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i. INTRODUCTIONM

The "Clonal Propacation of Pine Tree I'roject” (CPPT) is funded
through a grant by the i'nited States Ngency for International
Development, Program i Science and Technology Cooperation to
th> ¥inrock Infternationnal Tnstitute for Agricultural Development,
Morrilton, Arkansas, 1SA, The grant i« adwinistered by the
Winrock International Office in Kathmandu, Nepal. The purjpose
of the grant ic to provide asgistance to support a 1escarch
program aimed at the esteblichment of a tree tissue culture
laboratory for "clonal propagetion of superior pine trees (Pinusg
gf_gﬂgtygglhj;j__glugi"_LLL_;y;g,l1g:cjll;UlQ)‘ and fodder trees by methods of
tissue culture” in Uecpal, under the USAID Crent Ko. NEP=-5542-C-

S5-7058-00. Trofcscor Den J. Durzan, Pepartment of Fomology

~

University of Califernin, Davis will gerve as an advicor to

this project.

I'n lcpal, lend Cegradation due to deforestation hoo oleo
poged scricus problens of ercsion of torsoil and water lesece in
irrigation. Fach and every year the mensoon causes ceorious soil
erosion in Nepal by causing heavier flooding. This problems is
not only in Nepal but also in its neighbouring countries of iIndia
and Bangladesh. Every year in the monsoon season these countries
face many preblems through flooding. Erosion of topsoii makes the
landz unuseable and causcs low intensity of cultivation and lew
productivity of the land. Therefore reforestation in Nepal is
most imporpant and superior clones adeptable to poor soil and
harsh climate in nmountains of Pepal most be used for

reforestetion.



This project has a5 its geal to define  and develop tissuc
culture technolegy that would alleow mase propagatioin of superior
pine scedlings suitalbde to Lhe clinate of Mepal. The overall aim
of this project is to start a tree tiscue culture leboratery for
clenal propagaticon of superior [orest trees native te the Indian

subcontinent.

The tetal areant to carry out this rerearch project is
estimated at US £ 121,206,00 for the period of this grent (Auquot
31, 1987 tnrcuch Auguet 30, 1991). This grant provides {inancinqg
for calaries, honorarinms, cquipment, trainino, travel, per dier,
materials, supplies and other direct costs. The project
activities during the first six months of this project are

described in the following chapters.

I1. PROJECT AIMS AKD SPECIFIC ORJECTIVES

In mest countrics ¢f the world, [oiosts are inportant both
ccologically and cconomically. Forect proaucts play a sicniflican
role in internaticenal trade. Due to ricronagement of fovest
resources in scveral developing countrics  scrious deferectalion
has resulted. Tr tepal, decertification due to deforestation hasa
posed serious prohlems of erosion of topsoil and water losses in
irrigation. Every vear the monsoon causes serjous soil erosion in
Nepal by causing heavicr flooding not only in Nepral, but also in
its neighbouring ccuntries, India and Pangladesh, as many
rivers tributary to the Gangec originate in Nepal.

Therefore, decscrtificetion in bepal, 1if not storprped in tine,

can become a tremendous problei for the Tndia sub-continent as a
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whole. In crder tc¢ [iaht against desertification, adequate
measures should be taken to propegate on o mass scale the foreot
trees indicenous to the Indien subcontinent and cropecially teo

Hepal. Tn o Nepal, with the help of international craani .otione,

campaicns hove elrcady been launched for reforcutotion and c0id

conservation. To date, howvever, efforts jn ticcue culture research
of forest trecs have yeot to be initicted. Afteq revicyine
this situwation, the CPIT  poiect has been establiciied ~a A
research project, Thie project aims to deline the nutiitional end
hormonal requircrments of stcps invoived in receneral jon of
plantlets (explant ->choot -> reoot -> plantlete) from explants
seeds, parte of scedling-cotyledons, hypocotyls and epicotyls-

and youna shoot tipn of Finue roxburghii _and Pinus wallichiana.

The overall aim of this preoject is to clart a tree ticaue culture
Taboratory for clencl yrepagation of superior forest trees native
to the Tndian sulicontinent. This preject would try to define the
steps invelved in the clonal propacation of pine treer [ound
aburdantly in the Himolayan renge. Tie rerults cob be used Lo
rapidls multiply special fanilies ¢r1 clones {ren control-
polinated croeccec, Ti the task Lo cencyatn plentlels frem callng
cultures of pine trees, a goal net reolized as yet, is
acconrplished then the protoplast culture technicues can be used
to obtain improved genotypes, which might rrovide greater diseace
resistance or suitahility for growth in a particular soil or

climate.

Findings of this project should he of interest to the

rescarch community in tbe area of tissue culture. These findings

of



would have the potential for use in mase propavation of forest
trees and could initiate a plethora of regearch activities in
tissue culture of pine trees and other conifers in less developed
countries. Hopefully, the united vesearch efforts in cooperation
among thece reccorch arcups would trenagt hen offorcestation

progrars worldwide.

This recearch project is rarticularly rvelevent to the poeds
of Mepal, which in confronted by serionc deferestation problems.
This project will certainly enhance the capability of Mepalese
scientists to do innovative rescarch in tissue culture of forest
trees by helping train the appropriate man-power and by

increasing their cun lovel of celf confidenco.

Finally, the objectives of this preject are compatible with
the policy of AP to clinulate new and innovative research on

crobiler s that confrent Jevelopine countiioes,
i g

IIT. LITERATURE REVI®W OF TISSUE CULTURFE RESEARCH IN PINUS SPECIRS
Propagaticn of tree genera by conventicnal methods of breeding ir
time cencuning and often inctficient cving to  low seccdsct, pocr
germination ond great vorizhility. Cell culture technicues can be
applicd in order te overcome these barticre end ray proevide a
short-cut in rccducing the normal Jife cycle which may take
severel yeare., Pormally in pinus, the secds mature 12 mponth ofter
fertilization; twe years intervene between initiation ol cvulen
and fermation of seeds(2). The potiential of plant tissue
culture technigues an a meane of moce proepageticon eof superio;

forest trees has been recognized for several years ( 3-15).
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For several species of pine

exploitation of this potential has not

insufficient knowledge about the physioloay

tissues from these tice species.Considerable

made in the regeneration of aymrnosporme which

Lrece
materialized
of

progrecs haog

the commercial

gque to

in_vitro

Jrown
oeon

can be regencrated

only from juvenile tirzues such ac embryos  and  ceedl jnas,
In many instences, only regeneration cirectly from the explont

7ith no intervenite callvrs arowth has Leen repnrted,

e urnally via ovenncgencois(15) .

Literature survey indicates that

species, <1y 13 have been the subject of

tissue culture rerecarch. For cxanple, shoot

(grey pine) from hypocotyl as

recencration in P.o leaf

palustris

(long

On

plantlect reagencration in P Pinarter 1:

cut of

cxplant
pine)

cotyledone

Peagenerat ion

about 90 Pinug
report on any cort of
regeneraticen in Pinug

(16), plantlcet

from enbryo (17),

(18), root

formaticn in I, Lowmberticna f[rom hypocatyles (18), regeneraticn
in P, _strobuc from cibryes and needle foelicles (20, 21), plantlet
and cwmbryo reqgencretion in P._cllictti (sl)ash pinc) (22),
regencration in P, muao fron seedling (23), plantlet and cnbryo
regeneration in P, tacda (lobloily pine) [rem juvenile cyplants
(22, 24), plantlet rvecencoratien in P, _rocdiato from scveral typeo

of juvenilc cxplanta(2%,26,27), (one  of the best exanple showing
the cuccecco of tivrue culture reccarch in pine), plantlet
regeneration in Y, aylvestris {ron cotyledons and choot tips
(28), and bud reacneration in P. _nigra frew embryos and choot
tips (29) have bheoen reported.



Althcuch regeneration from juvenile cxplents has been
successful in mere than 10 pinus sperics, such procecs with
matuvre ecxplants has boen demonstrated enly in Pinus pinacstor
Sel., in wlich the rearneration fronm an 1) year old tree vaso
achieved (14,30) . Incuct ion of callun, but nct jts rorphovencais
into plent!cts, har Leen shown in P. strobug (20), Po_Larbeitiana

(1€),P. _resinoss (31), . wugo and e nicra (32), and p.

dengiflora (23).

1V.e TECHNTCAL. WOREK PLAN
In corder te achieve the goals above the technical woik plan

includes the following steps:

1. Selection of cuyplante,

2. Sterilizaticn and dissection of explantsa,

3. Initiaticen and anltiplication of adventitious shoots.
4. Fhoot elongation and remultiplication.

5. Root initiation (14, 49)

6. Fcol fermation and growing on to Plantlets.

7. Harcening of plantlets.

8. Cencration of plantlets from young shoots.

V. SPECIFIC PROJECT ACTIVITIES
Te achieve the geal and purpose of this project, the taske to be

acconnlished include the followinua support inag functions:
w N 4

1. establishment of laboratory at Sanepa Indrayani in the

premises Research Laboratory for Agricultural



Biotechnology and Riochemestry with the capacity to
conduct appropriate studies.

2. construction of an environmental room at project site.

3. furnishing Lhe recearch Jab with all equipnent needed for the
reccarch work,

4. procurcment of lecally available equipment, glascware and
chericals.,

5. procuroment of required equipment frem overscas.

some_significant progress is sumpmarized below

1. Peacarch laboratcers hao been ectabliahed.

2. Tepailr works, cuch as white-washing and electrification have
been completed.

3. Fositicn of Rescarch Assistant has been filled.

4. Construction of an environmental room i¢ in progress,

5. Chemicals oand glascware have been supplied.

6. Censtruction of lawinar flow heod i in rrogress,

7. Furniture and olthey oflice supplies have been procured.

8. Procuremenz order fev cquipnent has hoen placed wvith Winrock
Internationat headouarters and has Leen dirpatched.

9. Principal Investigatov Dr. V. P.Agraval agot an apportunity to

participate in the "internotional Vorkalhiop on Application of
Biotechnology in Forestry and Porticulture" sponsored by

Natjonal Science Foundaticen, USA from January 14 to 17, 1¢88.



VI. MEMORANDUM OF UNDERSTANDING
BETWEEN
DR, A. JOUHN DEROER
WINROCK INTERNATTOMAL INSTYTUTE FOR AGEICULTURAL DEVELOPMERT
AND
PR. VISHWANATII P. AGRAWAIL
PLETHCIPAL INVESTIGATOR

WI- CLONAL PEOPAGATION OF PINE TREE PROJECT
AND
DIRECTOR

RESEARCH LABORATOPY FOR AGRICULTURAL
BIOTECEDDLOGY AND BIOCEEMISTRY

SANELIA, KATHMAMNDU, NKEPAL



This is the first memorandum of urcerstanding coven
implenentation of the Winrock International grant {ryom USATD
(Grant MNo. DPPE=-5542-C~- g5- 7058-00 project No. 936-5542) for

"Clonal Piropagaticn of Pinc Trees (Pinus_roxburchii_and r.

Wallichiana) by melhbods of tissue culture in Mepal {(crpmr
Project) . This graut is made to Winrock 1nternational to provide
assistence ond supyort of a  recearch program ained at the
esteblichpent ol tiree tiseue culture laberatery for clenal
propagation of cupericr pine trees and fodder Lreee, an nrorce
fully deceribed in Attochment 1 of Lhic qront entil bed "Sehiedn] e®
and olbtachmwent 2 entiltlod "Progrem Deser ption". The Peroronsdon
of Underslanding resulted [rom discuraions held betveon hr.p.
John DePoer, Wine ool International, Di. Vicshwanath . Agraval,
Principal Tnvestisator, WI-CPFT Project, Dr. Mukunda Ranjit, Co-
investiagator, WI-CPPT project and Rrishne Khanal, DPrograrn
Speciclist, Winrock TInternational, on Cctober 1¢, 1987 at WI-

RNakhundole office.

This Nenorandum of Underatanding will be effective from Oct lst,
1987 and the fcientific work plan will take place in accordance
with the datce of thias renorandum of understanding. The wmajor
revision to the initial crant proposal are thus limited under the
budget summary, honorariums, shipment ¢nd cupplics, vehicle

operating coct, international travel and per diens.

Whereas this project ains to define the nutritjonal and horronal
requirments of plintlets (explant ->shoot =droot ->plantlet) fiom
esplants of sceds, parte of seedling - cotyledons, hypocot yles

and cpicotyles- and vyvoung shoot tips of PRinug Roxburqgbai and

el



Pinus Wallichiiana and cventually for cther fodder troe speciea,
The overall aim of thic project jic to start a tree ticoue culture
laboratory for clonal pncepagation of superior forest trees native

to the Ilndian Subcontinent .

The two partjcs wentioned above have reached agrecrment on the

following point

™m
.

Article 1
Winrock International will administer Lhe whole grant including
local and oversecarn procurenent, salaries, local ard international
travel and per dirmo, trainina, consultante  and reporting, 1
will provide, subjecl to personnel and budgetary limitation, and

as may be nutually agrced upon:

A. Tn order to achieve the objectives sct oult in t!-
research program, W1 will help eotablish a Liscue cubige
facility in the "bPesecarch Labroraltery for Aaricultuy o
Biotechnology and RDiechemictry" (DIARD) located in Sancya

Indrayani, Lalitpur.

B. A full time PFercarch Associate to support research
effcres of Crpw project in cclected activities, based
at tissue culture laboratory for a perjiod of 3 years on
an annpual reneval basis.

C. A full tine Necearch Ascistant to assist the resecarcl
efforts of the project including filing, reccerd hkecping,

administering the laboratory procednres, for a pericd of 3

10



years ctarting from Oct 1, 1987 on an ennual rencwal
basiea,

D. WI will arrange to pay electricity bills for the
laboratory where the PI will install a separate elcectric
sub-mctcor.,

5. WI will usce CI'PT Project fund for white vashing the

laberatory areas of aproximately 2000 cg. ft.

Fo VI will use fonds from this revined budget for travel
cost vequircd for procurement , custom clearance at
Rirgunj customs office and ccuipment, matecrials and
supplics.

G. VI will revice the original budget estimato feor all
Line iteris and the balance will be ured for precurenen!
including o Jocally made Laminar flow station, stavele,
voll guards, furnitures and laboratory supplicn., Pleace
refer to the attached revised hedget. which gives pare

detail.

Article I3

A. Fesearch findings, as & result of the joint cocperative
work of the thice parties, will he publiehed in the
public interest as mutually agrced upon:

B. Research [linding publichec by eijther yarty will give due
crecdit to other partics contribution, and at the same
tine, the conclucions and interimetaljions reported wil)
be the sole recponsibility of the party publiching the

findings,

11
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Article 171

Honorerium for the research will be as given below:
Fincipa1l Investigator will be paid a monthly honorarium at the
rate of Pupees 1095.00 for a period of 4 vears slorting from
Oclt.e Tot, 1987,
Co-investigator will be paid a moathly henorariuvim av the rate
of Pupeecs 1095.00 for a period of 4 yeare startivro [rom Qct,
Iat, 1087,
Salarice fer cther recearch and support staff will be as given
below:

Pesearch Associate will be paid a monthly galary at the rate
cf Pupecs 5475.00 f[or a period of 3 yecars starting fronm
October 1, 198°,.

Pesearch Assistant will be paid a menthly salary at the rate
of Rupecc 1323.00 for a period of 4 years starting from Oct.
lst, 1987.
Laheratory aide at the rate of US $20. a month for a period of
46 wmontlis, to keep Lhe lab cauipment clean.

All peresennel menlioned  A-D above will le entitled to a He

increase in thrir honervariun on galary and are not entitled to

other bLenefits as per WI - personnel posricy in Mepal.

Article TV
All the cqguipment installed in thig Tissue culture
laboratory and tle furnitures will be handed ocver to an
apprepriate unit relevent to suvch research work v bthe

end of the pioject. WI will 1relaiin the Lit'e tn all

12



caniprent purchased under the Cppw procrem, until cuch
Lime as it ic Lrancferred to an apprepriate unit. In
rccordcance wvith the spirvit of the jrovision of the
grent document page 45, d-1 &2), Ul shall keep the
cowipment in PLARDR as long as they are needed for

recesveh in tissue culture.

Pe U1 will troncfer the title to remaining expendible items,
Mayrpiture, computer ete. to an appropiiate unit at the end of

Lhe PP Tredoct.,

C. instituticnal authovity will be invested with Dr. A. John

e Poer or Mr. 8. 8, Pal, Winroeck Imternaticnol.,

Ne  This rererzandum of Underctanding may be supplemented by
el o plans subpitted with the original poject prorosal,
vhich desciribes more specifically tle activities to be
corried out under thisg cooperative recenrch program and
which cet forth the envisaged contributions of each party as
veil as any such revicion in budoet, timing of work etc.

it may be needed for timedy erecuticn of this project.

Thic worcrandune of Underctanding shall core inte force vron the
gote of rety 1, 1987 and ohall renain in force for a period of 4
yeart or untjl terminated L'y either party by giving the other
party s:x months pricr notice in writing.

Signed_ o Signed_ _

Dr. A. John NcPoer
Winrock International

Dr. V. P. Eérawal
Principal Investigator
CPPT Project



Vi1, FINANCE AND BUDGET
The following is the estimated budget for CPPT project  including

local cost items:

BUDGET LINE ITEM Id DETALL

GO WLEMENT b ¢

Saloaries and wonen 18,820.00
Faguipment d6,504.00
Hatoriala and sapplies 20,000, 00
Travel and Per diem 25,000, 00
Other direct coat ' 4,800.00

Adminictrative management fee 17,842.00

“Grand total $ 121,966.00

Expenditures  inourred as  of February 29, 1098 are : ($):

Expenditures Line item | Local ' OWI-HQ s | Total
T e e e e m e e Y iV
i i ]
A. Ualaries and  wages ' 684,24 ) - ' 694.24

B. Eaguipment ! T.067.52 1 8,504,

2
de]

15,571.81
C. Materinle  and aupplieoas ! $,470.84 7 2,361.65 ) 11,791.59

D. Travel and Per dicm ' L, 287,482 - | 1,217.92

E. Other  directl cost 5 172.438 5 6T7.24 E 849.67
CTotal direct eest L 18,582,050 11 64918 | 20 195 23
e T U U U | A T

WL management feeo E - g 4,910.67 é 4,910.67
Total expenditiee 1 18.582.06 | 16.463.86 | 35095 90

14



VITI. CONSTRUCTION AND OTUER FACILITIES

Winroech International hoe cegioned oanoenvironrental  room for the

[

cbend dt de under corstruction at thoe Ferecarch Laboretery For
Daricultural Miotechneloay And Piccherist vy, Sanepa. thite
varking and elrectrification work is completed ond furniture ana
otlcr raterinle viere provided by Winreck International for office

cotohbichrent, Fotiratee cael je chown below.

T. taminar flew cteotien § 2000 .00
2. Furnitnre S A000., 00
J. Stotionery S OROOLCO
Ao Vhitc wasb ond fittings $ 3500.00
T Fnvitenment ol room S 5000,00
6. Flectric cupply for lab $ 405,00
7. Closovare ¢ 3000.00
£. Chemicals S 1000.00
Total  s19,700.00

IX. O7PFPR FACTLITIES AMD IEPAIR WORKS

Winveol Tnbternatiencl han been surpporting the researchers by
providing fociliticos to carry cut their recemich activities at
theiy ofifice once '~heratery. Dr. o v.p. rgraowal has provided

lalerateory space  and U1 hao furniched the rooms,

Regarcding repair of facililics, 1 provided financial and

technical suvpport to repair the roems with white washing work.

15



X. TETERNATICNAL SCIEETIPIC COLLARCEATION

Prefecrer Dry Pon Purson, Depattment  ef Ponolaogy University of
Caliteanio, Davic  ir the oCvinom to this preject. Dr. Ralph
tiott, Forvth Caroline Stote Unjverasity, Dr. Harrvy
Sonr Jriveraity of Cocrgin, ond Dr. S.5.Phojvani, University of
Delbi are Lhe collahorctors., The Principal Tnvestigator has been
cont ivning correcpencence with theae sciontictc to exchange ideas,
to cecoca the potenticl reirptific resecarch on existing project

and te cocrdinate with the problers on reccarch ifindings,

XT. PROJECT ADMIMNISTEATION

Thic "Pine %rcce T'roject”™ is under the adminjistration of Winrock
Tuternationel. The Ut copervicer Dr. A. Jobn De Roer hac been
covctantly monjterine the grent with cloce gupervisioen and
cirection to the A inictrotive Specialist to administer the
whele arant. The ipatituticnal authority to this grant is
invesicd in Dr. A, John De Roer or S§.5. Fal, the WI Chief of
Farty in {athwandu and Deputy Chicl of Party, respectively under

the Foricultural Pescarch and Production Projeoct,

PERCONIEL  (Tocal)

On recoirendotion from Principal Investigator of this project, a
resccreh saristant for the project nas been appointed on a
temjorary beris to acsiat the investigator in research work. The
staff appeintment work for Cppr project was completed by December

4, 1968, according to grent appreved salary scale.
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LOGISTIC _SUPPORT

Winyock Tnternaticonal hase been contributing all the facilities

recuired to support the project in order to provice strong

support in the rescorch activities. The 7 acceuntants have becen
handling all the accovnting for the project. In addition ic thig,

WL bas been providing cormunications gupport srrvices as well.

CoNONITY PROCURENERT _AND_TMVENTORY
Folloving coermodition were tocally procured and provided to the

project.,

(Equipments local procurement)

Tten Fo. | Thescyiptiens T 1 oventity T T
T THooden strncard tables T 1 6 pes T
2. | Wooden reocha | T,
3. | Wooden claire | 1,
a, | Leb =tocla | &y
5. | Uach horin ] 2 e
6. | Keresene hoator ' | 1 set
7. | Ferosene jerrv car | 1 can
£, | Lawiner “low station | 1 set
9. | Filing cabinet ] 1 pcs
10. | Stecl skeleton rack | 5 4,
11. | Micrc bolance | 1l set

17



(Classwores locally procured)
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Follevirag is the progqress rerert fremr the CPPT Princiral

Tnvest fanter, Dr. V.P.rarawals

Project Purpose

Threvobeot Lictory, humane have mictreat o Forects by extensively
clecring ferect cover f{or settierent and [ereot -products without
Givira preper attention to Flantation of fopcet

trecs Sn preportional pupleye. e rnall countries like Mepral,
whero forecl treor are the Frivery cource of fuel, the rate of
deforortiatiop dn o nerisne Pre’blem. Deforestetion in Fepal basg
netoenly canred acot: shertoac of fuel weod but it has alsc
threalened  with extinction acvern) bree cpcocien, tany [omilies
in the pountoine of Fopal opend dnyr seerching for fuel wood and

henee bocome victine of wrierpanocepent of our forost resources,

tee of chewicals and ferlilizers in ferestry is not
ecorcr iconlly feaaible, Thercelore, geneticotty supericr clones
Patte Lo poor soil and barsh elimale in revptaing . must be
used for reforectot feon., TL is casy to iwagine that millione of
good cecdlingns will he peauig od cduring the nest feow yoeoars forn
cnececsfol afforectation in Pepodo This project aing to develop
the ticsue colture trehneleay that weould alles mass prepagaticn

of cvprrior pine ceedlingr, mere suitable to the climate ot

Hepol.,

TECHNICAL VORK PLAN
In order to defirms tie nutiitional and hormronal requirements
of steps involved in reoencraticn  of plantlets {rom explants of

sceds, parts of sendlings fcotyledens, hypocotyls and epicotyls)



and yomne choot tipe of the I'ire cpecies, we lLave prepared the
folloving vork plan:

Explinnteas

o) feods
To be collested Mom pine cones or from {he Forestry Dept.

Secdos of Aifforent paturity to be used.

) Seedlingsg:

1) Frcdlings arevyn from sords in ¢recn hovce,

14) Seedlings {rem acceplic culture:

The scedlinge can he obteained asceptically by
incubating (?5% ¢) the secds on a meist filter paper in
a yoetri dinh,
Secdn con ploo e obtoined By culturing a suiface sterilized
. nr

gecc, without ite send coat in A° agay at 2% ¢ or by culturing

the cubryo in o medified ' and L medie.
¢) Priramy and ceconanry choot o

These choote cxn Lo abhtaiped from bace of jvine trees of
Gifferent ace arcups,

They can also be obtajned by hedging pine jplants.

Culture Modia:

Thouch the basie nutritional requirements of cultured plent
cells are very sinpilar to those rormally utilized by whole plants,
various culture nmediz will be trijed to Lfulfill tihe recuirement of

the cells in culture.
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Podisc that will be tried for ticeums cultnre of pines are  oc
1. tworeshioe and Sheoc ()

2. Uavbera ot al, (00

3.0 Tebenlh & iddeytrapdt and Pedified by Peily g Pasher (&1)
4. Creccboff and Peoy ond modified by Horgan -nd Aitken(cn)
.o tmoirin and Lepeivre and modi€ied bv Mitken-Christie (Lp)
7. Canphell ana Durzan (CN)

3. Tevheyaer ot ol and nodified Ly Pormann (MCr)

Varicoe grewth reanlatore that will be used ore:
Cytolinin:
a)  C-Penzvlaminn Prvine (PAD)

) Pedcopentenyle adenine (2ir)

Auxin:

o) Tndele=2-rcetic acid(TAR)

)Y tarhihalene acotic acid (1TAN)
3 A a3

cy T, A dichlerer beness acetijce acicd (2,4-D)

) Tietodo=d-butyri nepa(irp)
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TECHITCAL REFODRT
ARSTEACT
Preliminary expevimont o on crbryo cultures of Pinus
roxtuighii and Pinuc vallichivns arve describec.Mantlere of FPinus
ngknpghiiwaﬁﬂwﬁjpngMQQT1ighjon; could he cbt:s ined [rom seede or
cnbryes coltured ip '8 o 0P Lediom for 10 cayve. Altempbes at
recencration of the explante fyom germinated seeds have heen

sucoocecfe b i chtaining acdvent itione |Jade and/or callus like

Licour,

INTRODUCTTION
Pinng_roxburahii snd Pinee wollichiana ore the two native
and weet abnndant e tyeee of the Tiralayar region . In order
to mecl the crewing depong of pine cecdlinas in this region,lavge
nunlb ers of cocdlinas of irproved variety will he neccdec for
afforestation .one ¢f {he new technicues thot  chows piremise is
Lirsun culture 2nd {ly vee in forecstry mhould Ve considered.

)

In tlhie precent vork, we lbave Lriece Lo define the
nuteitinnsl and bhorponal recuirenents of 'rye involved in
reacneration of jlantlets freon crplants of recdu and parts of

socw‘ljnq—wnwty}rwhvnﬁ,qujmcct3“loﬂ ond epicotyl .

MATFRIALS AND NETDODS

Toc cecde of Dinus rosburchii_and Di nug wallichiana were
obteined frorn Foreot heveloperent Project,l'st{ishar. They were
kept at 7% ¢ in a refricerater for about thiee nrenths, before

usirg thiem.The wings of the ronde were mechanically removed and

about J00 of thew were placed in a 250 1) bealer containing about
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2000 0t et e Tl s eede Uhet o cank worpe peroved and put in a
sterilized aloce bettdle wilhh a lid. Surface cterilization of

there ceoed woas conducted in the [ Towing manney,

HEATTRY SEUDE =~=> Treated with 10 19 solutien ---> Rinsed in running
of Sodion Oypechlorite with water for 48 hrs,
[ew crops of Teeen 00 for |
10 winvtes (100 101.) :
\

Ploced in a refriqerator <-—- Pinerd twice Ce-- Sterilized agoin in

for tvo daye at 70 ¢. in sterile 6% liydrogen peroxide
wvoter, fer 10 minutes (20 ml)

!

|

J
Sterilived in 62 Nydreaen ——==> Pineed in tterile ~=»-STERILIZED
rerovide for 10 minuter. wabker thrice. SEEDS

(20 01.)

Peeeptic germination of seeds with seed coat intact:
About 28 csterilized seedr were taken and placed in a
sterilived petri dich centaining tve sheets of filter Faper.The

petri dich vae mealed vith parafilm and pleced in dark at 27%c.

Removal of seed coat:

To rencve the geed coat the sterilized seoed vas placed
betveen the arms of ¢ forcep and pressed gent 1y making cure that
the precsore applied Jjust rurtored the recd coat and did not
crush the entire sced. Mier tle ceed coat hat been removed, the
secd coverad with brovnjieh membrane was obtained. These seceds

b

were taken for further ecxperinente.



Cermination on agar of sceds without seed coat

The secd witheut veed coat was placed on a petri disl
containirg 4% agar.The poetri dish sealed vith paralilm wac rlaced
in dark at 270¢, “he secedas germinated ond develcped into
seedlings after 7 to 10 days. These seedlings were uscd as

cxplants for regeneration experiments.

Cermination of excised embryos in MS & LP medium containing no
growlth horrones:

The cecd without its sced coal wee pleaced in a cterile
petridich. The brevnish wembrane and the operculum were remnoeved
with the help of cterile blade and forcop. An incision wae pade
along the ridge of the sced to obtein embryo which wee renoved
from the concave bed vithin the female ganmetephyte. TU woe then

placed in the MY & LP mediuvn  cenltaining no  growth hormonce at

25 ¢; ligbht intensity was 500 lux for 16 hours/dav.

Nutrient Media:
For ¢ermination of eycised embryocs, media develeope? b
Murashige and Skeoa (M9) with some medification, (M8) and Cuoirip

and Lepoivre and nodifiod by Aitken-Christic (1.B) have Leen uveeod,

(MS) (LPR)
Maijer mg/lit mg/lit
KMNO 1900 1,800
Mq58 L7122 20 370 260
CaCl .1H220 440 -
NH 3 1650 400
hﬂ% 170 270
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LP mnedium showed developement into plentlets within -5 daye al
259 ¢ and light internsity of 500 lux for 1C hours per day. Tt wae
noticed that a slightly damaged cotyledon dic not signif ‘cantly
affect the developerent process. lowever, enbryo with damaged

radicle would not develop to roct stace.

In order to determine the regeneration potential of the
explants taken from seed-grown seedlings, a factorial experiment
using different ratio of auxin and cytokinin in MS medium wae
carried out. The versulle obtained so for indicated that wher
either hypocotyls or cotyledons or conlinaticn of bheth wvere
incubated on aqer in 't nedia containinag varying concentrat ions
of FAP (0 - 2 mg/lit) and FAN (0 - 2 mg/lit),collus formation was
necticed in cvery case within 2 wecks. When explanls were
incubated on 20 ult RAP for 2-3 wceks, instead of callus

formaticr, zadventitcuzs buds were observed

OVERVIEW OF PRCGRESS:

After the grant agicement was finaliced between AID and WT,
procurenent of chemicales, glassware and furniture and recruitment
of research asgistant wao started in Octloboer 1¢87.Unfortunately the
whole process wac deloved by a nonth because of tempeorary
confusiun as to the place where the tissue culture laboratory
could be set up. On Fov 1.1987 an order for equipment to be

irported from U.S. was sent to WI-Headquarteres.

Chemicale and glossware that were available locally were
procured without delay. An order for laminar air flcw hocd was

placed to be built leocally. A research assistant was bired



effective November 1,1987. The job to paint and furnish the
tecearch laboratory was also uncertaken in Novenbor  aped

firiched within a noptl,

Pppeintpent of o post-docteral follcw wvas poctponed foo
later cate subject to the arrival of cauicnment frem U.€. In
December prelimincyy  experiments on pine regeneration (seed
gernmination, ewmbryo irolation cte) were started with initial
succees, In the care wonth reccarchers becore capoble of arcwing
plent et freom erbaye 1 the test tube for both pine cpecies , on
inpottant breakthroveh, concidering the joct failure in aeine co

ac o reported by scienticts working in thie arcao.

In Januvary 190f, the 11 undertock 2 twe-veek trip to Delhi for
consultation ¢n pin~ rececarch as well as for attendirg -«
cympoesiun on Ticcsue Cnlture (sece the report on Tnternaticenn!
Travel [or cetail). Vork on pine rtegencroticn hae been rectiicted
by nen-avilebility of proper couvipmernt. hurina the pericd of
Januvary to Febyuary 1088, the invect! iaaters were chle te o
callus type rmateriel from explants like cetyledens, hypecotyle,
cte. In retrocpect it turns out that ticsues alleged te be c¢xllue
might not have been 1ecular cellus but adventitious bude. The 1o
Iereed about Lhis pocribility from Tolph ettt when Le vicites hin
in Paleigh cdurine hie two-veck trip to the U5, in April) (o b
reported upcn in next ferni-Annual Peport). Since then tlre
rescarch on pine regeneration has a new direction and approach.
The recegearchers are corfident of success in pine regencration.

Their work will be expedited and faciliteted once the equipment
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arrives f{rom the U.S.

Researchers have already received quite a few top-ranking
books on tiscue culture. They ave getting two Jeading journale
=In_vitre and Dlent  rhyaiclogy, Onee ot ]l facilitice oye
available in the Mobveostory, a  poctaoctoral (o107 c0 will he

appeinted; thic will ive a Lig boort Lo e pesearch pron g,

The reccarch teon has  becen fortunate to have vVinreck
nternaticnal as the grantee because they are doing their best in

acministering the grant.

INTERNATICHAL TRAVEL

PRI To_1rnra

In ovder to cenrult wilh D, &, 8. Phojwani, the ccllaberator of

CriP project, the TPrincipal Investioater visited Delbhi frep
Januvery 3 to 17, 1900, DPuring this vicit he learnt rencclops?
antibedy technigues in Lhe Iiechemictry Department, A1l Indie
Inctitute of INedical CSciences.The PI hoa been invited for thio
trodrina by Prefecser . F. Sharmr, Cheirpercon of the

Pepartrent UThic trip became hiaghly valvoble heczuse the TV oot an

opportunity Lo perticipaote in an "Trterrnational Vorkebep on

fyylicalions of Piatechnology in Forestry and Perticultnee  ®
cponcored by ationsl fScience Found:ition HEA, Thic et
Aliewec biv o te mect ey Bon Durzan, adcicor and Dr. Polph et

Lhe celleborator of the CPPT Project, ¢n recvect fron Profes:ey

S

- C. PFehechwari, the T gave a leclure in his Jaborztory on
Plant Fatty Acid Picsyntheses. Overall, this tirip was a

successful one.
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FUTURE PROGRAM:

The tosk of elucicating and develeping tiessue culture
tecknoleay for recenecrvetion of pine reedlings is pregressing
well. In o the immcdicte future, crowing pine seedlings in green
house will he ctarted co that  clcen steck material is aveilable
for resecarch. Tellowing the work done by Palph Mott, rescarchers
heyoe will try to araft neture pine branches with young plantec so
that yeung sheots frem reture trees can be ebtained in tle qroen
housce. Fesesvehere will try to learn different parometere
regorvding normal plentation of pine trees on a certain ypicce of
tand allecated for pine rescarch (Community Forest Tepertnent

will be apprcached fen help in this dircction).

TL ds gereredly felt that the tescarch team muct learn Lbe

hardening procees of tincue culture-prodoced seedlinae . To thie

clfect, attenpts will be directed towards ronting in creen hour o
che very yeunc sheote chlgined by egevercly bedging veung pine
recclinge. The rocted cheets (scedlings) will be planted ouvtride
in the lond clleested for research forring the basic o1 learping

“hort hardrenine procece,
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