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I. TNTPODTJCTION
 

The "Clona l Proj.aqation of Pine Trec Proje'ct" (CPPT) is funded 

throujh a grant L', thre Pnited States Agency for International 

Development, Pro.dram j.rn Science and Technology Cooperation to 

thn VIinrock Internat Ionnal.. stitute for Agricultural Develorment, 

Morri.ton , Arlans as, 11,",A. The grant i., adr,.inistered by the 

Winrock Internat:,ona]1 Office in Kathmandu, Nepal. The purpose 

of the grant in to prepvide assistance to support a iescarch 

prog ram a m&o at the estahi] ihment (of a tree tissue culture 

laboratory for "clonal propagtion of sup rroi pine .Il inistrees 

ro:tiurghii_ __an_.!]. P. _wa I ]i a arnd fo(lder t rees Py methods of 

tissuc cult ure" in F. a) , under the U-A Cri-nt: No. Pi P-55,2-C­

<S-7P5R-.. ofr se Don J. Duran, l)epartment of Foiiology, 

University of Cal i fornia, Davis will serve as an auvi. :or to 

this project. 

In l'CIa] , It,1 Ce or o ation cLue t, d eforC-.station( hi1o s) a]1 

poserd serious prcb]. ec,, ercsion toi i] wa Vers ilof of s a nd t er, 

irrigation. Fach and every year the monsoon causes serious soil 

erosion in Nepal by causing heavier flooding. This problems is 

not on].y in Nepal hut a]so in its neighbouring countries of India 

and Pangladesh. Every year in the monsoon season these countries 

face many prehlems through flooding. Erosion of topsoii makes the 

lands unuseable and causes low intensity of cultivation and low 

productivity of the land. Therefore reforestation in Nepal i s 

most important and superior clones adaptabl.e to poor soil and 

harsh climate r ins of 1 bein tta Ne a,7) most usedr for 

reforestation. 
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This project has O:; its goal to define and dove]op tissuc
 

culture technology that wou]d a]]ow wa,. 
propagat:ioin of superior 

pine seed]inys sult-olr the clin:ate Feral.to of The overoa] aim 

of this project is t:o qt.rt a tree tis:un cu]ture ]ohotatoery for 

clonal preloya,,.ion of superior forest trees native to the Indian 

subcont i nent. 

The total rirant to carry out thj: re.,search project in 

estimated at U; V 12] ,6.O0 for the period of this gqrnt (Auqust 

31, 1907 tarcuwh Autqui 30, 1991). This (Jrant1 provides financiri 

for 
salar ies, honoirarii"m , equipment, trainin, trave], pi dier:, 

materials, su,pplies and other Circct costs. The project 

actAvities durini the first Six n('rrths of this project are 

described in the fol]owing chapters. 

11. PPOJECT AIMS AND SPECIFIC OPJI.CTIVES
 

In most countries of the world, foiests a!e ipottant both 

ecoloqicaJly and cconom aically. ForesL: I oiuct-; play a ,rini fic.-n, 

ro] e in ntei njat iena i trade. Due to 1< i 5.2 nagemen tV of fc I . 

resources in s.(V era] 6evelopi.ng countric.; serious 6cfde cr i"on,[a 


has resulted. In Feral, decertification due to deforestation ha.' 

posed serious ,rohl,]ems of erosion of topsoil and water losses in 

irrigation. Fve.y "-ar the monsoon causes serious soil erosion in 

Nepal Ly causing heav icr flooding not only in Nepal, but also in 

its neighhooring countries, India and Bangladesh, as many 

rivers trihutary to the Ganges originate in Nepal. 

Therefore, desertification in Nepal, if not stopped in time, 

can become 
a trerendour probler for the India sub-continent as a 
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whole. In order (c f i olt against der-ertif i cati a)n, adequate 

measures should be taken t:o propagate on a mass sca Ie t. ic fo cst 

t -ees i I c' r I Itc; t.:o t I(h 1ln(uJ 'n .ubcohiti fnllt: and cr c ,cinalyt 

iepa . In NeI-.] , w-,i, tihe lie] p of ilteI na.iona] o !ri .:,1 1onr, 

1 r ( i 1eencaP:'a (p i,7 o(o' Iaunched1 Fo- refo-c,6t () pp;( oi I 

COt er;Va ioll. To diate, ho',wever, efforts in ti £Fue cuitU10 r.s:: -,rch 

of forest trecs have yet to be init:i, !ted. f. tr r vi :inII; 

thuis . ituotiuOn, the CPI'T poject has leer estahi iP:ae- ra 

rcsearc Ih "ii airsrto.}'(t. ti oject to do Z;,itit inuP.l 

ihor fOl C .!u I C1I ) :. o t."SntC .- , ilic ', . i n 1 rr 1'n( ot 

ine the r t crWI 

(Nof 

plantlets (e:.laont. ->.ieot -> root -> I ant. IetaE') from e x.-lants of 

secds, pa It-E of 2ee 1 in,-cotyledons, liypocotyls zoo! epicotyls­

and youiln shoot t i ps of ',i i oylxj] iji amid Pinus wa - icana. 

The overall a.:n of th~in project to a tree tinsueis s lart cultur: 

laboratory for c] enal yroeo[ayation of stua'r i n Eoie.L trees native 

to tlhe I6dian suhcont inlnt . This project wou]d try to define thr, 

ste][ i nvC.l]ved in th1e c IOnal ro ion of pinc1- ros-,paa oun1(d, 

abundantly in tic Ili f2 I,ayanl ranz c . t, rur ll tIs czail 1(, u:sri to 

rapidl;1 mu] tiL.]. ,ci far i ies i h(I cIIes f t :F; colnt 1o. ­

pal ma tle( ctor:er. I tOn tas La y nclio: t p1iant Ickl fi c cal us;o r 

cult.ures; of .i Ne ;a, goaJ. ro I j. ;.C as ist-' r a 1C- n ' yet, 

accomp.l hed then tle protop]ast cul ture tecIlnjues can be used 

to obtain improved qenot ypes, which might: provide greater disease 

resistance er suitaility for growth in a particular soil or 

cl imate. 

Findings of tI is :roject should be interest theof to 

research community in the area of tissue culture. These findings 
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would have the potential for use in mass propagation of forest 

trees and could initiate a plethora of research activities in 

tissue cu.t:ure of jine trees and1 other conifers in less developed 

countries. lIopefully, Ith united r,2seac h efforts in cooperat ion 

alnioqn tho.se rC i, ch 'roups w%.ould -t rtnqit hen afforest ;at ion 

pro .raT' wo ldvwii.c 

Thin research 'ie ject is patticularl y relevanl to, the ppe(d,, 

of lenlI, wh ich is conlron ted by ser ioni defcrestat ion probi ws.
 
This project will certa i ,y enhance the capability of Pepalese
 

scjontLists to do innovat iye research in tissue culture of forest 

trees by i pin 1 tI a in tihe arppropi iate man-powetr and by 

increasing thleir (an &W.,l of self confidence. 

Finally, the object ires of this projcct are compatible with 

the policy of AlT to ,:i in] ate new aii innovative research on 

probl- n r. LiP I con f [v n L dove . op ] my count i ,:. 

I . 1,1 ITERATUIIrE REVIE:W OF TISSUE CULTURE RESEARCIH IN P1NUS SPECIES 

Propagaticn of t er qei,0ro by conventio,)a. wethods of breedi ng its 

time consnuin11)g and often inefficient. cuing to low sedset, Poer 

geJrrinatioll ,nd rat: voi, jbiiity. Ceil culture technicuer can be 

aplie, in orcr t ro ovr come these bar t Cirv and raily picVidn a 

short-cut in rc(ci,. tle nornal Jifn cycle which may take 

severe] years. Formal1y in p! s, the sodls mature 12 month after 

fert ilizati.on; two yeais intervene betwoeii initiat-ioni cI. ('vulr 

and1 format ion of seeds (7) . The Pot:i !il i of ,]art tissue 

culture technc Jques as; , 0 ns of Ipifl 52 j oI g at, (1 - -f superio 

forest trees has been recognized for several years ( 3-15) 
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For severa]l', P C,c i ( ,of pine tree the commercia] 

exploitat ion of LIi i!; potential has; not mater iaIi zed 6lue to 

insufficient knowl , about tIie plhy,, i (,] (yd" Cn of in vi Luto grown 

tis;sues from t-he!c, Lire spec ieW.ConSiderat] e prog ress has been 

made in the rcgenmnert ion of qlyno'ipormn, wh i "h can he regenerated 

on] y I ro1 JUVCU i Ie ti !- ues such a1 erbly5 an0 cee.iI (: . 

In many instanc( ., (qIt l regeneraLtion (i rn ' )y fr ot the e:,lxoi ll-

WithI n . nlit Pyvcit n a I I' yu(oWtli ]la; ji I tl:Ott-ed. 1 ey1e prat ion 

is", :n,,l, via ::j1]1y, via, or (15 

,li.t.eaure urvee- i ndicates tiatF cut of about 90 Pinu
 

species, t 11y 13 have been the subject of report on 
 any ce rt of 

ti.sesue culture rerercl . For example, hoot regeneration in rjitts 

hnkQ. q-t. (grey pine) from hypocoty! as explant- (16) , plant]lct 

re.e..at On . .. _i leaf f.omin qrQtL (long pine) embryo (17), 

p]ant:W. ro ot-,ne ral ion in _*it. I om cott yledons ( P) , rooL 

forratio:n in P. tat , i c,na from hyocWIe.e (193) , regenert i Cn 

in _. ._!j__. ffroi C ,i ycs and ned'd]e f'. icies (20, 2]) , pl]a tIt]et 

and embryo r ncr(,rct ion lit Pi.__ .jiL) (_lash pine) (22) , 

regenraL ion in P..nuge from seedling (23) , plant]et and emhiyo 

regeneration mn I. __taetpQ (Alob].].y pren,) irom juvenil.e expi ants 

(22, 24) , plantlet trnt rat ion in P..ra:alm.a from several typer; 

of juvenile ex ants (.. ., ,2 7), (one of he best exan:,]o lIy iwir,, 

the success of I i .rue culture res:earch in pine) , plantl ot 

regenerat ion in V.,qylvestr fsirom cOt ,ledo f aI shoot t i v! 
(28) , and bud reqenr at ion in P. niqja ire: eribi yos l,,6 Alooe:t 

tLps (29) have been repo i Ld. 
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AlI t:heuh req ree iat ion from juvel i le cx lant s ha s been 

succe Stfu] in rc i c tlhn.n 10 pints spe-i,:qs, such pr:oces with 

mature e>: l].ants i1j) ons. trat:ed yCe,mec e ill Piu _..in a L (, r 

SO] . .ri n ,d i (l tl, re'I( e:Ijes :tion f row ,"i 1] year W](d t ( e ,.:; 

a(cii] vee (14 ,30). .rP M; )(1,I,P o 11us, lut net iLstU P i pQ lu,. eri 1 

int o p laiLt ,, h.r lwrn, r;ihown in . . e l _ (20), .la,_ _ ti ara 

(1]3 ) ,_nP. t{o j_ _ (31), _.__n1( i .. ioi (32) , and . 

d~e ns_[]i fl L. (33). 

IV. TEC1H1ICA, 1IC OP PT .AN 

Ia order t-: acllrevf. the goals above the technical woilk plan 

includes the followin steps: 

]. 	 Se] ct-ion OV <.j.,lant:. 

2. 	 Steril1l izi n ai d ,liUsectlion of e'x:pinnts. 

3. 	 Initiation and Wiltiplication of 	 advnt: jtJous shoots. 

4. 	 Shoot elonqat:_ion and renu]tip1;ication. 

5. 	 Foot initiation (14, 4M]) 

6 . Mot- n Jt(nHi and Erowing on to plant]ets. 

7. 	 lla r eni ng of pT] l]'S. s1 

8. 	 Cenerat:ion of l,]ntJets from young shootS. 

V. SPECIFIC PROJECT ACTIVITIES 

To achieve the goal and Itp.),ce of tLir: project, the tacks to b 

acco(m' lishe incI.dt(i tti.e follow ing suppo:tinig functions: 

.. 	 e:rtah, i stmhent of laboratory at Sanepa Indrayani in tLhe 

prer,.ise; of Pesearch Laboratory for Agricultural 
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Biotechnoloqy and Diochemestry with the capacity to 

conduct approprin te studies. 

2. 	 construct.ion of an environnienta] room at project site. 

3. 	 furnrs.h the lab with equi pentnt ing researchi al1 	 needed for the 

rerca ich work. 

4. 	 procun remient of .1ca3]y available equipment, gli s-ware and 

chem cas.] s. 

5. 	 procuramenh: of re(iured equipment f rc; overseas. 

S.Ornr__sign f.I cant:- 1)r oq ;o .'_.is; .urrnn.rize' br' ] ow 

Ia.LraWt lt been1. 	 VoccaUch haI (.sLli.r.i . 

2. 	 Il' ,i wr s, 	 :uchi Ps; white-washing an.i electrification have 

ben cu(, CL:d. 

3. 	 Positicn of festanrcl As:;istant has been i.]]ed. 

4. 	 Co nst-uncti(n of ain environnental room i .in progress. 

5. 	 ('hemicals and :.,ayw .o have been suppl ied. 

6. 	 Const:ruct (,in of la'i na r flow hood in in progress. 

7. 	 FIrniFture and Otief oFf .icc sHITnFies ive been pocur O. 

V. 	 Pro nrt reen': or :r-i fr( Li i(jerit1QI1t- har been pl:acedl wiLij inrock 

InLernat ona i'adt i ttrfs and has ,e n diratche7. 

9. 	 Principal Invest igalt D r. V. P.AgLavnl ot an opportunity to 

participate in tte "Internatijonal V''orksImp on Application of 

Biiotechinology in For estry and Hot I 1jon.Lu re" sponoted by 

National Science Pounndlation, USA from Janua ry 14 to 27, 19 8. 
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VI. MIEMORANDUM OF tJNDERSTANDI G 

IMR. A. JOHN F(: 

AND 

DR. VISIIANATIT P. ACRAIIAI. 

PFIN CI PAI JNVFESTI GATGP 

WT- CIJOVAI, PP()PAGATION OF PHU' TPEE PROJECT 

AND 

DIRVCTOR 

RESEARCH I.APORA'.O0PY FOR ACGJ C!JIATUPAL 

I3!TI:(:'~)I~~yAND flJ.OCP'EIJSTRY 

SANEV1A, KATIM!AI'IDU r NE~PAIL 
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This is th1e L r rvertorancLiulti of tr1, r. tanc(3pIin ('.' 

ml-l'oil entat ion of tic 1V.Tinrock International Igrant- Fi onr l PTfI) 

(Grant o.42-- s.- 7058-00 1-1oject No. 936-'542) f<or 

"C_loIi 1 Pt o'lcl]at i c(,n of. Pine Trees (Pinus .. r_oxbpu li. ar _P. 

. .i t)a yt kiC ) Lv n:et l0hd, of t SDS U cI tine in eta<lI (('1'' 

Project). Th i jro t i InhCaO to tliinrocd 11nI erntL .1onal1 to [:rovJde 

n;itanc ,riud ;lt, 0 t: of a research programi aimed at the 

es;t:ahl .li Went of Q i: t issue cultur e 1abrLorat Fo' c Ic.len]a 

I Lo -), t. i on O f rE-11 I i r r pin:. t rv : i i f(dI e i. t,I fr,, a f T!(eiI­

fullv (10:01 .i he in At l."nc' 'ient I of this : it: entil loL "Sclr (iii e'' 

atO vttae.[ i tl; 2 r':nUi 1t-, "tPt ('r'. i ". h (2 'i,'Pro,;0rn i i (ll the t ..­ -


(f Ui etr:tarne{i lj r'r;n.I t.d [ Ofo (]is u sion:- field ret o(n 1-r.A. 

Joiti oIePoer , Pit,! orl l! -ernationa., FU Vishlwarath 1. Aqi owa , 

Pri nci jal rivest i.i: nto , . I-CPIPT.' P-roject , DIr. ('ukunda Panj it, Co­

i igrvest or, V -WV PT project anlK r i s Iin, Ehn na , ro3 r ar 

Spec ial..Ii t , Finrock Fn ternat iona], on Cctober l9 . 19V7 at Wi.-

Pakhntnol] e office. 

This MiemoranIunm of (n]c-r'tanTing wil i he effective from Oct .st, 

}987 and the Scieont i f.i. work plan wil ta:e place in accorronce 

With the date of :) is: rerioranlldUI of inderstand 1 r. The mnjo. 

revisiolt to the in-itil raLrt pt:oposal a e tius i.ilte unL r theLK 

budlg c- Sutltli1 It t a iItIr i.;, Ilipment I,t11 cr: v, eJt ry , t s 0 u[ 1) [i. ol C, 

operat.ijng coot, internaLi ona] travel an. pet: ens. 

Whereas this project aii.w; to define the. nutittona] anitd htOmmotltt] 

reouirents: of pI -ii ts (explant ->shoot: ->root -[]anl.let) f-orln 

eol.ants of seedr, pay i of seedi. ing - cotyledonr:, Iytpvuoi't yler: 

and epicotyles- and yet shoot tips Of i.[l::ltt_ jha:i ant,! 
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Pinus Wa.lliet1 ang and Pcentually for W'tie r fodder toe specics. 

The overall aim of IN, project i. to £,ka:t a tree ti.:.,ue culLure 

laboratory for cloila] acpagation of supetrior forest t iees; native 

to the Indian Subori . i L . 

The two pal. i ("i I.'in t i ou(ed above have reached agreement on the 

fo]l owing point s: 

Article I 

Winrock International w.ill administor Lie whole grant including 

local and oversea, yr ocurepent, salaries, local and internat:ional 

travel anol pe d.ip'nn, taiining, consult:ant. and reportin (j.. 

will. provide, toubect1,personnel and Idqletary l.imitation, and 

as may be muLual]y agtced upon:
 

A. In o rce i toIti a eve the object i ver set: ou t: J n I'­

research progitar', W1I]will help 'ru.l'"i h a tissue culture 

faci] ity in tI1 "Le.searcl ,a.,,ra t r for Aqr.icu Il IIi 

Biotechnology a:d P1iocher I s try" (PhAPP) located in Sanova 

Indrayani, LaJitpur. 

B. A full time Perearch Associate to support research 

effe rvs of CP1' project in .e cted activities, based 

at tissue culttur~e laboratory for a period of 3 years on 

an annual renewal] hasis. 

C. A full tine Plesearchl 1\s .istant to assist the research 

efforts of the project includirq filing, record loCp.ii, 

administering thi- laboratory prcrrres, for 
a pericd cfo 
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years sta rt: i nq from Oct 1., .1987 on an annual r enwa] 

bas i . 

D). WI will arange to pay electrici:y bil Is for tiLe 

laboratory whorc the PI will instal] a separate electric 

sulI-Sc t c r. 

E. WI wi]I u; c CrI"T Project fund frt white washing the 

laboraLoty atnra of aproximat:e]y 9000 sPq. ft. 

F. 1'1I wilI u fe f.iid s from tIhis r (, v d u(cI(L fo)r t-I-ave( 

co st teCui red f(Il: prccuremen t , cu!tom clearance at­

irg.un j cst:om off ice and cu;u.il , materi a] s and 

supp] ics. 

G. 	 WI will. revise Lhe original htidqet estiimato fer all 

line .items an6l the ba.]ance will be used for pm ecu rr ,,! 

includi ng a locally made Lan:i.nar flo,.! stat on, .t , ral-, 

volt guatr ,, ftninitures and laboratory suppI li r<. Pl,- ra 

refer to thi atached revised horLqet. which gvrr I, 

deta i 31 

Article II 

A. Pesearch f.indings, as a result of thr joint cooperative 

work of the thl(e part. jr,, w.i hhe [,b] i lhed i.n the 

public inLtpreY.;t-. as; mutua iy a';r'ed uon: 

R. Pesealch find1t1ing published by el L hr i-,Fo rty Will give oue 

credit: to othcr p.artjcs corntrj ut i, n, d at the Fame 

tine, the conel]urions and nter ieLitotns reported w.ill] 

be tl',e solc reporsibil ity of t.hw r I:y pul i rh)jnf tHie 

f i d i ngs. 
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Article IfI 

Ilo'qorLriun for the research wil] be an given be]ow: 

A. Fincip-il Investiga':or will be paid 
anmonthly honorarium at: the 

rate of Pupees 095.00 for a period of 4 years starting from 

Oct. lW:tI , -907. 

Gl. Co-inve;t:iqator :ill be paid a monthliy hnorarium at thr raI-r, 

of :ul-cec 1095.0bi !ot a period of 4 yrair st:artip, From Oct. 

]Wr:t, 1987.
 

Salaries for other r recarch and suppror:t s Laff. wil1 be as give n 

I'
JOW : 

C. Pesear h Associate will be paid monthly salary at the ratea 

of Pupecs 5475.00 for a period of 3 years starting from 

October 1, 198. 

I). Pesearclh Assistant: will be paid a me"t hiy salary at the rate 

of Rupees 1323.00 for a period of 4 years starting from Oct. 

ist, ]907. 

E. Laheratory aide at- the rate of US $20. a month for a period of 

46 nonhLs, to kre tie lah equJpment clean. 

F. All per sonnel eIit i{one] A-ID above wi.]1 be ent. i tled to a 5. 

increase in tL-. honorarium on salary anj7 are not entitled to 

other henefitN as lIer WI - personnel pojjcy in Nepal. 

Article TV 

A. All the equi pment installed in this Tissue cul ture 

laboratory and i 1ic f urnit:ures wil Ibe1,handed ever t-o an 

appro riate unIit i.eIevent to stuch researc Ii wok Iy ty 

end of tl e pi oject . WI will ,1 (. a i, tie ti t ot n al 
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zI i'ihcnt utI c 1ared U 1 CoIC6'1) ,f pro , unti I r-11c hcpI'l 

.im.,0,as itP i LlIt-Cf)rrr d to an ap['r( ,riate t1 iit-. In 

ccoIc ance v:it1 theI s i t, of t: he I I ovision of the 

r a nt d ccurient (page 45, d-I &2) , I h shall keep the 

eo, i omrn'It in , , P, as ong as they are needed for 

:rr ,'c.eh in tisrue c t lure. 

. twi I .I t:ranrfc r the i tIe to reriain ing expendihIe items, 

ir.iture, coruut, r etc. to an appropriate unit at the end of 

th CPPT Prjcc t. 

Co ti:! uit bonaI ant hot i , wi,y I be i.nvest:e'd with Dr. A. John 

, , r or Nr. S.S . P!a], kiiirockth I erna i ,,, l. 

fl. 'r hi z I <r (eLiI11 Of i tnlei:;I, t rid i nj may 1;es'. u pplemen ted by 

-.- 1, l,1ans, -iihi ttel wi t tie c1 iq ina] poject proposal, 

-ih dcesc i ]bes more s UccI Fica l1y tie ,,ctivities to be 

caI r ied out under this coop'erative rese.rch program and 

;hi(:11 ret f .t h the envisaged contribhutinisl of each [arty as 

2r 1 I as any shell rIvi ,i on in ud,] t , t:iingj of work etc. 

kIi way be nweede fot ti ric eyec(:uticr of thlis project. 

Tl ir n -P,r:nduirn of [1n1r '.n, a]] como i " (' f oice Upon the 

M , - r-'I. 1, 1 4-I7 and Nall ronra in i . n Fotc, for a period of 4 

yeat ,r unLiJ. t:ermin at:r C I:y cittier party b~y ,giving the other 

party six months prior notice iQn writing. 

Sigrned ................. 
 Signed_-
Dr. A. John PcPoer Dr. V. P. Agrawa].
Winrock International Principal Investigator
 

CPPT Project
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V. I . FlNANCE, ANIO IMtl)(;,7' 

The f1,.,lowing is Ith,-.. l.r.t b dt fot.rima'o- C[".T lroject inc] uding 

]ocaI cost11Loi:n : 

12111l)(c.ILIItI 1 £11 .WIAIJ.,._ .'rLEU~ 

Strz.' !'r.. ~18,82(10.a i 00( 

,nt. 3.5
, 50,1 .00 

NI , ",I a n .[ p ,i 2 , 00 ( 1t 

Ir 1 vmi i rI (I.i f:-m 25, 000 .00 

0.t r (11 roc.;c o t. 4 ,8(0 00 

Adrm.i n i tra 1. ve ma a-c.lcn t. fee 17 , 842 . ()0 

(rand total $ 121, 966. 0(0 

1 .n,, ti rr,-dEx ,,.nd . t.ures h as of February 29, 1 988 are ( $ 

!I:,, tdi r,tli'"; _l.i'" i ( i [, 'a I Wi. -HQs Total 

A. S .1 a' -. and Ti .S, 694 2 4 694.24 

B. F-; i t, 770G7 .5$2 8,504.29 15,571.81 

C .M: .il" and .i 9upp4,49 .94 361 .65 11,791.59 

D . Ti I and F",-,ordicn . ,2 .17.J2 1,217.92 

E . Illi,." di r, t is,, t. 172 . 3 677.24 849.67 

TW~I0 i 
-

ot 
- - - -- - - - -- --- - _____

18,58205 
-~- ;-. -__- _____

1.1 ,543.18 
: -__ - - - -

30,125.23 

Il mala 'p cn- .I fIce I t10.6'7 4,91(0.67 
--

To t it 
--

ox -
- -- ---

i i t., 
--- - - -

,­

-

18,5

-

82.05 

-- _- __ _ -_-----­

1 
____ 

,53.85 35,035.90 
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V111 . C"NSTRUCT1]ON AND OTR F?\CIVI'TiES
 

Win,ru.:. Intr unntiii (11.1 l r..r (b 'J:'. -,,a
cm r:v:ironr ri: roow foral the 

.lM, <i"! i i i,v i e 'r.<I t)( t i O' at: thLe 1,-,a -ch Lako.,'t-ory For 

Ant iCUOiii lii F:.1 L Oc And Pl,(: her: i 'y)y,, ("i n.olog Ai'i ,- . nato 

''il n Onw i.'ar nI vi rc1l -if ic;)t: w ik i. CO l EeW:] oC ld forni tu c lan 

V '.0 6 byMW tlO r w, p r( i':irnrck Intcrnac't:ional for office
 

MC1 ;1 i,Q WInpIMt . iir ,C :c'r ir shwfl b lo(w. 

1. Vnl iit r f1c'cw r:t: ir:Ic.lp $ 2floP.o 

2. FIti I F {it o $ ,000 .0( 

!L I:.
3. S~ io(.)!y $ 0(1 '00 

1. LiL.tc wnrl, Pn' fittin s 0r0 0
 

5.e vit r ] room 5-000.00 

G. F tciic up'I ly for lab $ 405.00
 

7. ( ,.ware $ 3000.00 

E. ChemicaO 
 1HrOM00..0 

Tota] ;9,707.0
 

IX. ,SP")' APP 1ACT iI TIT'JEPAlI 1'OIP.S
 

i n 
 i Tn tuo' -n,- t)( . h,3:; becn ru.tip-orting thc researchers by 

pio i !in,; foci l it ior to c:arr., , t tlteir re cP ,hactiJities at 

.. ... 1- orntvfcc on(" r y.. . r. V.P. Ag nl.ahas provided 

.o .rnuyspace 
 and UT hat Curn Fiso the rooms. 

Beg a: ini, repa]jr of facilit icr:, Vi provided financial and 

technical support reta i rto the rooms with white washing work. 

1r,
 



X. :Tr:I NATTOtlAI, EC r:CIUl FIC COILAPOIPATION
 

tFopi Dr.PoDro Pu 
 ,n,, D at Lyrint. of Pon-i o(gy University of 

Calpi ria, Davis it [in, >viMn to tHin project. Dr. Ralph 

fit I , 'ot t h Ca l(,1 nll, L tL-. Uni vel Dr.c s i ty, liar ry 

,Pi erriy C ofroryi,, oaru Dr. F.S.Phoaj.,,r i, UnJveusity of 

DelhIi are L.he co p]]ao-t-ors. The Principol IMt''nt:igator has been 

coptniri,n .Y-,rrvPn(rp w Pnce with therr s itn Iir to exchange ideas, 

to r~-r-o:s the 'lt:1i. I: .i r' t if ic reacsrclT on ex isting roject 

and ko c on.Y2 naI-ke 'i.t kI prooh] n r .enscatc( fininqdnn. 

Xl I P.OJCT ADMI.I*. T::ATION 

Ti'r "PDirc Tr'r Iro is tWe the adminisnt ration of Winrock
 

I ttt'lr n.t i la] . "'ll, !:A v.,it rvisor 
 Dr. A. Joi De Poor ha. - been 

coiirnta-nt,Ly riioni t , i _: Lhc grcant with clo-e supervision and 

ci ,oction to tl,, A, inistratjve Specialist to administer the 

1; 1 rant. Tr, ir, r titution na1 authority to this grant is 

invp"i rd in Dr. A. John De or Pial , the VI ofPocr S.S. Chief 

Party in Kat h andu and Deputy ('i, F of PartLy, tespectively under 

thr' V", ic.lt:ur 'esearcl and] r'to(uct Ji)o Prcjrc,.u r 

PUPS'. IIL (Local'M 


On ru,.co'' rwrdrt iott frow I Investiga!:or. of project,Pr inc i pal this a 

resr atch a r'istant: for the project haE, 1,cn appointed on a 

teai o tary Wor in to ansns- h in work.UP investigator research The 

staff appoint-ent work 
for CPPT project was completed by December 

4, 1588, according to clrant: approved salary scale. 
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LOG,J C StPIJPOR _I 

Vi I c'c I- nt-ernat i enal ha been contributinj rl 1. the fac.ilities 

r fI Ii f c-,d to suIiort: the project in ( i ( I t-(,provi rtronl 
su£p[ot i n ies;eca ictile activiL es. Tic .,('cc'Itlants have been 
han i(i nZ al tHie accotrL i n9 foi the project. In amlitiol L(" this, 

VT1 ha r: been t v te co riutniczet:jow-, uVi it11-t SCItviceaS well 

COrlOer I ''Y P(OC FIFr,1 AND.I THVETORY 

Foil I i .; cerl'oo it I c wrt c cco IcI y procu red aid provided to the 

(Equipments local procurement)
 

I to: ro. I 7e ycipt-iens .u nt:ity
 

1 I.7-oodn- r t ncl-ard 1 ables, 6 pc s
 

).• tooden r7c7 
 I . 
3 r ca I t '-


3, I ,o o 1c.1 s" 
 4, , ,, 

5 asti I~r in 22 

6. I c sene 1'.a t.er ] set 

7. 'rofOnez j. r;:. car. I can 

I- f.a iti na sl at: i nr 1 ow I set 

9. Fi.lrq caLi n, : I pCs 

10. Steel si:ceton rack 5 ,, 

11. ic c v'Iance 1. set 
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Foi v"iir (1' tiI c' 1rI -,,j V0 rev 0 t fro Cr i CP PT Pr i r c -a I 

ITlVf'v':: ,Ii 7 , V.n.q ?u. P.A ,rawa]N
 

Project Purpose
 

T rl , t E.ir tory, h'ranr haive wir'trealr 
r ovocr Is by cxtcn.'leiv y 

cl<"ni i ,I f P rrc -L cnv rI for settle entt and frri7 --products without 

g ivir, r nt rn i nn to Fiantl ion of I ,It:f 

itr ,,- jt': J p i! ;'OI Pll!r Fts V ri na J col;nt ries like ricpal, 

,r-i-, fr, s,-t, t ;cr -i r - y-rrii , c. rou ce of Fnel , the rnt of 

deufl i"n f iv if: a no;r i n' pre , -rli, Prfore ,taf ion in Nepal has 

pr( 1 v ,(cil S( aclLzn- r.I t-Pe of fue ! w y Wit it has also 

I Ihi a rt!ed with extint ion rcer P I F rcc rnc.c-. Many f,.wioies 

n IV- rt.,o,,fr r a 1 c Pr: :inn ,ic or UC. w ood an(i 

htelc- be(,ot'c vict:inr rf irn'na-K, t- of our foraet resources. 

U! ( of chf: i :iic oI - a r d f il.+ is ers in forestry is not 

ecorci- '; f M W!. Theref.r, cen.i:ica1 1 . urerior cioncs 

madi,-t , to ieor roil alid harsh c iate in i',ltaiDnU must be 
u,.C fU.it rc ef t:nrci- (1. itL in easy to i w n ',- Lhatt ni]i ion: of 

iniF" .w.i l. 1 s , e reot i K urnr g the il:,'" fci.' -years Jol: 

5'0( ( F7vt! aff rr'orrtovinn inc 'ca. Thir PfojcOt ain's to Oevelop 

t, f 'rue culture Whr,'lnryyeo,, that would al1,,1 mass prepagaticn 

of ', j or pine reed] itiqr, mIre susitab]e 1:o the climate or 

TEICHNICAL, W'.OPK PLAN 

Qn order to o-F It o' nukt-i iii nnn] and hormonal requirements 

of s-tepjs involved in ornrratPici of pl antlot; from eyplants of 

seeds, parts of scedlinrq.; (cotylr,]dicns, lhyocot-y]s and epicotyls) 
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and y ,r'!,ootL t i.p. of the p3 n pecier, we have prepared the 

g
f. i nlic Ik p.an: 

~xI,I,'ut o 

C C)1e.To ho 0'L (C om PinW "onr or tron t he Forest ry Dept. 

s',rr vf ( -Fr,rtn! ' uritv to be used. 

Lb) Se dl i n .;:
 

i.)," .].ir TV from Peo s 
i n q re house, 

,en 1inn fret" nropi:, c cu]ture: 

The Pe"oo jnq. call he on(1:ni n aenceptically by 

iito nl i n (. Nc) rpc'. on a m.irt fi.ter paper in 

a !Ott! Ai. 
f ,r,(r- CPP, 1ro h- e!''-i7 ed h1( r I a[ , u'lt l:rinrg -ui fnce sterilized 

ewth'ut i' snO coat in '? agat at 2 c or by culturing 

t Jo ci tyo in modifiledO t..f ait L' medic. 

c) Pltip:, v ar ect"ul a'y shoot: 

'i'Thrra hr" r n b.e-,lo,2.' Nlht.Q froStrO ,rc pine
W e,of trees of 
aitfrernK 
ayr, yre:opn.
 

My can a]ro Inn o'ta ined 
 by hedging pine lants.
 

CultIure M'edia 
:
 

1'hovtrh the 
 a ic nI t-ional, reqtiu S e nlr of cul.tured plant
 
ce.lls 
are very simnilar to 
therc rmwally utilized by whole plants, 
various culture mrcdia wil.1 be tried to fulfill the requirement of 

the cells in culture. 
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AM whill F-1 tric(d fo'r cul
'ri t~u urr' of rinnro ate aro fo] ]owr: 

1 . ron r~Rnh iq and~ Munn~j (FS2) 

2.* ~ h~r;oc W~. a], ( r 

4. (Trvnf F mmd M'y ond nm f 00 by Horgmr d/it . k~n (GD) 

9. ( inIon no&( F-cir VIcnO mnn(i Uird by Aitkepi-Chri stieo(MI) 

7 . unw'j (2 J ~FlP)r '?71 (CD)u 

S. ''r'' P'Y nr P.t PI ~ po jnfir ,W by( Forwa nn (mIcF) 

vo ur: t ioc"InaMyr thlatVati will be~ u~EN P'ro: 

Cytnh:in in: 

Q~ ~i acid (TAP.) 

I)) '2V40hairrnr nr'r[i( mid* (PF'.I) 

C) ?,A- c CC '~'~ pect-ic acid (2,4-n) 

di) I 0-3 <upK PWIA 
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ABSTRACT
 

P 1I I ) a, y e C
eI:r! J,-,~t ; en briy o eC ultures of Pinus 

._!:fl .1. .. ... i .... Pv U.;1 i ch aON dr'crJhe r ir4l.3 e , of Pinus 

r~ol P ii a.u: Ph~l~v v,,l 1 iChtjn- ci I he ohl W fr Om ,Ee .. or 
b ,m e lI- r c l i r .(" 1 r 1,T ]0 ( a y : . Aec t u v r 	 C i f o r A t n p ts a t : 

r e ( I'r'i rti o n oi he e :o1 a ,t, r t eri - i a r ., r e e ds h av e be e n 

ru"'1.1 .in lTilliIg aWVMM.i' our- I,,ds -'Nd/or ca]]u.1 u .like 

t i V , 

NTPODICT TO!! 

PI!.1ino.1-o:'hu cub j '1n] Pji ur __j.cliji 
 _j znae the Lwo native 

and ert- abnn ,nt er, teri,, t o u F lrirSao ayao region . in order 

to m,'t. L i r,: i n& :r (r ('r in,, re cllinir in thi s reg on,]arge 

.iirt ,r ' , r i .Fe lr C,[ inp'r,vW va .i -V ,.'1 1 be no ce for 

a fforrrt at ion Pnr' Qf lie new trcnqunr t-li:t sihows 	 isp[oLm.ise 


tj-'ne Ct.1]['11 r(,
' I :Ur o i-n fuir, ry :,o, 11 . con:siderled. 

I n L I i r srr n Lt, r .' ., p have I:r i o defi no the 

nutYiF it ,n 1 nI !yorn, .n,h r,", ,, rperent-, of .' s involved in 

roeor -nettion of ,'aitl, l-t:s fr e(r_,]ant-s of rocnoi:; ar parts of 
set.',r Ii flo-cC t.y ]C ]cu , i i.,,ctc:y ] o.,C.1-,nepicotyl 

11ATUFP 	I AL- AND M.,1'iOPS 

T l.m r:r, .ro _. ! .f:_lii a .'3Pnu Jia were 

olht-a rl fre, .ormst. Pt cnv rreprnt: Project,[,-tI .ishar. They were 

7 0
kjlf: 	 at. c in a rrFric, rat-: [o,u thiPeab'out norths, before 

usjig LIpcm:h.The wnuri, cf tie .ecp were mric.ahically removed and 

about 10 0 of them were p1]acecd in a 250 rl: hra her containing about 
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20(1 . : . :.: 1,:I f lfl " v,'p'n ' Vre an(I . put in a 

_,r ri il:.t (I I i d. u t ta'c r i Ii 1 arit. i on of
 

thorn, rp-rf condu cted in th f.l1o 
 inq ma) ni . 

IIEATIIY SEI"PD .--. > ''rra't,& wit h 10 A. 1,']ton -. > Rinsed in running 

of F'ndin: T1yiwhlorit e with! water for 48 hrs. 

fw r;-PF ..,cn PO for 
IV wi " l:r. (Ion )p,; Pl 

V 

Pl'ed in a efriqr'r,tor <---- Pinred t:wice <--- Stetili.zed again in 

for two days at 7n C. in sterile 61 Hydtogen reroxide 

water. for 10 rinutes(30 Ai) 

V 

_. :Wr, in ( cn,Pe) --- ) Pir.red in HtOriie -- >-STERII,TZED
 

Urr, "viio for 10 rmiotwr. wo..:,er thriM . SEEDS
 

(HA 1.) 

f-ccp ic qe rminat i on of seeds with .;o-ed coat intact: 

A ,Lt: 25 t: ri 1 zcd r,,-1: were tal,,en and placed in a
 

rL:e, i i ri (jIO .ci
K Nr't conta nir, vc shieets of f i] t:er .aper.The
 
pe : i , ir-1 ,-, rr. .1( 'it 
 h para finl and p.] crO in dark at 27 0 c. 

Perroval of seed coat: 

'To r ) e 1,r, r -,',? coat: t he rter iI i 7- secd was, placed 

be:vren the synn ,-F Focrcep .)fl i -errsr yc.anil 7l making sure that 

the ireppre a',i*l .iO, J,' t ru !-lp rcd the p'r,(! coat and did not 
crush the *cnt:ip ccd . P ftfcr tc reed coot a,' been removed, the 
seed covervC with brovn im; ran e was obt a ine dH. These seeds 

were taken for further oyrerionts. 
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Germination on agar of seeds without seed coat
 

9i'h1e. ,c ve,i I-I ,IIt- 'Ced coat %.1,a. ,Jc( C~i a
e On e t .1 di. ,z 

cont:ainir, 4Q ayai.T ?r Irtri. dish s. ...l ,ith parafi m vian piace(­

in dark at 270c. 'h seeds qelrmiJnat:cd and deve] oFo(d i nto
 

seed] ings after 7 to .L days . These seed. iing s were USCOO as
 

explants for regceivrt ,t-ion cperim:t:s 

Germination of excised embryos in MS & LP medium containing no 

growth hormones: 

Tihe srcc \.i oll t :; soc" l coat '' . rJzced in i £.(i.i 1!( 

pel:ridi.h. 'The brrvnih itewbranie and the clerculull wort reieve,' 

with the help o r.ti ll blade and forcep. An incision was nado 

along the ridce of the seed to 'obtvi n er,;hryo which ,,. rcn~ove 

from the concave I vitL-in the emal c.aietopliyte. TL wa . then 

placed in the P.S & I.P imrodi um conLaining_] no growth hormonrr al­

25 c; light interity was 500 lux for 1.6 hours/day. 

Nutrient Media:
 

For gerinaLion of excised embryos, media dcvc]c'1'r,. IV­

u r shigo and F:tvL (f;) witlh some modification, (L) anW (W'Il i i. 

and Lepoivre and nrodifWod by Ai.ken-Chr:i.sL iMt) have Wen ured. 

(MS) (LP) 

Major mg/lit mg/lit
 

KNO 
 1900 i,800

MgS 4 .711220 370 360 
CaC 2,.-1220 440 -
N At2C 1650 40033 

KII2P0O4 1.70 270 
Ca(NO3 ) 24i.120 - 1200 
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N'i nor :/ it Wq/1 ] t 

FeM"7W-M(, 27.P. 30 
Na2 F TA-21 2 0 37.3 40
r1nO 4 15.6 1.
 
I , -V 3 
 6.2 6.2 
TnS04H 2(*) 8.6 8.6

i T 
 0.83 0.08 
CUSO.5) 

NO. NO 0.25 0.25 
Y2 '(1120 0.025 0.025 

V i t ". -,,f , ;: 

'l'} iam in,-, Um.1 0.5 0..4 

I"i n Ca i( 0.05 

Py r oiox .ne.TICJ 0.5 

tNye-inositol 100 1.,000 

S 'cr ote 30,000 30,000 

Attempts on regeneration: 

Pa t:r f r-,( < i T,!r (coty.ecOnr;s) ohtainc, from qc12lrnnption of 

seeds wft1(eut rPr(W cent wore placed on rs w, jun w.ith ri f rorrn: 

Intir of,nice t n 1h hrwones 

PRESLTI,.S AlVl) DISCrs. 0(): 

T'ie c'd -,rc r I t vont: of tle sreed was necorary or; 

un.io.tcd fresh recdn 10 respondWO not wel. 

The scc v w tl-1 or without rsed coat germ i nat.eO, and 

dCeveloped int:o seedlinr s a fte r 7 to 10 day; which w.,el e 1ed , 

e:<plants fur regeinO atn el-,er iwent. 

Po: I: inds of eyvir:r. embryos th1at yv1.( j.1aced in ln r7 r 
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LP' medi um showe(_d c:.e pement. into p1lMi Icts within -5 dao 

250 c and light intersity of 500 AX foL 1. hours per day. Tt war: 

noticed that a s.ightiy danaged cotyledon di6 not signif'cantly 

affect the dev].opement process. However, embryo with damaged 

radicle would not develop to toot stage. 

In order to determine the regeneration potential of the 

explants taken from seed-grown seedlings, a factorial experiment 

using di fferent ratio of auxin and cytokinin in MS medium Ia'! 

carried out. The u illl-.-- o1.)tained so f-c r indcated th)t: v,'l.eI' 

e ther hypvocotyls )i coLyledons or c(,: l iinal ion of b.ot.h ;orre 

incubatel on ag t ii 17.: media containing vary ing cc.n:entrot ien,; 

of FAP (0 - 2 mg/lit) and TAA (0 - 2 mg/i.),collus formation was 

noticed in every case within 2 weeks. When exr]lants were 

incubaLe' on 20 p.l-'i BAP for 2-3 weeks, instead of callus 

formatic:., acventitcus buds were observed 

OVERVIEW OF PROGRESS: 

After the gral. aqvreiement was fina.lised between AID and lT, 

procurement of chenicalg, glassware and furniture and recruitment 

of research assistant wa. started in October 1987. Unfortunately tL. 

whole 1-proce,ss a de, ,yed by a month because of temporary 

confusion a,; to the place where the tissue culture labotatory 

could be set up. On Fov 141987 an order for equipment to be 

impoLte from U.S. wa,; ,ent to WI-Ileadquarters. 

Chemicals rn glassware that were available local])' weic 

procured without delay. An order for laminar air flow hoed was 

placed to be built locally. A research assi.stant was hired 
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effective November 1,1907. The job to paint and furnish the 

resealch ]aboat or y was a.so un(e tk inn o'.,-r 

tirniJ o.ewithin 0 Iv :I . 

,1!('nt l-rn.ipf)l r, - !-t-d )ctora r l1 , ..U: [021: j-,Nlr'(a f-o 

]-al-er Cate subject to the arrival of c'qi ,i [ nt from 1.. ]i1 

Pecember prelimin.i y e:[erinoents on pine recneraf-ion (£0,( 

germination, emhryc n ct:c) started with initiali'elation were 

uccer :;.Tn tlhe sare wpml, L rrera rcbe r s Lecawe capab] c of qr cwirn(I 

v"],Illt from rplt A0r hr tert tube Vit e t, pine rpe.c'(C3 , on 

jrnotLint: rc akthruI ,,conridering tir lar faiJ]u in d('J:(' .o 

an reported by £01re n i :1 r; working in tir ai ,. 

.n January .!P, i. ,1 urtcertook a to-vek trip to Pe i [or 

con.rultation cn .J r, reo arch as we]l as for at:teniril' r 

cywp',ium on Ti rrur (,lture (see the report on Int-ernat ini 

Trave] for Cetnil). Ot: on pine iegencratirn har been rrP IL ictr( 

b y ncn-avihlh lit.' (K proPt. C(YuiPc01 . 'urinfl tHY, I Iticc of 

Jannt ly to Feb lunry '(Pr, the i lnv.' ' .Iat-orr -etc t'h]r ki( r', 

caJ us tLyle naterJal From o,;-Jants like c('tyledo n:s, lylC-col yJl.P, 

etc. In rot ro p-ct it: lur.: out that t.rues all-.eg Le: e ( ' l,u" 

miqght not have been t Wnar callus but advnL itlou. h .r. TI- P, 

lrrr:e(, a out L iJs vesrili fronm roll, rae't Q, vi: .tf,,1tiyl. whent 

in Pairigh du ing hip .'o-wcek tWiV to t 1.S. in /pr ii) (toe r. 

reported upon in n.t Semi-Annual Peport). Since then tl~r 

research on pine regeneration has a new direction and ap~proach. 

The researchers are co,,rjident of success in pine regeneration. 

Their work will be expedited and facilitcLed once the equimtent 
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arrives from the U.S. 

Researchers have already received quite a few top-ranking 

.books on tsr ue cu!turr They ave gettirg two ]cain jon nalr 

_:-T.n v_iLt ; ni P".1 . V'i'.'. i_(c i ... (T ,"n f,H1] f-c'" i ti i( : 

iI'n ,]e in I. h 1 l t(1- y V, -or ' . , 13 f 1l i ­

,o1 J(ilwtrd; thin v,i 1 i 1" n M y N "t W H ur i,' orn' ['l !n;-i. 

le I r.C',c II t ianr h1an1 been for Lunate to havy( VilIlock 

anternatic na1 as tLe grantee because they are doing their best i 

admin istering the grant. 

I rTERNATIONAL TRAVEL 

In otri to ce rult: Mi, Pr. S. S. 1Phojwan , the ccl, hctator of 

CPP ' [rojcct, the Pr r,'cipal invest. oatcr v i.site6 Pl-1 hi FoIw 

,J1 aiJu'c y 3 Lo 17, l 1P. During this viiH L he learnt r:,enec Innr

antUi e y . echn i q er in the 1'joichemi ,e rtment. All1tyy -I'a , India 

Inst itute of Fedical S c iances.Th PT hci 1,en invited for thir 

I a I i I 21, b" P r . r' f.. ('• S 1' . S ha I , , CI I, i r I , 0. o f t- r, 

!YrrmlIT iil .'r'hi 2 Li ip high.1y val ohlr orrausc t1I, F1 ,',:M p: cranme 

()IH ("I t li1 i L' L(, I.,-p i ( t1 Lc i n a n " T r. t r r,a t i on ' I Ve r k 1! , on 

7* 1 1 1 i c t. i. o n s c f P i 1. Kna I o g y i n F o LV' I V V a i Fc. t i n, , 

!njo. 'r:( c by IVat i ,-, 1 cience Found: t 1, n T:A. Thi. 

- elwr, li:, to mlrr r . Pon lurzann, ac i ',,r ,nd Pr. P h , 

the cc]] aLorvto- -,F Il ('PPT P'rojecct. (V vrrt,v.t: f I(,, P It frPn:, 

S. C. Vraihech;warJ, t he P1 gave a ]ectui.o in his I ahn a to ry on 

Plant Fatty ATcji Pic:syrntheses. Overall , this t.ip way a 

successful one. 

32
 

http:iances.Th


FUT'1f7E I'VOCPAM: 

'l, Ofo F-:I Ilc i Catinq and cievl (,uIln jv tI cuq ttineq 

t o('lino.ogc for reoc nefrv t ion of pine r.crdiiigs j i s r, q rr.nn 

wel .n the inmNcdit future, growing pine seedlings I, (rPn 

houne wi11 hC starKCrc so that c3cn stock material is av~vilJae 

fi rcrearchl F]) ow j the work done hy Palph iotlt, r.esrchern 

11cr 1,i try t.) ri jt tm o ture pine brar chrs wi. th younq plant y so 

thnat youngj .hoot:n I Icr', ',t ure trees can hr rTLa i WneCi n tte qrcen 

liou e,. -,'e tr'rcboi r vi II try to learn different po, imet-erv: 
r .< i , normzl] , an a, ion of pine trc,,- on a c;i t Iin .pce of 

1 16,i .1Alctt:cd for 'i TO research (Conm tlu i ty Forest Tepa'rtnent 

wilj he o ,ii' acled fl hro]pin lith s dirct'icn). 

1L ir, (, nr a-,17 fri t: that. tle LCse,o rc LeaOrn, iut: .earn tl(' 

hi yden , - prCcI s Of t ;rue cli . To ,cut tire-p iorrn recfdlinv W:},1 

effrct, at empis .i ,, towards root ing in he .:!h] di rectcd ,trrn 

h ve I v,'eunc. slot-- .lb ir ed by seve cly icg il ,'oL. li ,r' 

root l1C.Ot.5P',clnys T.'he Uno (scedlings) wi]] ti:]nte.d ,"be out!i 

iP ilir ],air: -1tc1:c ' r-' for research forrilJy the bavi - fi 1,;',i 
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