tli Iiiiilu)i pr , llllsn's'l leali~i i r tz', l V l; ft ' ;l (lllld litI .l il l o 

I het iif l'dI proijnit'i 

Probllemsi+ conduclit td Ilin a fori gnllntiontlll uslt no~t he , p i o, v<.tc't oft interes t onlly
 

S tldtii tr ai i ng S olll t ll or tilt ' ivvr ,it IVut I 

to theilt'?; d,'lt Andl~ Wl' lmajorl piu eoft rs;~". Locat'l i lltl'ry suppo~to' in vn t"; ia l. 

i~ t ca il ,,l w itho til o f'~ It is d tfu il i t inte t,i onal~l rainling "l b e' W t! ,omv ins l 

the work In.' ig ni i',tile dtl' , but w iiei c"niidli't ii withiii *i viitalai It'l H ivv'r ily rot' 

grmli, p il' lelinm ,iuill t l mhutii i;'vl. 

lI' expeiecte gailied through tile work piimlotedi by tiln gln W;i' been 
ald tovery vaiuaiitle. et 211(d) professor and :;tildents have been .if ipii do 

al;ny tasks; lhit coliild it Wave been coti:,lered without tlis type "f ;irpport, 

'I'hc l acielintit of tht'.iv ti-ind, withili the liepirlmerit of' A igroiomy ha%. hid ani eat 

on all Cot e hen s;upport primarinly removed at tie end ofr thisa]i I )lllgramns. lti is 

next year, its value should lecoeit quite evident. 
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!N"V, UTILIZATION OF INSTITIIIJTIINAL RIiSOURCE-lS IN DIiVFIA NPI 

Blecause of" the ,vxtPper't ise devClojed within the ISpartment through inter-
t~rS ,i hic by tie ,grant, the Agrononynlational aqs ignme nti and Sttidy mahidte 

Djprlltinf h vv i'eIlln. a iti oni to assiume m;jrt"ilt>s in thrle of five of the 
l l l(:olIg.' of A"urr "ir' receIlt initerntationl IoIncIs. (rlo) proidultion has 

m , iII the Inlian Ad Arrenti niuanl c,)rtractu;. Forigetho mi ,jri ,'h ! Itt t ftr t 
anld grainl 111t,)1'.! Ilo , alongz)' with hoi1I anld w'aivrl manlagemvl arv, . lVI al f~ t o r 

Mhie i't i'. itin , tiqjiWp rtvtd biy tis girnt, i .p. seinair:s, .t rideirt ad ive

mliellt, g at!"it f h"dy, i c., havelV h'll ed to irtlfmote atl 1i1 (i' t inl inte.rina tional 

deuve'l pmetini t h' iitli i lt" ((IC I 'ollege. IH. ,. g'ixidta t w( l ,IkfP r :rMriatil or t( ri.1 

lltl t , lit W , , l, Ill,r *llttl IA)'i iForltF lll fti)l Po)jects. l;x eli';Iiiiv t*v hiia; bteni 

nkK'fit't Ial AindII,,lc1t lt" u "' 1 ,tal f t t ' i i Iit I ' ,b u i'e Aq Il Dr. . . 9. Kihea 

vule tltn) AIt i liiive v. iiial [acili e.i to l bluppleilnt t, f the rl" lo .irInit 
vis;llit in thr' W ;10L I,,y j1 nI , 'l,Iutlr, I,Ahorat', rl yl ocaI,,,ted at IHniv,.r..ity Park. 

Il fit hi fu it., t lt! Iilliii lairll; t i f rtli/ l int Ilp rograml s ,il ftlll i Ir0 

aigruriut ic tlttco ll hrl i i tI bhee ts t I continuel lal et't ilthill tie 
Departmi en't, In lil1l ,1 fiI li at tihe experse or dolar"d ic p rogramias. (;reater 
itnvolvement siould be self'-suppjorting when possible. 



VI. OTHEliR RESOIRCES FOR CRk%4T-4,ATFI) ACTIVITIIS 

The Pennsyl vania State lnivvers i ty cont i nues to nupplv the fac litIes as 
well as supervisorv, technical, clerical and iccounting, services required Vw 
the vroiect. It h;aw encoraq',d facuItv and stu~dent s not assi mlwd to tlis 
project or Paid froi other iuternationa;l contracts to contribite t inn freely 
to internitionall !oir octy. es ti lte of t iiN su"pport ft,fond in rahie I. 

,"I'hege vqtiPta,, do not ill ltde the Conltri hlt io i of pro w]it";'lo0 :1 
associat,'s in other nations or that of cooperatingI ilistit ti ion%,. A', Iahamtian-
American Issociations are activ, lv deve loped, it is hoped that the Inudian-
American associations can he maintained. 

Table 1. 	 Estimated contributions from departmental sources of fundin, for 
the period .June 1, 1973 through May 31. 1974. 

Activities Departmental Funds 

International Teaching $ SSO0.0 

Student Advising 4,500.00 

International Research 750.00 

!nterr, itional Service 3,750.00 

International ConsultinR 7,000. 00 

Program Organization 3,000.00 

Other 	 S,000.00
 

Total 	 $29,500.00 

http:29,500.00
http:S,000.00
http:3,000.00
http:3,750.00
http:4,500.00


VII. I,Jl)(I'1iTS ANI) I.X I'I.NI *I*IJREiS 

She original and revised budgets and expenditures for the project are 
i.e; tshan 19% of the total budget was ;pent In i'scalreported in Table. 2. 


72-73. Fiv-ye e:r xpendit,{r,'s were about 77% of the total grant; however,
 

only 9 of the grant funld'% are expect ed to be available for prog ram use
 

ufter June, 1 L)7. ([able ;. 

!;al;I, EQ if, ,n wi),'. in 1972-71 included the full salary of the 21 lid) 

profrin' r, II. .nd tie aissistantshipjs of three 211(d)!Dr. Ricl,.ird U Ptil,., 

stMel,, .. r Wne L.. laag graduated and was employed by th-Pockfeller 

, in r , 5 MrMr,'. A. i Wi lson trans fel'redounii, iul ,11i11 1i ;I4 c,.iteo )73. avid was 


l972 it colld
t I lohlteir fi 1 when was lear,'ed h. not 

Colep{,t' , i-t . ft,",l', in I ndia A third i nt!vrr i lt ii I s tltld rit, Ir . ,A. Iarl d 
,I dvE'l.frJt,, , .11. ini,,l, A 

'I 0 .Mll . 1971 anl i I' b w i uinI II) { h¢I? I nt e r' -

Ila t I ,l'iI AI ' I'l ' fI . . r ,3 cd IpIh g ra irpodIfluid,; . ( ill l'. I i i, ll'II I U
%Ivrn rctrlo-o*, 4 1 inl ,Marc'h nfI 

{,r,,vin ,t{i ,,{,{p,,ito-{ by' Ij l ft Ml, .r. Ro naild F:. (ll roln, i%>prese'ntly conl

lduc! ling Anl lintpi'll.{tion. thv"ii, that! will re(uij re mii maliigrdntli ntupplort in 

W.i Wer ptid IitIe I ai' w liq p t -t ime directthe fiitore. Ai( und,(1 graid tr i t'nl i 
avoi';;stanc', it! thu" .' {(d) p~r"O nier.r and ',t~ld ~r .. 

()tiit'i' ,'fl tiJlitll'' wW'I¢' leiimal i ;i few excepltions1. IraveIl expeiises 

to India wv'r. paid in "-N, fr lr. Richaird i. (ule, thl' 211(dJ prltfessor, and 

Mr. Way)'ne .. Ia., A .11 (d) t.. dpt(,; Gt'lrnh""qir mo,)istu re pumps; and a pressure 

1I05!lr' uIiliIlil' I we'ri' p'lliv'haed for inti' rat orial stuiideit stid ieCs at a cost 

of $uno.,'I)oil 7im. rip.letivelv. ,;iiliers were (oIe-I.-liiPii'r aild I)MS 
111Sf 'iiiiu('Iit iiiOLre'goni Uiiii). 

Ih, t'xIlf'I diure' uv,r lie past year were slightly le's thin proj' ected 

becase' of fit' i'Iiict'd a.tlvity of tle Indi an prograus, Ftiur prl'giis iust 

be delendent upnItlht' or contracts otherI tij)il CoilraIta likely with nait ions. 

Ilie Ii.tk of ,ig" ifi'cant docilmleltat ion of research and diveIoIpmuieil 

lCt iVitiv', I', , Illaijo plrobt em Wlt liii the agronotmi c area. A conin ldei';it)le portion 
of the' worl I by fasc'ult y stuI(eti S IIa npulihd.cudiiltnt I'd lidid lhe and r Inmisi 

some of tilt,' iolip,'i ie dat a collected or being collected h;i's bteiii or beling
 

utili,.ed iv ourIl" Iii ;i s t.iat', bill the r'rlOi't iig of thlis wor ',hut"il d be a
 

coopelalvi' Vvil! iren. A pl an to reltor! thIii llwtrili~lla I ill sooli be ilaized.
 

VIII. PLAN (1 WOIIK ANIi 1itiiT F(IOR SIISIQUONT Yi1RS 

The pi' sii'd budget tio' 1973-74 is $28,00)().0(1 (Table 3). llis lincludes
 

a major port Ion of tlie Sil;triy of the 211( d) professor aId one graduate assist 

ant. Iie'Ond ng lilt, Ci'it illi 1 prog rams already esttlii .shed, the
rmlt'll ilgt 


211(d) pi'ofessor Wil 1 rle l)onil!e to work out the d'talsii of the gra'.idinite
 

plrograsiiifit IWio S iihdlilf in the Bihaiias. le will also mainita i1 a i .asonwith
 

his igironom ic assoc iats'. in India. ihcre is an outside chance that a data
 
collecting tripl to India may he proposed in 1974. An effort will he
 

http:utili,.ed
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renewed to publish the data available before the end ot the pro)vct year. 

The only 211 d) supported Ph .). student wi ii be employed on cont rat fund' 

through Ma rch of 19"1. 

1h prLoIc&t td budget for subsequent ears s bised on tie tollohing 

assunpt i on : 

b' col~dldouted , Iniiidta,
i loopt'ityve student study programlls will not 

but wtll he replac'd by agrono i c sttdent pro~iect ; estali hved otn Andros, 

Isl and in the Hlall=i Islan.Itl' 

sippli
; t li and l c support w ll ,he ed
2) r;i';It t' 1 t'Iid'; minl111 i log isti 

three agronomy gr',Adut t' 't delitn fu'r not more than ,i ni x -month perioI ol 

'r hh h i ma's.their rltu 

;ral! r .Witiehe pa Iby gr n I Afifndt,
(. [ie 21I1d) profess,;or will not 

Or "" 8 
30, .71, with th'e e haptli,a o l alarv i, budget elfli;it t--mlt 

when a final. reporit wi I Ii) prpa''~red. 

chl

(4) Frav i fuHinds will hIe allowetd for giradutla e nt~ti nlll', itt malnlll 

A In; each year to evaa. t' th nli 	 ,nilelit lro ect 
to llake otne trip i io:; Inland 

prog,re. . 

Lan he utilized , tite "llaborat ory" lor ilter
(S) 	 Te IClUlhM, I0laonds 

can he aipproiveLd ih roulgh a,1'
 
iltionil agitulOllIV stldenti, and a grant extension 

30, 1978. 

A h.1). stl'tii t 1,;eipecled toicolnipiete hli wo i' inI I !' , anothhI r il 

.1 I 
7 -77 and1 a final ;ttitent ini 77-7H. Iliier inivolvemiuenit will I Alllnlll IvI'
 

. I ,1'h,, ,iI I
hn the
ntere't hithin Ile Agronomyl Ilvlp rtmvn.!irterlnat lona i 
to seek 11 1' lptinviialtio"O;iI igplic ItIral 

well-traitn d ;iii will be expectvd 


tIevt' olumv t 1:11 rl jimt.
p 


prog, l ,'l rampro oti I the 211(d)
It rnlt Ihe e.pected tat I ll I'llr"Alt 

.Iull Whil e primai'ly
pruftessor l1 he dra:; ical ly reduced afttel' ), 1971. 

i nterest call he vl.pect'd WI, marny
assigned to domestic prot'ct, , a cont liieid 


of the faculty in the Agro)nomy Ilelrtment.
 



Table 2. Bgudets and expenditures for the 211(d) International AgronoMY Project at The eni.v;n Sxae . 

C2zerorv 

Salar., an~d wazes 

Trave! _ ransortation 

Equipment and Su'olies 

Other Direct Costs 

original 
Five-Year 
Budget 

1146,000.00 

21,000.00 

22,000.00 

11,000.00 

Revised 
Seven-Year 

Budget 

$136.503.00 

44,SO0.DO 

13,CIG.0O 

6,000.0M 

pevised 
Teli- fear 

S!41,;48.63 

36,183.95 

14,991-;3 

7,275.49 

or,% e;

5,4;2.q 

3.76S.64 

1,21S.S4 

. . 

-0," .

. 

Totals S ,20,000.00 f200,O00.00 $200,000.00) S37,S33.53 C 

Includes an estimated $3,000.00 for travel not charged to the vroject to date. 



;le 3. Revised budget for the 211 (d) International A~ronos'y ProJect at The Pennsylvania State University. 

Five- Year 

Catcgorv 
Project 

Expenditures 
1973-74 
Budget 

1974-7S 
Bu- et 

1975-76 
Budget 

1976-77 
Rud.-t 

i977 

ary and Wages S107,S48.63 S24,000.00 SI,500.00 t2,00n.00 t2,0100.90 .4,500.i:t 

ivel and Transportation 30,683.9S* 2,000. 00 1,000.00 1,000.00 1,00.n0 500. 4f 
ripment and Supplies 11,991.93 1,000.00 500.00 500.00 500.0-0 5Cf.o0 

er Direct Costs 3,935.32 1,000. 00 500.00 500.00 SOO.O0 840.17 

als $154,159.83 $28,000.00 
 .3,50.00 4,000.Oe 
 $4,000.00 S6,340.7
 

Tncludes an estivated S3,000.O0 for travel not charged to the pro.ect to date. 

http:S3,000.O0
http:4,000.00
http:4,000.Oe
http:28,000.00
http:154,159.83


March, 1973
 

Department of Agronomy

119 Tyson Ouilding
 
lUnivernity iirk, Pa. 16802
 

Summary of' the thesis by Wayne L. Haag 

"Evaluating methods of selection for disease resistance in alfalfa, Medicago

sativa L.1
 

I. Theoretical
 

The relative effectiveness of self progeny test, selfed family, polycross
progeny test, polycross family, full-sib family, and individual selection were
compared theoreticalLy. 
 Initial gene frequency, level of environmental
variance, and genetic models wore variables in the comparisons. The comparisonswere based on theorotical change in 
In 

gene frequency with one cycle of selection 
a two-allele autotetraloid population in random mating equilibriln. 

Theoretical respon:;es with scifed progony test and selfed family selection were equal, and were always girater than the other methods. Polycross progeny
test selection wa., the second riost effective method, and polycross family

selction was the leua.t effective method. 
 Full-sib family arid individual
selection were ititeriediate between polycrons progeny test and polycross family
sclection. rull-sib family selection was 
more effective than individual

selection when environmontalal vuriance was 
lirge, but individual selection
 was more effective for some gene frequer.cies when environmental variance was
 
small.
 

'I. Jxperimental 

Ono generation each of selfed progeny test, selfed family, polycross

progeny test, polycross family, and individual selection wps conducted for
resistance v*o tromyces striatu3 Schroet. var. 
iedicaginis (Fass.) Arth.,

Phoma herbarL&W'est .
medicag rnis West ex. Rab., and Stemhlium botryosum
W/aTi. in alfaJfa, Medicago sati,'a L. Selected individualF From each method
with each pathogen were inteotated separately. The improvei populations were
tompar,- exper:... 
 ally to evaluate relative effectiveness of the selection
 
mothods.
 

Lach method of stlectioe produced a significant increaze in resistance
to C. striatus. 
 Selfed progeny tezt and selfed family gave similar responses

and wore the most flfectiv, methods. Polycross progeny test and poiycross
family slcction u1so gave iimilar reponses, but were the least effective
methods for !J.striatus reststance. Rusponse with individual selection wasintermediate between selfed tuii polycross methods. Each of the progeny test
and family method-, produced similar an significant increases in resistance
 
to I. horbarum. lndividuatl selection for resistance to r.herbarum was not
offectTve. 
No method of selection prodaced a significant increase in

rosistance to S. botryosum.
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March, 1973
 

Department of Agronomy
 
119 Tyson Building

University Park, Pa. 
 16802
 

Summary of the thesis by J, Harold Stern
 

"Trickle irrigation and media effects on growth of Chrysanthmu, 
morifollum
 
Ramat."
 

Factors limiting growth ir gravel

water. culture are oxygen, nutrients and
These factors are dependent,
on gravel diameter, nutrientcomposition, and irrigation frequency. solution
 

study evaluated combinations
of trickel irrigation frequencies 
This 

and particle sizes on growth of
Chrysanthemum morifolitun Ramat. irrigated with completz nutrient
P ant heighft, solution.f-esh weight, dry weight, and 
flower diameter were,; used to
measure chrysanthemum growth. Mfedia used were: Coarse in ianthracite refuse er.rted( 7 3%>2mm), fine incinerated anthracite r'efist' (4 21nl2),and soil from the B21 horizon of Gatesburgsandy, siliceous, inesic). 
sand (3%>2mm) (I.1t ic lapI lorthod,Irrigation frequencies were:
times per once per day, -fturday at 1-hr. intervals, and constantly duringFine incinerated anthracite refuse 

th. 13 light hours.
irrigated constantlyproduced Chrysanthemums or ever' , hourswith significantly greater height, fresc;hand flower diameter than other weighttreatments, while Gatesburg sand irrigateddaily resulted in less growth than other treatments.
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