
tf j. (" 

FINAL ROURT 

8y S:VIUEL B. L,\ND, Jr., FThANELIN T. BONNER, and 
WILLIA W. Etk'AN 

NISSI SSI FPPI STATE UN lkI\SIT' 

WOI(PSHOP ON TREE SEED TECHN --
Under Agrofor'est ry Subhj-o.ict 

C,oILl'ict Nu. 297-89-3 

'LY 22 Lo JUNE 3, 1989 

TAMIL NADU AGRICULTURAL UNIVERSITY 

cOIMBATORE 



TABLE OF C(O mITTS 

Page 

I. Executi.ve S'mui.ry. ....................................... . I
 

II. History
 

A. Origi ination ........................................... 2
 
B. Develo lmi ent ........................................... 
 2
 

III. Execution of Workshop
 

A. Circurmstances ......................................... 
 3
 
B. ExecuLio .............................................
. 3
 
C. Con Le, t Of Course,( ald H(spi-jniJ [, Sc i enLt ists........... 4
 
D. Part ic-i nts .......................................... 
 8 

IV. Analysis of El'l'euL iVecl'SS ................................. 12
 

V. Recomrnencdn t ions 

A. For Future Indco-US Sliorteoursus ......................... 18
 
B. For Subsequent Indian ShlutcoUlS2s on Tree Sees..... 19
 

VI. Aplpendices............................................... 
 21
 

A. Scope of' Services ........................ 22
 
B. BioMgraphical Data SheiLt .............................. 2.3
 
C. PIi-L-T(,sL; ............................................. 
 24
 

http:S'mui.ry
http:Executi.ve


D. Post Workshop Test ........................................... 
 . 29 
E. Post Workshop 
 hValuation Form................................. 
38 
F. List of Multipur 
 se Tr'ee Species Comiled Ly Particifxnts... 10 
G. Workshop Equipilrit List ....................................... 42
 
H. List- of 
 Poster Diseus.,i Cu Sossiow ........................... 
 45
I. List of Particifouits. ......................................... 
 46
 
J Lecture wid L'iboii t'oi, E:,erci s.s 
 CN Ltebouks .... ............. .50
 



EXECITIVE SL\JR 

An Indo-US tcorklshop on Tree S(eed Technology tias conducted at Tamil 
Nadu AVricultrual University .I 22 June 1989.from . to 3, Dr. S. 
Chinnanmani of ICAR. Was ill ca'lgc, of the t;orkshop. U.S. scientists Dr. 
W.W. Elam, Dr. F.T. Boritier, and [Dr. S.B. Luid, Jr. gave tree seed 
technology ]ectur'es, tiiil, local Iidi aI i ,c:ientist.s coliduct ect lab 
practicals anid field tours. Dr. U.P. Tlh: from llIrvala Agricultural 
University p'oxidec lectiues led d|scrisjcd at d siw oin (1) tree seed 
physiology arid (2) muli tipup I ri)hIt,in Spe(; ies fox' ag rofoiestry. 
T wenty scientists reprel(-SIt ira I1 states Fom thrcughIlout Inidia 
l)ar'ticipitLe( in ti ' 'ox'1r . T ,-,e;'i;'i ut i.sI , Ie cIried by Dr. 
Chnriru-iiz i L Ll.t eiid o-i h lu iLs5hi u to th111 rtii -acqoi red(
infor-mtion in (1) e:tenioi i.t viI ie!- ini tlheir statcs (farmer training 
SLses is ati(I s(ed t L'(-'I uIL v Jca ]t.-,, (2)21 Usca rch , anid (3) teac.hing 
uLniversity courses, 

Reconumnendat ions are separat.(,d iuito (I) thUse fulr futLLre Irudo-US 
workshuops splonsor ed b, USAID and (2) thosec 'o subse(ucnt I ndian tree 
seed workshops conductel by Indiani sciurnLists. The recoiwiendaticnus for 
USAID-sponsored workshuops cetcr ol giLater need for adequate, tidvanced 
planning and coordination, bet-; c U.S. scietitists and their couterparts 
in India. For subsequentIhdiaui t.ol-kslitps onl Tree Seed Technology, the 
U.S. team recommends Lhati Dr. Toky b, the coordinator arid that lie utilize 
lectures/suggestions from this first '.orkshio) to conduct those later 
workshops. Tcelve specific reuuiwi2n cIations for impruvoirig those workshops 
are included. 



I II STORY 

Orivinatiorn:
 

The Tree Seed Tec'Iinologx 
 p wosj,as ole of the four types ofworkshops i)rotposed ill LU_.i'etoi Lo-. t o'li plaU- For t.he ARPsubproject on atiruoorestl,," b . l. ttll and l.P. Riclhard., dated "ay 6,1988. The doCuMUenL vas !suk.iitted to ILAR-USAI/ITp1A and describes adetailed plan for major agtroforeskWr subproject acti i Lieus during the 
succeeding two-. ear peri(A.
 

,is-issippj State 
tii SAeit ;laS.-s sul,:AeClI: t (21 ted t-o develop atwo-week workslho) oil tree seel t:'ell,_.1Jg\ to be p'es(erin ed in Ii dia at asite selected by IC':TR. Th-, course t.as dex eloped inl CunI.jilliction wi th a5 -montiL sipecialized tr'aining pvuiram( of an Idia-ai scient-ist in tree seedtechnology at. 11SU, Dr. O.PI'. ,(.ojxToky. ('llte ) of se iic,(.s for theworlshop is given in Ajq-,i: At Imi .A)nI 

rk.'xe. OJ.hlt2II_ 

The cou'se teas dcvexopeud by [)'s. Boltuler, Eli, and Uinid (SU) arid Dr'.Toky of larvana Agij-eI lturl lrixersitt , lisa., In lia. It is hac-ed onsuccessful tree seed technojlogv sltoucuutsnes whlich have been presented
the Philippires, in

Ienoa rnd seciat Limes at US'. An abhreviated treeseed shorteourse was pJv"(-.tiited to isiting lndit scielti sts at MSU in1988 and their coimniiets t.ere cun.ide'ed in the developxment of this course. 



EJ'CLl'IrION OF WORSI op 

Ci rcumstances 

This was the first in a ofseries shortcourses to be sponsored underthe ICAR/USAID-]ndia agroforlestry progr'am, aid itthus served as a pilotprogram. Tile circun:st]c(S tI'ider ihjic' it 'as presented aridrecoriwiiendatioxis resulting froi it -hould be of value to followring Irido-USshortcourses. 
Nonie ol' tile US sdie iti.sts had prior experience in India.They were riot familia' ; itlh Indian mrtt.IictI of operation, even though allhad experjcce ico'kiig cit Iridian Suien t ist, ill the US. 

Execution
 

The course icas held at Tam il Nadu .\eAv'iiitlural Uliversity in theDepartment of Seed Technology. The plinij, ipal liasio1 person was Dr.T.V. Iirivaratharaju, Head of' the Dcoai.l.nrrcit, of Seed TIechinology, ;ho hadto carry on hI.[s normal duties in alditioni (L ir'tconr'se
responsibilities. 
lie anid his sl.aff ,ere trell prepaxred for theshortcourse arid in fact had prepared lecturI'es arid made plans to put onthe shortcourse thejimsel %es. This pIohVIlICAJ ,a.S il:- to lIcka ofCo0iimOunicatior at an early stage 

[ 
of lp1rini Ig for ttie c()urse, mid it causedsome last. minute changes. Duplication in cou!'se conternt. resulted insome cases. Overall, hiocver, the Indiai pireparations strengthened thecourse. The course design arid training slifedule %.eremodified toincorporate some of their prexred'nmterials and speakers, especially onspecies exariples. Addi t iorialy , theOy .i.:d IX)Ster sessionIs, 14iChwere presented during tea breaks and dieC' an asset Io the program(Appendix AttaciLmerit 11). Tile cooperation of the staff arid Dr.Karivaratharaju was exenmplary Dr. Chiininiiri i:as present duringentire shorteourse and aLt.ended 1)1'ti 

the 
call5 a1t lhe lectures. Hispresence and efforts to fa(.-ilitatc mattervS no doiubt allowed Hie course 

proceed as smoothly as it did. 
to 



Some of the jirLicilP8Ii..5 tare Iatei if' 'ril(iving at Coinilxt.or'e,
possibly due Ltaiiito delatys. Usually theere icas some delay at thebeginning of tLe moriniiu sess i oldue [ateto ar ivats. This may have
 
resul ted froi 
 local iL'ispoit.a t in prolt, iis .
 

Lct ures "ul(i soli .1ltlo'at 
i.l%ce z' es teim held in a lecture roomthaL lud beeni iecitJb cefiii si a.d;m(I and -ii-cwilitioned for lJ)ie-ertation ofthe shortcoi'se. NormaI lyt o Lhg(_, o._Urre.I \'ver, a back-up

gerierat.or ias avi 
I ab,_
 

The siL_ , to (si I c,
a.s 2[,L't:d for I c2 1 .I IL ,_IIrIiOf' t soLI I'o.l TheA+griCulLu al Scod 'I'dU I +.i Lit zit at TPhA. Ii'ii 1 11C(, L]i tiv-eIxrisibifor" support of the (tuI t iI( J't-iIk1Ji t-.inn, i t :Idt.j:I('J t ti) t e SeedTeclhn log. IJt lj tiliioit t t,it I. cii'1 Iv_ ii]]0,ip'i itio. ip t I , Tamil NaclIConlservator of Jorcstssi_ it it_.-lijit, mu, t li .>t. iol Ivlutr itLute of ForestGenetics at Coiutitor. I'.-i L,. cil F.:izo ,(t't field trips< tot.1e :ugierahi gue_. jro li 1)1.i,\ i ilit li,.11 ',.;uils of lt(_tti'i; discus-siorls.Extended fLied l i- .o'e O. l hict i--v ) _ , i ii, as ct.L, thlji course.In sho't, thie th i , of I (C.,t i()I I 
.. of 

m al,. ll.at|Z(.l5 t( I esen irig the 
COLIrSQ. 

ConLtenIt of C('. :-id h -l: :iII'e S,-i , ti st 

The lecture and lab topics for Lhe slhzjt.c)use sere luiown by boththe U.S. and Indian Lce;uits of scientLists L(-foie th(, U.S. tamLirrived.lowever, coordintation of' the hso tezulis' plan, and the schedulinr. of theactual prograui occurred after aur:l of the U.S. scienitists. All of theoriginally plauned topics t:eie covered, :i th U.S. sciejntists responsiblefor most lectures and Indian sc-iriLis1s se\iig labas instructors andassisting tith most lab pi'cVtiails. Lil, )riac-Licats did riot take as muchtime as expected, whiich i;as foi-tuUat2 in tLhat Lime tas requircd forinauguration and validi etoi.v c- i,,onvi v., meas also madeTinj. 
 availablefor some short field t iip s to lo(_al in.Ltllat i ois Lc illu]strmai.te riursery,seed handling, stOl'oge rud 1('st gent.i os at-i\itji s. The final courseschedule and resposibl' s'i,.. isc i :t oo.h '. i1.N e irigiven Table 

http:illu]strmai.te
http:ll.at|Z(.l5
http:gerierat.or


Table 1. 	 Training schedul aid Nes-xJfi.-;jble scientists for Indo-US Forest 
Tree Seed Techunology shortcourse. 

Date 	 Time Topic Scientists
 

May 22 	 8:00-9:30 a.m. Registration Dr. S. Chinrnauwani 
9:30-10:45 InuauQtu'atioln celeunnlies Dr. S. Jnyaraj, VC 

for TNAU 

Nr. R. Sundararaju 
Dr. S. Saruiaran 

Dr. W.W. Elain 
10:.15-11:30 Pre-Tst Dr. El an 
1:30-2:15 p.m. Sed 121iology Dr. S.B. Lmd 
2:.15-5:00 Seed Stuvuic P1rctical Dr. J.A. Selaraj, 

May 23 8: 00-11: 30a.m . 
1:30--5:00 p.m. 

e 
S:U 

d 
l)1ic 

.& "'.I 

Int'.i'al 
mpimu\ . 

Dr. F.T. Bonner 
Dr. Land 
)'.C. IIa:UI lnigam, 

I Ir. Elaiim 
May 24 8:00-9:15 a.m. 

9:15-10:30 
I'amuuir, Collectio,, 
.atur'ity Indic'es 

In'. 
Dr'. 

El un 
Boriner 

10:15-11:15 tLit1y and WcilIt Dr. Bonrier 
1:30-3:30 p.m. Purity wuid Wt. Practical Dr. Thiyagarajan, 

Dr. Bomer 
3:45-5:00 C;ernination r'i-acLical Dr. Thiyaarajan, 

May 25 8:00-9:15 a.m. Collection Methods 
Dr. 
Dr. 

Borumer 
Elait 

9:15-10:30 Post llrkust Care Dr. Bruner 
10:45-11:15 Maturity-rost llarvest Care Dr.T.V.lEarivaratharaju 
1:30-3:30 Seed loisture & Practical Dr. Bunner, 

3:,15-5.00 Field "l''il,--i Smi nul 
Dr. 
Dr. 

A.S. Ponrusa ny 
Chintiamari 

Iisitule of' ForesL 
Geietic's at C jililnto'e 
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Table 1. (continued)
 

Data Time Topic 
 Scicitist s 

May 26 8:00-9:15 a.m. Dryirim & Extractiou Dr. Bonler 
9:15-10:30 
10:45-11:30 

C'leajirw L Upuimrwilg 
Weii s:Unpl -s from 

Dr. 
Dr. 

Borer 
A.S Poniusany, 

Noistune PlaLtic,:l Dr. forricr 
1:30-3:30 p.m. E:,uised Ehliuu T'i'tieal Dr. V. krishnasamny, 

3: 45-5:00 Field I'ri p--Tet Scedlii g 
Dr. 
Dr. 

Bor er 
Cilirrmianj 

May 27 8: 001m-8: Opm. Orl:-cLt field tiip: Dr. Jarbulirigayl, 
(i ) E!pok au 'rloforestry Dr. Lay d 

1j1 Jilt_ ii 11 

{2 ) EIJL':t ,Ipt u:, t,2uttie:oi'iis 

rtCI) (Ii. iti (n ls, I'o iestl 
CIIIf "',.I Sf lhidci oi.It,., i 

May 28 8: 00uI-8: 3 0p . 1 Nip:FfIdnic-d; 

( 1 ) fttulxul:i~v~ni l-(west.ry Dr. an ibuilingn 
RM.seai'Ii SUt. ion-
m'-irot'orest iv and 
ge9net iCts t'esearcII 

(2) Ceiittul soil & cater Dr. CI irmann!i 
Coiisev'\at ion Research 
atict Traiiiiw 
ilnstitute (O(ty)

May 29 8 :lS-10:30a.m. Seed Storge D'. lain 
10:45-11::15 Tetrazolium, Test Practical Dr. .K. Vadivelu, 

Dr. orner
3:30-5:00p.,,. Field Ltip to ((nsuxrator Dr. (arivaratharaju 

of Forests Getics Unit. (seed 
(xtL rac1t ion 8j1 1 id i:it.

http:l-(west.ry
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Table 1 

Date 

May 30 

May 31 

June 1 


June 2 


June 3 


(continued)
 

Time Topic Scientists 

8 :15-10:30a.1n. Genimination Testing Dr. Bonner 
10: 45-11 :,t5 Vigor restinig Dr. Iharivaratharaju, 

Dr. Elarn1:30-2.30 p.m. Eucalyptus Seed Techlolog5 Dr. Chiiulamni
 
2:30-3:25 
 Acacia Seed Tecli ology Dr. Chimiamani 
3:25-4:15 hajxili Seed Teelmiology anid Dr, Karivaratharaju 

Poster Session 
8:l5-10:30a.m. Seed Physioiog Dr. O.P. Toky 
10: 15-12: 00pin. Mul[ip'r-pos Sp(ecies Dr. Toky

1:30-3:30 p. m. 
Ra- id T(,sts & X-ra5 'I'ests Dr. Bonner
 
3:45-5:00 Leacliate Cunduh I ivity Dr. T. 
 Jayaraj, 

Tes t- Dr. BoIIer
8:00-9:00 a.m. 
 telm- I iseuss iorl onI Sued Dr. S. Jayaraj, 

ha Iug.\l i ii Pt l1d()o Dr. R. Jeymn-rian
9: 30-11: 15 S,-ud I;iaicts or lDiseases Dr. Flwm, Dr Ayyavoo
1:30-3.00 p.m. CortilIi,.'tlioi, )r. l.;II(I

3:00-3: Geiphisl ;i "(u'tIr
G Ci I\'it inl Dr. Borter
 
3:45-5:00 INAU Forest Scientists 
 Dr. S. Jayaraj 

Meetilg
 
8:15-8:45 a.mi. Seed.s 
 for Agrof'orestr Dr'. Clhirtrtmiti
 
8:-45-9:30 
 Gu(-st Spxeakers on Dr. S.Agro- Kondas, 

forestry Dr. R. DebRoy
9:30-11:15 Discussion & Axs.er Drs. Bonmer, Land,
 

sess io Elm, & Toky
11:15-11:45 Vice Chancellor & Guest Dr. Jayaraj, 

Mr. S. Johnjoseph
1:30-2:10 p.m. Discussio 
& Ans.c Drs. Bonner, Land, 
sessi;n (Lcontvtie(d) Elmrn, & Toky

2:10-3:00 p.m. Post-Work.,hoft Test Dris. L-anud, Bonner, & 
Ma-in 

3:45-5:00 p.m. Validictory Function D)rs. Chirinwinni, 

Elam, Jofui.joseph,
 

Jaya rnj8:15-11:O0a.m. Course EvaluaLi n & Drs. Elam, Toly, 
Cri tique 
 Chirmamni, Jayaraj, 

Yadav, 1I.)Roy, Borner, 
anid Lui.t 

http:1:30-3.00
http:1:30-2.30
http:15-10:30a.1n
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Part i ci anm ts 

'i;e:ity t-rticiparts attnded the slhortcourse (Table 2 and Appendix 
Atachmrent I). Biogrnphical data ti'er p'idcd by the participmLs 
(Appendix At.Lacmu_,it 13). 'lhese tpartJicilarts caune fron I I states 
scattered th'iounout Inadia, hut e ii!9,t of L,, 2) iere from the local sLate 
of Taill I Nndtu (tTahlI 3). a)nl. lhwt. (, 1w did have graduaLeLIt' 1 iiot a 
degree (M.S. or lh.D.), init.l ix ha\ ini a LiP.D.. Tti-ce-fourths of tle 
part.icipantIs i(ero_ traii I irn Amrikultot(, - .\rt iu )my - HurticIture , with 
one-fourt-h lin\ving uildQ1Ladmte or vrow~At forest i; t iainiliw ThuS, 
there ,s;,i a tcil(, tan- c(p01 ,.l.r i :) repu.s (2lit;,( Uiiol the1!-l \JIg:Itlic 

art~icits, alnd this. L fit t l hey-p, uy-'zio . An)ot of these, 
partiuifaunt "ill b U1,.j.td it tU WAk tel(,ir tiw, stOMates anld (2oriduct 
al ext(ension IIonut- in vfoi' i net" ;II n)it thu inlqurtlmu(. of Lte seed 
tcfulmologv it' i a-, m i .'inaol I\ (cir,i <,io(ie _l ill tIlf l';O-' tear Work"cn 

)Fol (n , 
C(nncn- It.i(.,y t-(;It'.L .. II Ii, I ,lia) . "lle. ;;ill also 

Plu fox tl APfI, t On AL!] i . I 1 a"lInd Richird., 
, 

Mkiliz, Lhe training in I htuiI+it ;ii'tif) tl t A. (-i(.ltl ('IO-;EI),')tIIm 
t.(,A(_l1i t. .\ll l i. l'('i\td a U'Op, tLhe trainitng lectures LoQtUiii t.. of' 
n.s-,s I.-, O l in wt('_'mV I~i!+lhimI, toh'j(,t~,i,:<t i \ i's. 

http:U1,.j.td
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Table 2. 	 List. of pU'tici Alts al.t.enliii Intclo-US Forest. Tree Seed 
rechno logy Shortcoursc non 22 Mk. - 3 June, 1989. 

Name Dusigiiat ion (Degree) Home 	 Lk)cation 

1. 	 Dr,.N.G. Dasthagir .\ssoc. Prof. ( Fu'esti'v--Fh. D. ) Nettil.layumn, 

Tami 1 Nadu 

2. 	 K. GanesaIJIurthy Asst.Prol'. (Ag.Plant Breed-N.S.) Coijnatore, 

Tmii 1 Nadu 

3. Dr.N.S. Ifolada Asst.. Prof. (Fo'estry--P'h .D) 	 tisar, Hlaryana 

4. Edwin Jeyaraj Asst .Conserv.of (Forestry--B.A. ) Coirtbat ore, 
Foiest-s Ta.Ai 1 "adu 

5. Dr. iiar Nat-i ,]la .\sst. ITvo '. {.\g iu:a'm1 .D)C 	 San ;t-'piiiljr,
 
Bilni

6. Ajay htuiiar l0mrare Tc4h1. '.s.t . I.\g ip .i-- .. ) 	 3; tb f , 

.L-adhlya Pradesh 

7. 	 Dr. S.K. Majhi L'2chur" (,Aronliony--Ph.D. alyani, 

West Bengal 

8. Thomas IlMathefw Asst.. Prof. (.\Agronmy--N..S.) 	 Palghat, 

Kerala
 

9. S. Nayar Reim l Min. (I(Lsi C.--N.S. C Madras., 

Tamiil Nadu 

10.B.N. PaLil Assoc. Prof. (Soc.Forestr.-M.S.) Nagpur, 
Maharasht ra 
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Table 2. (continued) 

Name DesignaLion (be-ree) HIorme Location 

11 .S.C. Patil Research As.,tL (BA.1 la it.Brled.-H.S.) Rahuri, 

Mah ax ash tra 

12.A.S. PoInLustswaiy AsstL. Prof. (AL . -Seecd Tech.--H.S. ) Nettupalayan, 

Tamil Nadu 

13.Pradhan I.P. Sci. SI (Agro For.--B.S.L.\IFC) Gangtok, 

Sikkim 

14 .S.S. Rathore Sci.-1 (Agronomy--N, S.) Jcxlnpti', 

Rijasthan 

15.S. Selvaraj Asst. Seed Olff'icer (A,.Seecd Tech.-N.S. ) Coibatore 

Tauni N,'ALI 

16.S.I{. Shln.Il. ,\SS S i. (-.\9i nn mniy ,I.S. ) ,'uirlli SoInn,, 

M 11IIIi(.I1l 

Pradesh 

17.Dr. R.C. Singh Scieii t. ist. (Atrvfnoiny Phn.D. ) ,ialsi, 

tar 
Pradesh 

18.Dr. R.R. Singh Assoc. Pjo-f. (llorticulture + I yr. Ilisar, 
Oregoun SLate U.--Ph.D.) Hlaryana 

19.S. Srinivasan Dep.Dir. (.\gri(. - fB.S. Klyiumunalai, 
Agr ie. TamiI Nadu 

20,KK, Suresh .\sst . Prol'. (.\1oloin - M.S. Net tupalavam, 

Tamil Nadu 



Table 3. 	 Sumury statistics on home state, highest degree, and degree 
specialization of particilxits 

State 	 No. of Participants 

1. Tmil Nadih 
 8
 
2. 1Ia rvari 	 2 
3. 	 Madlya Pralesli 1 
4. 	 Bilet 1 
5. West. Bengal 1 
6 Kera In 
7. 	 Sikkim 1
 
8. 	 PR.jast hiiI 
9. 	 Ilimacha Ptadesh 1 
10. Uttam P adesi 	 1 
11. 	 Ikimam'-1 2t.i'a 

Totlal 2() 

Highest degree #At.lendees Trai nit 	 ',Atl.endrees 

B.S. 	 2 Forest.ry 5 
M.S. 11 Ag'icul ture 3
 
Ph.D. 6 Agric.Plant Breed 2
 
Other I Agric. Seed Tech. 2
 

".I'of lmy 7
 
Horticulture I
 

http:Forest.ry
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.\N.\LYSIS OF EFFFCT]VE,;ESS 

Effectivene:ss of" the ,ou.hs!1iot "a, e\:iIttited h3 (1) comparison ofparticixmt performa(ce oil a j.mst-I. - st t Lh: end of the workshop with apre-test at thu start (:A.j,'.i> .\t t.,.l ,i t-ntt'mid D) and (2) exruniningresponses to a l t-,ot.i , qvit'stionairi ie g i ii Lo the pairtic-i xinLs 
(Appendix Attalimitit* E) .
 

sCoies 10for l() '.nt ,a l T lu.- eal-,jt..tl PINfi'Oul 57% ['O M''(tt j~,) 
I idic;C ((1A 01, iHlJIn\[lKjlltW WWW- ( tt' ,. 'S',- ~l't 
)l1 !1, 7W'; €. l ?(, ,'l-:qz.' (1)Ut


lu kshlU ) (TI'hl 1I ).).t "ti -(; SW9t.e1( 1t lTht I rfle- tiiii 1 alld ol i-thiidof thie ill'o'natiui p .,"is i.d ili t Iq ' S ajul 1luh, w;us atsimijlat.d byv theIXI~t-iC~l~jii~t . } 1:ttof tht , hl -. w- lik ili111 (,J),j fitf' i lf'(171 t illno(~ mur'? (,'f~L(. i\ , is< , .11rob-ems. lqi'dd,3 ,]:l
I wt i i ' uI u [' , I,'~ i.l ,',tm nI, i nL iti L I vhei-. taii k.:, . 'ill liidtie Ell-,]Jsh
 
of" sohle Of [~liv t ~i iUl K,0 rtd s. ()F 1 211 I Ii .Fii al I 5<, 1Lit it J:-I *":,i-onit:lf-c II I ti I .-,i to -lxje€,t SomxreI i ([h i ; I ,.('ii(: C ]""cAt tha:t.i Romels 
of, (lie vetb:tl le tt .(n¢'uiit#,t'W L [i, t t I, i i.11W tijii A g+o:l of'getLL& (mclci-i ali (& i)n' inslo jt iit, '.t.i\,l :1'.;i i edatt 1"y

particians shouuld be soirfit , id
Il+,]a It, 

on'f (1) move wriin g onld' theInmie- 1 u l.P(2) mre u"-winr t ,l ttlh;,midd ) i(l:move tylK., hanl.idoutsof suinart'ud lecture en oulion intd hlp ol. Iain i liis goal. 

Other observatio- 1t 'in ilit' tie -tust. n.I xst -works) oi tand-ests arc:(1) at tlhi-? start of the w oh mlcl the ave l paiiLipanit had little.t(.i

knowledge of seecl. tUc'hnologmidll(2) tlie 55% correct answers on multiplechoice questions (Table 4) was quiL( goUCt, sincC the_ CWlds of guessing theright answer was only about. 25% aS vt('I'ULs: 50% for Tit'e-Faise questions. 



----------------

Table 4. 	 Average perfornianice of' par-ticixants on pre-test and post-test 
for tree seed workshop. 

Student Group Pre Test Po1t Test 
(H0 True!-FaIse) (Muue 10 T-F) (30 Hult.Choice) (Total) 

%Correct Asei's...............
 

12 Studeits pr'esnt 57 70% 5 1% 1;3% 
on 1st d, (22 N:My) 

8 Studenits ar'ivinjg -70% 57% G.i% 
after st da. 

Total all 20 students -70% 55% 	 64% 
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Responses received on thie l ro-.-worlsloop evaluation questionaire
indicated unanimous agreerent aiiong tihe axrticipants ( 1) that the

workshop would improve 
 their ability to do tLreir job and (2) that they
would recommrend tiLe workshop to others (Table 5). The length of the
workshop was about rigtL Th('re were ir:riv discZ'eerxrncies and
conLradicLioris uiorig tIe pai.Licipants' cmOeiriLer ts on items thraL they most
 
liked and least likedi ab, uL thre sirrteourse This suggests that. there
 
were no iajor factos rettoWing tLi efeCti\er resS of the course 
 for' all
 
-a.-Lrticifpa rL s 
 Th ('orlr L:- sare nuuori;::, in ?)5I' Lo illust 'aet minorpoinLs Lhat migir Le ('1:MidtIred it, fuLur e kiro courrses. TIe 1ow ratings

given by a few xarLi (it y;..iL. "Lutrs" (F1ildI Li p-) arid "w rkshop
facilities" Re "11o.b3 asSoUIN:rt .d withl (1) Hie Ih.o cursec'Lt.ive 
day-lun1g fie.ldt tOWjS W1T ly 27-28 tihaL did nA. allow thre pxarticiixiots a
day of resL arti 2) -imnir-c'WidLt ie irtilsi iarid 'r:rriije, se:ating in the 
U !-t inig r-0 1r1. 

FiANl th-Lerrrjkri:tlij fr ' ! \'iv.,sN ofI u".Li the u.o'i.dr j, as inlicat.c~l
by Dr . S. Cr i ramari ir i Im ('_tur'e Lt I lar ticilu ts om Jum, 2, ill
be provided by tLie subsequurt use of Lie sirortcuur se maLe'al by tihe 
partic'int t_,Lt 1) s)Malt new Lue seed ii 'search , (2) Leach tree seedtechnology in Lire classrorrm (3) conduct 1-2 day trai ing meetinrgs for
local farimers, arnd (-1)develop irrstrucLio leaflets in tire local 
language for tree seed te-inolruzy, Tire imrutuer's of" particilxants proxosing
to accompl ish these acti\i, LiesA, as suru11ri;:ed from question 7 on tire 
evaluatior form, are gi%.cii in T:rbl1-. A survey questionaire could be
sent to the participLwiUts by ICAR ill six ron.tirs, if USAID so desires, to 
determine if these activities are being accomplishred. 

http:u.o'i.dr
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Table 5. Sunnary of EVALUATION form conments by participxuats at end of 
workshop.
 

Question Response 

1. Did the workshiop improve abilityyour Yes= 20
 
to do your job? 
 No = 0 

2. Would you recommend this w'orkshop to other? Yes= 20
 

No = 0 

3. Was the length of the workshop Too long= 4
 

Too siort= 5
 
Abuut right=l1 

4. What did you Jike Most about thiis two'ks1mop? 
a. Corldlict of' 1d(Irk'sio), iti('Hic(Hor t-e;1c.hirg,
 

& visual aid(.s.................................... 
 6
 
b. Field Trips ....................................... 
4
 
c. Lafbs (practicals) ................................. 
.
d. Lectures...........................................2
 

e. Poster session durirw h 'n! k ; ...................... 2
 
f. HandouL s, te\tbork, IoH!-ksjo , fica ili ties............ I
 
g. Sp'cific tolpis: 

(1) Tree improvement............................. 5
 
(2) Collection and -torage 
........................ 
4
 
(3) Seed tratment, scarification, & dornincy..... 3
 
( ) New treatmerits for seed upgrading (IDS) 
....... 1
 
(5) Certification ................................. 1
 

h. All of it ......................................... 
I
 



Table 5. (continued)
 

Question 
 Respoise
 

5. Wlat did you like least about. the .orkshup? 

a. Lab practic-a[s niot crLIducLed iccJ (samplin,, 
flioist.ure, gerlilatijull, (1 I ... . ............... .
 

ph'vs i e lantdiis
b. Seed ol o R!Id io, 	 ................. 2
 

iu field
c. Not emi g.h Lvips .............................. I
 
(l1 i
d. Not (A2IILmgh ttIVU tc ] L 'Cd ....................... 	 I
 

e. No isy * 'I i .... .... ... ... ...... ............ ... ... .. .. I
 
f. Uflk~ l,, LO 11tii ,,--.JtL1Ii , 1'.S. s'eiofllish ti. ss ..... 
 I 
g. No oi! in tihtge -- uIre %lt) thu ld teach ........ I
 
h . NoL , .,sue(e)[ xer iL di.-ct I; 	 1a I ) Iu t(I.e F c ii Ij 	 ............ 


6. 	 Ratings (1= Poor Lu 5- EcluletI: RaiIg, Average 
llS ~lL t. [jn N('ti.I[) 1. 3-5 1.-I 

'loxt. wL)k (IFL- 2U/2) :3-5 	 1.5 
Handout, martials 	 3-5 4.2
 
Tinus 
 1-5 3.7 
W'orksi iup fac i lies 2- 4.2
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Table 6. 	 Sumniry of' plaiiimed use of sho'tcourse information by 
par'ticipanits. 

Planned Use (Gerial) 	 No. Participants 

1. Train in g meeu tiits 1(" 'i IIIiI'.a - ai1l Mttricultural ot('icS' 13..... 

2. Seed techno]ogv ]c2d'eleLs iii loc'al IWai4uaIZQs ............... 


3. Teaching in uttiei's it y courses............................. 10
 

4. New,research and appI icatior ............................... 
17 

2 
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RRMC D~fIENDFI .1'S 

Ii. For fLtLUre Irilo-U.S Simie~z'u S~It.()'( bN US.\I U: 

I . Comiple teu U rcyjtir nilj1 10U\L ) 1 hFromt agenc iesI cIj 	 all 
A l 1eas t Lw'o m11ot. t prut' jt O the12sIttt~~' 

2. 	 BudgetA For a p1(-visit, to tiic' shurittoiivsi sitIe by onetoiienix-r of 
thet vislinzg~US tuamj at Wvt ix.\~ prior to the 
shur'tttii'so. TJIItt iiillui~q ".11d tAte host. cx'iralut it olt V~ill 

imitual v j)811 sA igit -Jx(Ciffi2lie5tt0tcj~'l15j tol 

rrspor s i cii ius, z~i Votr ph~ded
BA u 'tat gf' jualc fnu'i lit. es and 
lauo i y sujp 1 iwos 

3. 	 use( local ri(21c ti.p I.0t sl viiiut. l'uires 111(.1 labs. 

1. 	 Inisi st cin n es " clay1(up 15Pq la fitdt.avp titroigh LI t o-wel 

F. 	 tKetp scro c t i 1111( ill III' --oiItcir'ws(. 'IedlI'. to tl l()t. f'or 
rleOihi Iil 'Ijlc ~tcIslt's 

6. 	 Pr~vidP riw-,iplf.s thu- latefstp~ea atid w(c)rckidL- tc--irtolog~les 

iti(ligultotiS 11111i:1ttH1 c 

7. 	 Matke copio,- (if' zill ItUctcitsn [.S. aind sip kio the in?et og
 
site, raither Littai rel~ intc onii . int4 fic'i lit ies iatIw thu
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II. For ;ubseqtuerit rlich .oI, 'it i'-.r,. Viest sfeedI teuholog),: 

1. 	 Conduct. fuJo u-ilp workshol's 'it. other Ita t ionsll Indi a, Luider 
the (oorditn tioin of Dr . .'. TQ, utilyzi g the course 
Iu _'iteritl S thKt h11e1m( I ')o ide(t by N'lis sissi p)i Stat~e 
Unileieit-y s'icfttisis thisat first i lorlsicy (Alplmpli.x 
Atteaulhmrit J) . Picticarls -MliUthl. Wtir2e loal multitpuplose 
species from. the li.st de\el xid at ('o isimbth ore (Appendix
At tac'lnui 1. F) , Wi CquipfiL('t/iinterials as spjei flied in Aplpendix 
At tachlmenit G. 

2. 	 Provi( particilnuat.s at tLhe Wtt of those uhsh-'Iiops tith a 
p-lc'lIet of uiiter'i:.ls thLat 1nc lude a eOulijett couu'se outlime, 
wo r'kshop sc(idt le, arnd lulife to1r. 

3. 	 Acc'oimw)rlt it, part i(.illauls rud 	 iic-.t ittors in one housil.i, facility[() iiII~u.(cvt (Jff-:- +"-, i j)iii f.t;i(. i j p, 

1. 	 If rn' di't .,, .I ,dhit n wt -1-':I01W :I jx.)st-v.iotoshop t,'st. 1.o 

S. 	Provide j it, iuti i'tt 

lecLure (to itr'te.se coil',sj 


u +.mitjIIl ;ii, ;i ,,t.tmt'I. of[' h :,' *tn ', Iff')r't . ti ,e 
.on and li.te-mireng time). 

6. 	 Use ef''_ctive %isu:il nithc, ov:,I ns si ies, Omurhea'd,, ( iar'ige 
print), :Ut. 	 lio\ iC S (J.hlm 't;"ail cj), to SUpl(uienit lectures. 

7. 	 Put seed testing Iumt'ti ;up,! l neart i cals te start of the 
workshop, so tLIt at le'ns5 soma e'uiat ion soil Lake place for 
evaluation by Lipe 	 eud of the i.(nkl;sliop. 

8. 	 Pru\ idep tjierit ilimari it it"< ,)1 ie Lst.tree seeds tuid laborat.or'y
facliLius su tWtl f'0(hl p:NtLiilanut c'n cii hni. sunt ial, 
c-0(Jrdill t id pua. ,- t iti limI ' 1 -,-, 'n" atl ivi ties, at her" th.Ut 
having to ob)('", 12 51 l I , 'rmuir'ti't (ClI'I iti))it iorj'-. 

http:itr'te.se
http:uiiter'i:.ls
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9. Increase emphasis on inldigen1ous, muItipurpose species. 

10. Use poster sessions during tea breahs to illustrate ongoing
research wid setd tecliolog for sol ,ific tree species in the 
region ( see Apui idix .\tlaclImi it ItH, 

11. Use short. (1-2 1ltm.) field tips to local f'acilities t.o 
IeCIK2 Idsupple i_,rit an'Z I)lac .t Is. 

12. At, the f' I ,enid iti'oii , S Iu Ii: - i ejc es and
 
siIi li t i, I ,Lt.( I 12t
u I i, se-'Ad Lech uology ard agricul Lural 
seed Li (A 111() 1 oiA 

13. Conduct fo'ul l i-ilp) . 'uI.c.sflirti_,ipaiis six monthis after the 
w'orlshop to as ,'ss use uf i ,l o'umation provided in the worikshop. 
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Attachment A
 

SCOPE OF SERVICES
 

.orkshop on Tree Seed Technology
 
under Agroforestry Subproject
 

to be offered May 22 to June 3, 1989
 
at Tamil Nadu Agricultural University, Coimbatore
 

The three staff members will:
 

1. Outline a two-week course to 
be accomplished in 12 
working days that
conveys knowledge on Lree seed technology with particular regard to
basic principals to sub-tropical and tropical species and locations.
These should include practical laboratory and field exercises 
to be
 
done by the participants.
 

2. 
Prepare daily teaching plans and develop appropriate teaching

materials and reference lists for the implementation of the 
course.
These plans and materials should become 
a part of the permanent

record as annexes to the staff members' written report.
 

3. Draw on local expertise within India as appropriate and withparticular regard to requirements of species 
found within India.
This may lead to some modification in the work plan and trainingmaterials 
if the course is offered subsequently. 
 Such possible
changes should be mentioned in the final written report. 

4. 
Prepare a list of equipment and supplies needed for the 
course.
 

5. Report to 
the sitc where the workshop is 
to be held about three days
before the course 
is to be offered in order 
to assure that plans and
materials for study are 
properly available and synchronized.
 

6. Take responsibility 
for conducting the workshop in collaboration

with local counterparts in the forestry program and the staff of the

seed technology unit at TNAU, Coimbatore.
 

7. 
Prepare an evaluation of the results of course, making use of
appropriate training course 
evaluation questionnaires and other
materials. 
Data from the questionnaires should be evaluated as 
a
part of the final report, which should have 
a section on suggested
modification for the 
improvement of the 
course 
if it is offered
 
again.
 

8. 
Prepare and deliver to Winrock before leaving India 
a written report
that describes the workshop in its context, its development, its
content, its circumstances. its execution, the participants, 
an
analysis of evidence of the workshop's effectiveness, and

recommendations to 
improve the workshop if it 
is held again.
 

9. Give 
an oral debriefing to ICAR/USAID/Winrock, preferably at 
ICAR
 
headquarters.
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BIOGRAPIIICAL DATA 

Name: 
 Designation:
 

Address:
 

Affiliation:
 

Academic Qualifications:
 

Job Assignment/Respornsibilities:
 

Experience related to tree seed technology/testing/seed use:
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C
 

Name
 

Forest Seed Short Course
 
(Indicate "T" 
for True or "F" 
for False)
 

tree
1. All species are seed-producing plants and
belong to 
 either the class Gvmnospermae 
 or
Angiospermae.
 

2. A tree's life cycle is 
the development from zygote
 
to seed production.
 

3. The angiosperm 
life cycle differs from the
gymnosperm life cycle in having naked seeds rather

than seeds enclosed in fruit.
 

4. Double fertilization 
occurs 
during the angiosperm
life cycle, meaning that each 
 seed has two
 
zygotes.
 

5. The fruit develops 
from the ovary, so that it has
half 
the number of chromosomes 
per cell as the
 
mother tree.
 

6. The developing embryo 
is nourished by the haploid

female gametophyte 
 in gymnosperms, but it is
nourished from either diploid cotyledons, triploid
endosperm, or 
 diploid nucellar 
material in
 
angiosperms.
 

7. Fertilization 
is required before 
physical growth

of the cone or fruit begins.
 

8. Three types of mature fruits (a) dry fruits
are

that release seed at maturity, (b) dry fruits that
separate from 
the tree without releasing their
seeds, and (c) fleshy fruits that drop with their
 
seed enclosed.
 

9. Secondary seed dormancy refers to 
conditions that
develop during the 
seed maturation process before
 
seed collection.
 

10. Hypogeal germination 
 refers to species where
cotyledons remain below 
ground, 
with a rapid
upward elongation 
 of the plumule during the

germination process.
 

11. The genoptype of 
a tree is a result of the tree's
phenotype, the environment in which that tree has
grown, and the 
interaction 
between the 
tree's

phenotype and environment.
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12. Cenetic improvement 
is accomplished 
by selection
 
of the best genotypes and crossing among these

selected trees to produce seed 
for reforestation.
 

13. Exotics are 
tree species 
from other countries.
 

14. The provenance of a 
seed lot is more 
important

information than 
the seed source, if the two are
 
different.
 

15. Somaclonal 
variation 
is genetic variation among
 
germ cells (pollen and egg cells) from the same
 
clone.
 

16. A seed production 
 area (seed stand) is a
 
collection of selected trees established and grown

together under intensive management for production

of genetically improved seeds.
 

17. The most important practice 
for maximizing seed
 
production from 
seed orchards is selection of the

site where the orchard will be established.
 

18. Certification 
is a guarantee of seed 
quality and
 
genetic identity, and the word "certified" implies

genetic improvement.
 

19. 
 Yellow tag certificates in the O.E.C.D. scheme for
 
international 
forest certification 
indicates that

the material comes 
from untested seed orchards.
 

20. O.E.C.D. certification 
 standards 
 cover forest
 
seeds, parts of plants, and plants.
 

21. 
 The only requirement for of a
development 

comprehensive 
 seed program is the 
 technical
 
training of personnel.
 

22. 
 The seed certification 
 program and the 
 seed
 
regulatory programs 
are segments of 
the quality

control program of a 
seed industry.
 

23. A crop can 
be no better than the 
seed which are
 
planted.
 

24. The 
 ISTA establishes 
rules and regulations

governing determination 
of seed quality at the
 
international level of seed trade.
 

25. 
 The primary objective of taking a sample 
is to

determine the mechanical purity and viability of a
 
seed lot.
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26. The moisture 
content 
of each 
seed is a major

factor in determining how long the seed will live.
 

27. The statement 
"Seed are hygroscopic" 
means that
 
seed will absorb water vapor from the

regardless of the seed's moisture content. 

air
 

28. An abnormal seedling is 
one that possesses all the

essential parts that indicate the 
ability of the
seedling to produce 
a plant under favorable, but
 
not unfavorable, conditions.
 

29. All seed of 
a single lot will germinate at the
 
same time.
 

30. The primary 
purpose of seed certification 
is to
 
guarantee to the person planting the seed that the
seed in the 
bag are varietally pure and 
of good

quality.
 

31. After seed are 
dried to level
a of moisture safe
 
for storage, approximately 
 10-12%, they

remain at that moisture content 

will
 
until placed in
 

the soil.
 

32. When air temperature decreases 
 the relative
 
humidity increases.
 

33. the 
screens available for air-screen cleaners will

permit the removal of all contaminates from a 
lot
 
when properly selected.
 

34. There must 
be a measurable difference 
in at least
 
one of the physical characteristics 
of two seed

before mechanical separation is possible.
 

35. Seed stored under cool 
 humid ccnditions 
will
 
retain their viability longer than the 
same seed
 
stored at 300 
C anr4 40°% R.H.
 

36. The 
embryo develops from 
the fusion 
of one sperm
 

cell with the egg cell.
 

37. A seed is a completely developed ovule.
 

38. Seed are physiologically mature when 
they reach
 
the point of maximum dry weight.
 

39. The 
weight of the "working sample" of purity
a 

analysis may more
be but never less than that

specified in the seed testing rules.
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40. The tetrazolium 
test is used to indicate 
seed
viability by staining the living tissue of seed.
 
41. The 
first count 
of the standard germination 
test
is used to evaluate and eliminate the abnormal and


diseased seedlings.
 

42. Recalcitrant seeds are 
seeds that are difficult to
 
remove 
from their fruits.
 

43. Air-screen 
cleaners are 
used only for special

cleaning of a few species.
 

44. The 
best maturity index 
for Pinus cones is 
their
 
moisture content.
 

45. The most common index 
of fruit maturity for all
 
species is color change.
 

46. 
 Indigo carmine stains live tissue red.
 

47. The 
hot wire and the Boerner divider perform 
the
 
same function.
 

48. 
 X-rays have longer wavelengths than visible light.
 

49. The ASAC-1000 is 
a new model of sports car.
 

50. 
 Water should never be applied to pine cones being
 
stored for seed extraction.
 

51. 
 Same as above for a wing from chir pine?
 

52. 
 One week is a sufficient period for Pugrcus seeds
to reach equilibrium 
with their storage

atmosphere.
 

53. Large seeds 
always germinate 
more rapidly than
 
small seeds.
 

54. Kimpak is 
a popular seed disinfectant.
 

55. 
 The most viable seed are the first disseminated in
 
a season by a tree.
 

56. The greatest quantity 
of 
tree seed is collected
 
from standing trees.
 

57. Longevity of seed is 
a species characteristic.
 

58. The vigor of 
seed can be increased by proper
 
storage.
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59. 
 Seed vigor is measured by the standard germination
 
test.
 

60. Internal fungi most often occur as 
mycelium.
 

61. In general, moths 
are more specific than beetles
 
when selecting host seed species.
 

62. An empty pine seed shows 
more or less leachate
 
conductivity than a dead seed?
 

63. 
 Name the cheapest of all rapid tests.
 

64. 
 Name the most expensive of all rapid tests.
 
65. 
 In seed radiography, contrast can be lowered by increasing
 

66. 
 Silver nitrate, chloroform, and water are all what?
 

67. Which 
test should be performed first at the 
testing lab,
purity, or moisture content?
 

68. Is 
legume fragment of Robinia pseudoacacia considered trash
 or pure seed in a purity test?
 

69. 
 Hydrogen peroxide has two important potential 
uses in a seed
laboratory; 
name one of them.
 

70. What is 
the usual desired seedling density in a germination
bed where seedlings will 
be pricked out 
for transplanting?
(Circle your answer.) 240; 860; 1,800; or 2,400 per square

meter.
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Name ..................
 

Forest Seed Technology Workshop 

Post-Workshop Test 

True-False (Indicate "T" for True or "F" for False) 

1. 	 All tree species are seed-producing plants and belong to either 

the class Gymnospermae or Angiospermae. 

2. 	 A tree's life cycle is the development from zygote to seed 
production. 

3. 	 The angiosperm life cycle differs from the gymnosperm life 
cycle in having naked seeds rather than seeds enclosed in 

fruit. 
4. 	 Double fertilization occurs during the angiosperm life cycle, 

meaning that each seed has two zygotes. 
5. 	 The fruit develops from the ovary, so that it has half the 

number of chromosomes per cell as the mother tree. 
6. 	 rhe developing embryo nourished theis by haploid female 

gametophyte in gymnosperm- but it is nourished from either 
diploid cotyiedonS, triploid endosperm, or diploid nucellar 

material in angiosperms. 
7. 	 The gen, otype of a tree is a result of the tree's phenotype, 

the environment in which that tree has grown, and the interaction 
between the tree's phenotype and environment. I 

8. 	 Genetic improvement is accomplished by selection o' the best 
genotype and crossing among these selected trees to produce 

seed for reforestation. 

9. 	 Exotics are tree species from other countries only. 
10. 	 The provenance of a seed lot may be different thatn Its seed 

source. 
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11. Somaclonal variation is genetic variation among germ cells 
(pollen and egg cells) from the same clone. 

12. A seed production area (seed stand) is a collection of selected 
tree that are established together and grown under intensive 
management for production of genetically improved seeds. 

13. The most important practice for maximizing seed production
from seed orchards is selection of the site where the orchard 
will be established. 

14 Certification is a guarantee of seed quality and genetic indentity, 
and the word "certified" in forest reproductive material implies 
genetic improvement. 

15. Yellow tag certificates in the O.E.C.D scheme for international 
forest certification indicate$ that the material comes from 
untested seed orchards. 

16. O.E.C.D. certification standards cover forest seeds, parts 

of p'ants, and plants. 
17. The ISTA establishes rules and regulations governing determination 

of seed quality at the international level seedof trade. 
18. The primary objective of ataking sample is to determine the 

mechanical purity and viability of a seed lot. 
19. The moisture content of each seed is a major factor in determining 

how long the seed will live. 
20. The statement "seed are hygroscopic" means that seed will 

absorb water vapour from the air regardless of the seed's 
moisture content. 

21 All seed of a single lot will germinate at the same time. 
22. After seed are dried to a level of moisture safe for storage, 

approximately 10-12%, they will remain at that moisture content 
until placed in the soil. 

23. When air temperature decreases the relative humidity increases. 
24._ There must be a measurable difference in at least one of the 

physical characteristics of two seed before mechanical seperation 
is possible. 
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25. The embryo develops from the fusion of one sperm cell with 
the egg cell. 

26. A seed is a completely developed ovule. 
27. Seed are physiologically mature when they reach the point 

of maximum dry weight. 
28. The weight of the "working sample" =f a purity analysis may 

be more, but less, thatrnever that specifie'd in the seed testing 
rules. 

29. The tetrazolium test is used to indicate seed viability by 
staining the living tissue of seed. 

30. The first count of the standard germination test is used to 
evaluate and eliminate the abnormal and diseased seedlings.

31. Recalcitrant seeds are seeds that are difficult to remove from 
their fruits. 

32. The best maturity index for inus cones is their moisture 
content. 

33. The most common index of fruit maturity for all species is 
colour change. 

34. Indigo carmine stains live tissue red. 
35. X-rays have longer wavelengths than visible light.
36. Water should never be applied to pine cones being stored 

for seed extraction. 
37. Large seeds always germinate more rapidly than small seeds. 
38. The most viable seeds are the first disseminated in a season 

by a tree. 
39. Longevity of seed is a species characteristic. 

....40. The vigour of seed can be increased by proper storage. 

II Multiple choice (Choose the answerone which is most correct, 
and circle the letter) 

1. Both Angiosperm and Gymnosperm seeds contain:
 

a.Fruit.
 

b. Endosperm. 



- 32 

c.Seed coat.
 

d.Female gametophytic tissue.
 
2. Cell division in which the chromosome number is halved is 

called: 

a. Fertilization.
 

b.Meiosis.
 

c. Mitosis. 

d. Hybridization. 
3. The Angiosperm and Gymnosperm life cycles differ for all of 

the following except: 

a.Presence of fruit. 

b.True flowers.
 

c.Double fertilization.
 

dUnion of egg 
 and sperm to form a zygote.
4. The most important factors to consider when initiating a tree 

improvement program include: 
a. Flowering characteristics, seed orchard management, size 
of country, 
b.Provenance, export potential, amount of information already 
available. 
c.Sites to be planted,adaptability of a genetic material, products 
desired. 

d.Labour supply, nursery management, heritability. 
5. The amount of genetic gain from a tree breeding program 

is not dependent upon: 

a.Heritability of the trait.
 

b.Selection intensity.
 

c.Value of trait
 

d.Amount of phenotypic variation. 
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6. 

7. 

8. 

9. 

10. 

New biotechnology methods for genetic improvement of trees 
include: 
a.Selection, supplemental mass pollination, vegetative propagation. 
b.Species introduction, chloroplast fusion, controlled pollination.
 
c.Gene transfer, somatic 
 cell selection, somaclonal variation.
 
Which of the following differences between 
 seed orchards (SO) 
and seed production areas (SPA) is not true? 
a.SO is Planned and managed from time of establishment, 
while SPA is an existing stand thatjs chosen and then managed 

for seed production. 
b.SO requires timemore from initial planning to actual seed 
production than does a SPA 
c.SO is temporary, whereas a SPA is permanent. 
d.SO gives greater genetic gain than SPA. 
Seed orchard (SO) management practices for maximising seed 
production do not include: 
a.Establishment of the SO on a site where soil and climatic 
conditions are most favourable for seed production. 
b.Mechanical injury of the stem to stimulate following. 
c.Irrigation and fertilization. 
d.Seed insect control with insecticides. 
The four certification classes for forest reproductive material 

are: 

a.Source identified, breeder, foundation and certified. 
b.Source identified, selected, untested orchard) and tested 

material. 
c.Breeder, untested orchard, foundation, and seed production 

area. 
O.E.C.D certification labels for forest reproductive material 

do not contain: 

a.Category of reproductive material. 
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b.Common and Latin name of species. 

c.Provenance.
 

d.Year of ripening of seed.
 

e.Name of certifying agency.
 
f.Purity, soundness and 
 germinative capacity of the seed. 

11. The principles of air seperation and screening are combined 
in what piece of seed equipment?
 

a.Gam-et divider.
 

b.Net retrieval system.
 

c.Air-screen cleaner.
 

d.Gravity table.
 
12. What seed testing method originated with tree seed testing 

instead of agricultural seed testing? 

a.X-ray. 

b.Excised embryo. 

c.Cutting test. 

d.Leachate conductivity. 
13. Specific gravity theof fruit is calculated by: 

a.Fresh weight + dry weight,. 

b.Volume divided by weight. 

c.lWeight divided by volume. 

4,ight multiplied by volume. 
14. The preferred method of dewinging most pine seeds is: 

a.Dry dewinging. 

b.Gravity separation. 

c.Dipping in boiling water. 

d.Wet dewinging. 
15. High conductivity of seed leachates could indicate which of 

the following? 

a.Seeds with high oil content. 

b.Empty seeds. 
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c.Damaged seeds. 
16. Among the following genera, which one would be most suited 

to the excised embryo test? 

a. Eucalyptus.
 

b.Jug2lans.
 

c.Pinus.
 

d.Pcpulus.
 
17. Which of the following is the best indicator of seed vigour? 

a.Germination rate.
 

b.Fruit specific gravity.
 

c.Percentage of abnormal seeds.
 

d.Percent purity. 
18. As a general rule, ISTA recommends rapid tests afor species 

if a standard germination test ta Ises longer than: 

a. 15 days. 

b.60 days. 

c.3 months. 

d.28 days. 
19. The newest method for scarification of hard seeds is:
 

a.Sulfuric acid.
 

b.Hot water soak.
 

c.Nicking.
 

d.Hot-wire.
 
20. When eucalyptus capsules are collected in field,the they 

should be transported in: 

a.Polyethylene bags. 

b.Cloth bags. 

c.Glass jars. 
21. Which type of seed is the most difficult to store?
 

a.Orthodox.
 

b.Tropical recalcitrant.
 

c.Temperate recalcitrant. 
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22. 

23. 

24. 

25. 

26. 

27. 


Which of the following is the most important in seed storage? 
a.Seed moisture content.
 

b.Storage temperature.
 

c.Storage atmosphere.
 
Which of the following types of seed would establish the highest 
equilibrium moisture content under identical conditions?
 
a.Seeds that have a high 
 protein content.
 
b.Seeds that have a high 
 carbohydrate content.
 
c.Seeds that a
have high oil content.
 
d.Seeds that high
have vigour.
 
What is the 
 name of the sub-sample (taken from the sample 
received by the Testing Laboratory) on which one of the quality 
tests is made? 

a.Primary sample. 

b.Submitted sample. 

c.Composite sample. 

d. Working sample.
 
According to ISTA rules 
 how many primary samples must be 
taken if a seed lot consists of 24 containers? 

a. Four.
 

b.Six.
 

c. Eight. 

d.Ten.
 
Which one of 
 the following is incorrect for large-scale collection 

of tree seeds? 
a.Collect seeds only from healthy, vigourous trees of reasonably 
good form that are making better than average growth. 
b.When possible, collect from mature and over-mature trees. 
c.Avoid isolated trees of naturally cross-pollinating species. 
d.Avoid collecting in stands containing numerous poorly-formed, 
off-colour, diseased trees. 
Which of the following is incorrect concerning the x-ray 

test? 
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a.Use of radiopaque agents increase image intensity and make 
the test more sensitive.
 
b.It is possible 
 to determine the physiological status of the 
seeds. 
c.It is not applicable for testing all seeds. 
d.It is possible to detect insect and fungus damage in large 
seeds. 

28. The leachate conductivity test is based on:
 
a.Changes in 
 the seed coat as the seed ages.
 
b.An increasing respiration 
 rate in aging seed. 
c.Changes in the permeability of cell membranes as seed age.
d.Changes in the enzyme activity of cells of the seed embryo.

29. What are the suggested best storage conditions of Group 
(Orthodox) seeds?
 
a..0-5 C temperature and 5-10' moisture content (MC).
 
b.0-5' C and 25% MC.
 

c.20' C 5-10%
and MC.
 

d.20' C and above 25% MC.
 
30. The best storage container for recalcitrant seeds is:
 

a.Impermeable 
 to water vapour and air.
 
b.Permeable 
 to water vapour and impermeable to air.
 
c.impermeable 
 to water vapour and permeable to air.
 
d.Permeable 
 to water vapour and air. 

I 
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 Attachment E
 

WORKSHOP ON SEEDTREE TECHNOLOGY 

UNDER AGROFORESTRY SUBPROJECT 

MAY 22 to JUNE 3, 1989 
TAMIL NADU AGRICULTURAL UNIVERSITY, COIMBATORE 

EVALUATION
 

1. Did this workshop improve your ability to do your job? 

Yes..... No... 
2. Would you recommend this workshop to others? 

Yes ..... No... 

3. Was the le.gth of the workshop 

Too long.....(Please check one) 
Too short ..... 

About right ..... 

4. What did you like most theabout workshop? 

5. What did you like least about the workshop? 
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6. 	 Please rate the following by circling a number.
 
Item 
 Poor Excellent 

1 2 3 4 5 

Instruction meLhcods / 2.. .9
 

Text book (FAO 20/2) / q
 

Handout materials 
 I 2- 3 

Tours 1 	 3 

Workshop facilities / - 3 

7. List 2 or 3 ways you plan to use this information. 

8. Suggest ways that the workshop can be improved. 
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List of Multipuroose Indian 1h'ees 

A. Himalayan Peion: 

Grewa ontiva 
2. -astrIliss 

3. Toona ciliato 
4. 1',ild apricot 

5. Wild ponornanate 

6. fJ.auhinia variegata 

. Gannretic olains 

(a) Arid zone 
1. loSoois cineraria 

2. Z rauritlana 
3. Teccorela undulata 

( j)DSeri-arid zone 

1. Syzy.,i,,m cuminii 

2. Azadiracihta indica 
3. Acacia caitecinu 
4. A. nilotica
 
5. Capparis decidu a 

6. Pilyllanthius emlica 
7. 5utea onosrerma 

8. Tamarindus indica 
D. 9. Hardwickia binata 

tCgMesic condition 

1. Madbuca latifolia 
2. Ae rle rarielos 
3. L12orinra olefera 
4. Artocar pus integrifolia 
5. Derris indica 
6. Ailantius excelsa 

7. Terminalia 2.u 
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INorth-eastern India 

1- A1133 nepalensis 
2. Schilmp. wallichii 
3. Dua~anrra sonnerasoides 

4. Picus Spp 

$. 	 1.lantqrove a,-eas 

1. Rhizpbora inukernata 

2. Avicinia officinalis 

3. rugrera conjugab% 

. igh rainfall tropical areas 

1. Ailanthus malabarica 
2. Artocorpus hirsuta 
3. L-rtyhrina indica 

4. Grevillea ro usta 
5. Sesania rrandifPlora 

6. 	 ercinia con osa 
7. 	 Pterocorrous rarsupiupq 

j. 	 Coastal olains 

. Lorosu fla 	ellifer 
2. Casuarina equisitifolia 
3. Calonhyllum inoobyllum 

4. Acacia planifrons 

5. garboos 
6. T esoesia populnea 
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Attachment G 

T~J-.(VII'(I'*{ia iliysi cIt Cuc 

1. 	 35 mm prot~h t}.o 

OV"erliead r'o,.kI.lot. 

3. 	 Ph t .. '0oti0 r. 

4. 	 land prunii sliear', 8 1/2" og. 

E eLr ic is ut 'e LI. ' P; ()I 'lPLO..11 b )I L ery ; lX } itdl e 

6. 	 Gerlinator; elecr'tolic ctulI of t(-lpuratures at. - 1 F. 

Germin ati}< o r -i- toL;c'1s. 

8. 	 St.er{o Iluiz).- .. )f " d138 I i I I iiiiir,:i0i , s :an.I 1 X ubje:-t. iv li] 10 \T' 
ocularl' 

9. 	 Ld}{viL . u}c'u, 1.5 ('u. Ht.; ',,.'I an. 

10. 	 I'Io-1okdi}lw ( (.L'tJ( iL' I.1I;' N';l ! t_'a;Ic'it.; 0.01 g.1 	 Sensitivity. 

11. 	 Seed trierS; 1/K'' :1ULidl,: , i,u :(. 'I./ 18'' atti 30" l'rLftlis. 

12. 	 Plastic desiccatiiw (,ibinLf. 

13. 	 Samille caris for sample dryiig, 

14. 	 Forceps. 

15. Scatpols.
 

16, Pe.ri disles; 10(1 % 15 mm.
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17. Lobi uiiahiiin jLII, jain,,10I.n ink. 

18. Tive sued; lu-i1 iindJt~j'nL 1 ,j.u spuirv; 1-3 Lxt or unch. 

im j5bi 8, II' 1"!~i hun19. hVA17u W2, 1 IMM; diiuir". 

20. AILMii foi 1-as~ iu(Ii awnun uic Lhf i 

21. Papcu-inul. IMvqA M( stuI'ii& 

i K,--' I I i i,22. Feii -z I F ' Iw 1 1t. t 

25. Sni~jM(.--nnIwi-i humi'u C) 

26. '"Satn"tn; 1 - 1 it I ruaIiivjI! 'wnp~i ns um-d ill homile hi t.cluIRei. 

27. (ln rx--s"Vwiw In> uiiII[u!il -tIII 1)1 t.(L UA(I ill h'jfn' . 

28. F'il ter' m.(,fr-

29. SjxtLula. 

30. PlIas Lic bzvts. 

31 . Spoons-as purns~xe for hioni use. 

33. Graph paper--8"NIO , 5 IwnIrtuh:d oi sinilar. 
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35 . Conuci vitit.. tmu ~II)LI

37. Absorbeynt jl;ipL t ut, Is usI(d l U10101-1en, homleIle 

38. P1huLOweopicr.1lir 

39. Tecxbuuk,,--A. fudI orM,I ei IijdIIc!oriddc~~Irfr 
Llit? tI'op~Lu'5 . CumcpihI t .. L. 11'Vii i . 

IS B' 92. 5. 102.2-'91-. AWti juLlie I i ici: 

Laluim, 'kyluii1 L)071,. Ir'i i , ;. ( 

I*.V tl ?F 
PMl, II F 

rc 

lAPE? 20/2. 
A~'jLvDrive, 

~ 
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IMXI-US FOREST TREE SEED TECHNOLOGY WORKSHOP CUM SHORT COURSE 
22nd MAY - 3rd JUNE, 1989 

POSTER CUM DISCUSSION SESSIONS.
 

22.05.89 
 General pattern of seed Research -
Disciplinewise, centres of activity
 

23.05.89 
 CASHEWNUT - Seed Physiological maturity,
harvest date, seed nut grading, pre-soak
treatments, positional features, seed
 
nut storage.
 

24.05.89 
 Delonix regia - Hardwickia binata 
samanea samam
 
Seed production technology encompassing

harvest date, seed processing and
 
storage
 

25.05.89 
 : 	 *Casuarina - Seed production technology 

* 	 Papaya - physiological maturity, Date 
of collection, Ripening retardants.
Lancings and seed quality ultrasonic 
waves 
for sex expression  seed storage

mid storage correction.
 

26.05.89 
 * Eucalyptus I Seed production
 
* 	Acacias 
 technology encompassing


harvest date, seed

* 	Kapaok processing and seed stora
 

27.05.89 
 Field trip to Top Slipseed collection
 
source, etc.
 

28.05.89 
 Field trip to Forestry Research
 
station and Ooty. 

29.05.89 
 : 	 *Ailanthus 0 
*Leucaena 0 Seed production technology 

30.05.89 
 : Vigour tests
 

AND FOREST PRODUCTS ON SEED QUALITY

31.05.89 
 : 	Neem seed production technology
 
01.06.89 
 : 	*Seed entomology
 

*Seed pathology

02.06.89 
 *Seed inoculation - microbilogy - Forest
 

species

*Forest, its location in Tamil Nadu
 

03.06.89 
 : Seed identification and sapdinn , n1,,i+i^n 

http:03.06.89
http:02.06.89
http:01.06.89
http:31.05.89
http:30.05.89
http:29.05.89
http:28.05.89
http:27.05.89
http:26.05.89
http:25.05.89
http:24.05.89
http:23.05.89
http:22.05.89
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