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laar'ind ('"mni-rinshm i ndic L I) is a native to the dry 

saa'ast ft t ropiul .Africai but was itrod"(c(d to Asia in ancient 

y t ratders. y Ltedi j bror Araib It was edtiil i' (lIe to its 

ple;sa-nt ir Lasttinig firuit., particularly ink 111(1 (Indiaeso, 

19HO).
 

'the -Pey also reathed the new wor'ld long ago , and now 

4nnera I Iy grows in Most tropical coun t ries. Throughout most of' 

he L.rupics the trlee gruwa ant ended along road0 sides, in 

ankyad't r O m waste land. Howev' r, . naL ', pl ant at i ons do exist 

in !"rd in, which ha rves ted over' 250, 00( toans ofa frutai Pulp nnn all y 

INA-, 1979), and ir Mexio where 37, 000 Lons of pullp were 

Iir%"i p in 1979 feromu aIe I1,113 ha. n plan La t j ur in s ix Slnates 

h(H'rriarid(e,-Un -ori arid l,;iP.:-; uhi na:a a i, 0982 A). In ThailI and, most 

I the pr'oduic't ionl r ri' Fromri liiidlii''d t r, and wi Id types
 

"'ri lNtiig i aa ,'e, siat sca I e swe't taniar' i io iniLs have been
 

"St ; ihjI - r- ( ci nt . 

2 (hObject v i i 

Ilk; specifici (objectLives of this Project arc to 
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1 ) COMtireiherlisvoly CoK l(tt lm oidus iidi', L,. geermplasm 

from Ltamarind tre s of known vax'riability in quant. ity and quality 

of 'r'iiil. (both sweet arnd sour a) d ,uant, it.y of biomass (sizi of 

!rev and quiantiy t x ofa I ; 

I t-v l, ihi , (.lii t21'the (.comprehensI;ive collection of tamarind for 

gvne' ic vrihi b 1lit in vat",' and .nt of growth iiand production 

o f food I i 1 t)im a./s-;, Iuiilr i r'',Iri i b l e co d i L. i on ( anc ompI i shed by 

4ru.ffi' g on ro:otstlocks, ) ;>) 

3)IclIone fast gror. ing,vatI y 'r'oiiuc ug swoet and souP 

ini iilf,i F.Yl t'. t0 J)t'O] ), i F t' s p)i'Ji r o)7' "ll i tVha'tiyll/|,eld large 

umiioit.t-; ori high qulal ity frliit pulp and iimp lportlauL sou ces of 

hi omass fox' I ooi, f',vl' or soi I (01111 t. i on i igu s ; 

It ) .e I el, arid ('v I op dwarf' rools .t.o Lo L) be used r''ur 

graft.ing aid e:;liti In -g Ye l.eet-d, cl Li var,Lhrough improved 

yield pvr he't re anid heLt.rtexl. lur l a nllriagement. (lproduc Lno ard 

harvest ing) ; 

i) deve lop ef i ci rit [ilirsa for culturing the improved 

root. st oCk ; at 

6) i'stnbl i -sh demonst x';rt i on plots and sui ta.ble ciil tiural 

pliao tiuv. Oir tatmarindl ,JiFlil t, iois 

3 . Mater(,)ials'- and)( Ifv,,'lho, 



3J 1 Oe_:n!ip.I nsru!t C.:oI.cc.t..i on 

Mtost. of the t.riI nd types,.:;, boti sourp inl :weet, ,,e 

grown IiltIql,edl in differIient Ip rts of Thailanid, therefore itA will 

be tot,ii"i t8;lnlool iet 4w JiPla by Vari ois P l 


. irnplnt ;m , Ii Jct 


s l* n ... (me .prni
 

ion can i mtd through to l lbort ion w+iti 

p'ovi it n! i 'Igrt cul . i Oilturl IN tit. officers, oad aI so bty rnttdoilizoJ 

I IIWlti trot di I lett-cit Ia),p1t f'.'romthe o eel. ion in 

IhaI I .Itnl ii'r I it!; oF" ht ,t i :;.it ;titI ;if t t+ ir- j t i yi - caull h e 

,, I oiLka I It" ima ,,ayit
WInIt - i I, lonmi a, PIapii Newt Gi nt a, L hoih 

Ph i i p ipine%, ten It Il Afr-i. (S en ,oegal] S ), ato ila hintirit it.;, Mtexic'o 

nqi
*lgi till 11tHj I;j' t,\( tatesln 'ri)Ii Pirto RICO, t r' I the 

I It llt llt Boa on 11:1 t tI " lant t 6tr~ht jc Ves-,o)~lrvos-So rL v a.lt AsJin,t.t 


hR, n, C om m . v v ,g l i , . i l i t F A (O\ ',~ l {otRf f i c e+, H trn q .ku ,, lTh a i l a n dl .c 

Aft ter coll ecIt iont of1 ge pl 1tm-;rn fIt u peJeriol of 6-12 

rolt. i h , i t is tint i l ltl thlt thIt 'torol sa u of 'pl,I nintltliits g 

coll e.c tel ,i iI tdily for 'N:e' ilmui"Wtt i iOIl. Moreovc r, the 

excess motillolll l .+i71b nh.i
of gti, tpla11 In ;hlar I th tl toe irut ( estCed 

coitia or'l i :i ini otlher' coun ities with (et'sr 1)Ipiols or the 

character I. ics of t it idiv grii pl asi . The l 

co cct.d cai I, i lit foiii of sel, mrd 

ge pi asm 

sc of 


ti," neI- I' for grftf!.iig pulrposes.s lo' mrrlplI oSi I I 


-c io indiv idual 

p'C (F'orlerled F'ro
 



other' overspNc-; tioopt'itous the ch'itrter'istics of Lhe gerrtplnslln 

us e ither seed or gratfte malH~terial s, mutitL iLuc0ompary the get'plasmt 

beinog 50rit, uinrg dtnhv :;teti esci', e d hy the Inrternaoti onal 

Tropicanl Iruit )esc tiptors (I1979) wtih some slight. modiicaenti ons 

3.1.1 St. dy of pIod . gim_f-tnspi 


Co ll'ct.iiton 
 of pod spec imens or sour t.amari , will be 

din in Th, Nrthe.nst., 'od spec itmen.su are st.mid in var'i ots 

tcisfd1It b'li "nti the Taimarli nd1 'od Dt aSl.,t e !;t'! ( seo AnXinex ). The 

ob aiInel (ISlI l Imoi .rA n ' ie I l be tfonlys 'o grou-;p theiomipO ingtl. 

LtheIrof,,t t pil! I 10ightL , pIrco nLnlg, of pilp weight. , 

1l0 r) !, I t',1 per k i I ogral anli rel of 1Pulp) for spec imnentid viIIe 

I'>lli. I. itl.4 

'.2 tc tsdtyso t 

3.2.! the Seim ti !oqt oqots. kok_ oo t .. -ui Tnd I!hiqti' 


- cro i 00 lit ul hot I o e I V oL i t.d Spec i (s to 

tamarindi-irt ini Mhte morc(r for dwaif rootstocks viz. Mnijiii lnarind 

I I' biecJ llobt ,cttn I Cvhilitlt ) Rnj i ti' ( Siitm iieui .f-tttclll Mo t' ) ha ve 

been (' tti ' .tdolu , 

- Prodic itg the seed(tl iig of the abhovo tert i orion s.pecies 

Iii 4" x i" PVC. bngs, 

http:itmen.su


3. 	3 Cu u Ipran tliens nyid Iprrontn Pos
 

- '[he exporim nt inhIudes two mil.v 
 or dtemons.ration 

plots, one on the lIhon Io,, Univer'sity ciampus anid thi' other in 

the privatec orchard, The grafled plant or sweet, tamarind type 

'ill .u plarted in tMe dlmonsrat ion plot wit h the spacing of 6 x 

*i llt'm0 It I_)iilo ii / l h 
I. Rvqp!lt+; / D i:sp":Is-ign1 Ta';ble,+ 

-1 (O imp l a m!s o l .e.t.i on 

.1.1 	 Study or pod s,-ecrim'ii 

From 	 Fig. 1.2,1 and 4 had so;wni tihat the f'requen:ies of 

IitIitII. r o pod.s-; iper kilogram.:li, puiIlj) ei gh , tpericen t oge o0r ii I p 

weright aind a realI x luti 	 of' plI (I{.\. ) may h". tstl to ieti ermrilie 

I he lolde of' these ith'll: which odiil ied to he 	 r:'iteria in 

-tlet't Ing the ac'('es ions (e-eP(' tabl)lei I). 

From 	 ta bleI1 the real Nalie o' pl) tip is used as the malin 

critec'rion in splc ilen r'trlI.,nn . lie;,l on the level of real vantue 

o' plp 'r 0-2] ti' 23 spcilmens wr'e seic ted asIoIT , access iols. 

Vh ',-l ' ur 	 r teal :r -t ,eI' Pulp oc 10 is- proposel to be the 

nilmni num 	 standaird' of l,hi xcl e(t ion wiih thLe foIlowin g reasons : 

I I t[Ihe r'('fiich I 'S'O11 tAlfromI ++?orio')I II' or 10 aid upward has 

s-howni '.ri .tur ci1ireve, 2) the otlier cri teia such 	 as nmumber or 
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iods per kilogram, pulp weight. and percentage of pulp weight have 

shown in the sam. trvndt ( Fig I , 2 and 3 

N.V.*=Pu weight x % Plp weight. / 100 

4.2 Rootst-t 51 i 

The .p'urch, f'o" loo stlck ohen than Tamani md 

- Man Ia L~ma ii d I Pith'cilh t ohimI duyjj ) and Rain treeI 


I -lalanna Narii;Iri Meriv ) 
 have Wen produCedi'thol I. 5 ,000 seed lings 

When Lhe soed ii ng is 6- 8 ornIv~ i oo tho diameter of s-cdling 

-I(I in about:1 - it. i I soi ali mi, be - Lhe rool'. jcI, for 

iii !if))t*r nti laiua ii nag m .i with 

K3 (iItlica l 'nlct (l(5Nand la ,ti.,mstaL. l on Io' lots 

The .t15 gra' ed pi Lits of sweet Lamariind type have been 

plI artied in the demonsatiat ; ion plil a t. Lhe "nivue siLy catllpus. 

5.C II :~ I ii / R emar 

5 . 1 ''' -jof I r'm 

] •y 51. t f pod speci m'ri 

iie F9 pod spec i mens of sour ltam rind from 9 

prIovinces in the Nor'theas t were analysed and brought abhout the 

cre'ivin, or seletLion Lhe access-ioi viz. number, of pods per 
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kilogcram , pullp wei ight , percenLage of pulp weight, and real value 

of pUIlp. Final ly , the 23 specimets we rc selected as for further 

stl l,tidy,anld e'va!"l.ion. 

; horklan For ht .,iN
L. ,xt. P-r io
 

6.1} G;e-rmlaq ,:o llectionl
 

- To (,)I1tI ,' po1 tpecimens of tamarind in regions 

,th, than I he NorLhosL. nad abroad. 

I,2 re-;t gt 0 (oru * piattn 

6. 2.1 IBi tutidys111055 

- To [uidy the growth of plant both in the field and 

clo ta i net's 

.2. 2 [" :-Itidy 

- To observe the accebs ion mo[her plants at the 

original -i te.
 

6 . IRoot.s tock sLuly 

6. . 1 The search tov ,Jwar'" ra'O tstoe k 

- To aorch th e tinL derd dwrIw pienotypic expression. 

K3.2 - To seairch. for roots t.ock plants other th.n tamarind 

rootstock. 

- To coll ect lie other closely related species to 

tamarin riu r,,talock studies including nodulation 

leguHi oritus il ant . 
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6.3.3 Chei ical ti?eamlien t. for the producLi on of dwarf
 

rootstock. 

6.4 UIhizobitim st.icdies 

-	 u -ludy hw irnoclmitiO anrid isolation of Rhizobiun 

Fromi tama L ld 
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Annex / Picture 
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(: I Ier In ()I or filg 

. o. of po1/0g. ( 1 Irk 

< 20 pAI /A.. 10 mark. 

21 - 30 "8 " 

31 - 40 " 6 

41 - 50 4 " 

50 " 2 "t 

2. u I wt ht (gh,raml) (10 mtarki) 

> 2 S , lpod 10 marka 

20 - ']4 " 0 "i 

15 - 19 6 

10 - 14 " 4 " 

5 ­ 9 , 2 

3. 7 P. Ij we ightr (10 narks ) 

> 55 1 10 iiarks 

50- 54 % 8 

45 - 49 7 6 

40 - 44 %. 4 to 

35 - 31 % 2 " 
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t),t 1ol10 mairks 

2) I L 6 i 
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Pod 

It.. .hape of N,jIL- , + . 

OpUtj lui : I. r( gil 

o. 	 sha pe 

. Ca 

2. i. I I trvl 

3. 	 l.i IIC i1. 1­

h cco lzr 

(hjlour . l 1h til,. t',h, [lit .m, 

UjitI IL :~ ] . I.1lh ,rruwgirt 

O. 	L).rr, brown 
li0,14or 

3. 	 ,hul teXttir-e 

'lie Lexture ifi the maicture lillel 

Opt Lols : [. p 

LLi* k]•
tll]l
 

3. Co Z, 

' . I'i 1 c o I ouI." 

t+o lotll 1i till,- iwiLturv plp l 

01) L tl I i I Li) 1t 1.low~ II 
Oip t tri,] : 1. l~i.. ,iht lIow 

2 .	 ld i-k i.rii.+i 

I. 	 Y: LI cw 



'I'll teX LUI'L! of Lhe maure pulp. 

Optl II :u I. mui Is 

3. Dry 

The( (leir..c of L1IgI1iIII!.Iu o t Uilp 

http:gI1iIII!.Iu
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it ni Ii Lanmar imd ( PJ L ece Ilobi umn dulce. 

s (I,[ in s ftor root.s t.ock stAu(d yd 
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ig. 3 General view of' tamarind demonstration plot. 

/
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AGENCY FOR INTERNATIONAL DEVELOPMENT 
WASHINGTON D C 2052 1 

/DATE: _ 

MEMORANDUM
 

TO: AID/PPC/1DIE/DI, 
room 209 SA-18
 

FROM: AID/SCI, Victoria O,;e
 

SUBJECT: 
 Transmittal 
of AID/S;CI 
Proress Report(s)
 

Attached 
for permanent ret 4tion/proper disposition is 
the following:
 

AIr.ao CT Proqress Report 

At tachment:
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3.4 	 -hizobium studies
 

3.,1. 1 to st.dy the i.solat.ion of Ihizobium from t iuzrtrind.
 

Rhizobhim asso.ided wit h tamarind wits isolited from 

tle root. sl,ulh l(,s. H'rt.y t hreve wouing seudl ir s wi tl varicus a1ges
 

Were" col lectftit I'toit ,xi-rielititl plot.. The root surnples 
 were 

wfoilied 	 five V , wit Ii i T i I (Ii !-;t' i Ild water id irlelrsf'cd in 70% 

et-lu ol for I millilt ;iIn :, % o.( i I hIiXpCct lzit ,e;olut~ionfor 

I .- A il'lt ie, I'- ivo.]y. Aftetr surface s ter i I IizI iorl, the root. 

5'tiiilll,'h1 '!'r'' wo;Ihe, th i Pli t i Ili.I With !-;Ver i l de ti I led water and
 

chlwrpd 4 Cilii. if) IthU 
 II. l21t pi,-wof root. wit'; hIbledJ toiqether 

with; i ]I ituii riti l t.'er-jiJ ,e.?ei, Ai ii iq(elot, of the soiLution 

WitI. . II( -'lt' .n,-thed th' (it ' ;t Ot rA . iwirn|iV tol congo i'edI 

nt.tl" mietlittii (YMCA) (Ap 	 )jndi. 1 I in the ;Leri le pt t.ridish for 

l'il.Vlvitio.i ' of hi iii, 	 H.thIn g.lssi t:iod arlid l, t ov l'r sir'lrf!tce of" 

Sl ils. 	 !",r -A,iiliz g with cntYtl fuel iri ,.,. (AIli'xerdix I[I T[I. 

Irjllio iff I olli yN. iti il (.(.1 I a, o.l'ei'v'cl by I ight, icIroscoeXT 

,ft.Ler- O1t m11ii, ;Mid (he ,ot e' lot IS of' twhit.( ml(cots colonies 

that di .ir re',l mrini tol crit.i ; co:Ii mi frm zm ongo red fignir 

fied i t li wihi ch wiui Lhe 't ri o- off0 vli(cli(obitm cut .ures were 

seltot ll t'or. ircei( . iou t. 30 C or, 	 room tempertture for 5-7 days. 

:. F 	 (. tltLurl I pritct i e ilvI I)( -lio1 ;s|rt. ior 

3.5. 	I To -;t.uly t'he effe+ct. of' plant. requthtors on fruit. set.tling. 

'rl imiay :;Itudy oi tife (A'fecIt. of" the dif'ferent p.ant 

'egirlltlors andI ztt(o; of coliertIr'l-.tt, ioil for tlhe fruit. setting of 

sweet. Lt,.un rjmi its 'o lowing 

4 (VA coric. i , I0,I 5 and 20 p11ru. 

(;Ai coric . 5, 10, 15 and 20 ipx. 

NAA CorMc . -50, 100, 150 and 200 prn. 

,ADII (:oni(:. 500, 1000, 1500 and 2000 ppm. 

Fitch 	 chem i calI orncentarition app]ied to tle 5 plant.3 at 

flowering stage and the nriilxr of fruit. setting recorded 

http:coliertIr'l-.tt
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: t -I on L. Nu. s, = so. NumLr of .t oCI L[ai 

10 
S10/19 

1 

9 
t)9/ 

10/ 7 

01,; 

4/1 
"/17 
9/3i 

-t;G575 

A. 7. 
.74 

A, 7 1 

7..7 
5 7-1 

3 

3 

3/20 

-/5 

4,/,j5 
6/) 

7/12
:7/ -1 

6 

u7 

5 76 

78 
5.78 

5~ 78 

78
8F 

1 

.' 

'22/38 

i 41"'33/47 
4/.7 

8/42 

8/2
1/1 

3/29 

80BO1 
5 8t) 

8O 
5 82 
5 84 

5 42 

7 
7/29~7/22 5 62

.1: 

S8/.t39 

3/37 
3/4 1 
5/7 

8-1 
5 84 
" 8.t
.8,: 

1 

; 

2/39 
1/29
7/ I18 

10/11 

5 
8t. 
&8f; 

21 

9 
34 
-2 

2 

7/182/7,0 

8/18 
915 

9/29 
2136,59 

~2/75 

588 
.8 
58 

0 
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Hw,, oA<,' No. scuedl Jnu "No. Nm or u f .- tomal'a 

hI 10/3 5,5 

;I 5.38 

C 5,58 

8 8/30 5.5 

3
3 
3 
3 
3 

' ";"
0/8 

:313." 
3/27 

312 
2/21 

5.60 
5.60 
5.60 
5.60 
5.60 
,30
5.60 

7 7/2, 5.605.60 
8. 
3 
4 
7 
•;4/17 

9 
8 
S/ 
4 

8/17 
3/11 
41O.N 

7/ 

5/27 
9/9 

8/420 
1 5 

4/18 

,, 0 
5.62 
5.62 
5.62 
5.64 
5.61 
5.66 
5.67 
5. 8, 
5.8 

7 
I 
.4 

5/23 
7/13 

/W 
4!50 

5.68 
5 
5.68 
5,70 
5, 70 

1 

6/11 
6/1.1 
9 /49 
1/41 
1/41 

5.70 
5.70 
5.70 
5.72 
5.72 

6 
8 
6 
8 
9 

2/28 
2/29 
A5/5.72
6/4 
8l2 

6/13 
8/47 
9/23 

5.72 
5.72 

5.72 
5.72 
5.73 
5.73 
5.73 
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TRn tstockJ No, Seedim c No. Numlw
r. of ptoma,+it;
 

7/27 . 

827 
 5.90
 
9 915, 9 
9 9/39 -.90 
S52 5.92 

100/28, 5. 93
 
I 7 ./
.,
 

0 lt ," 5c,95
1 11 2() 5. t"
 
10 (/- 5.1
 

-/-i5 . t;
7 7/9 5,96
 

I0 10/2 5.-8
,1 ,' 13 5.98 

5/39

(;6/30 .98 

0.98
 
(6 

. b i1 .t)6 6/19 5.98 

8 i.98 
*,4 (; .00

10/ 2- 6 .00 
2/41 6.00 

S21 ,. 0 

4/ 1 6 .UO
 
7b .0 

10 1 6.02 
7/5 
 6.02 
I / 16 U.0125 5 4 f-(, 6 .0+_A/) 6.027 710.t; U.,02


1 1/5 (;.e4: 
3 / 8 6.0.1

C' (/11' 6.04
 
9 1/3 6.01 
9 
 9/4 6.04
 
1t.10/5 
 6.06
 

4/5 6.06
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1 U/ 
 7 


S. 


0) 


2 


8 


9 

9 


1 

1 


10 


4 


8 


Iu. 


I )I 


53/ 


;l 

,1-1/19 


~214t) 

3 


1
T 8 

;/1 


T -C 
. I 


9 /2l
{)/I 7 


"/ 't;.io
 

-/19 

8/4-1 


9/17
0 
9/26 
3/,i 1' 


1/: 


1013.1.1 

-/.17 

10/ 3.1 

-i ,6.

.1/.7
 

36. 

:I'; 


I {.(/,3 


i',' "'0 


27 


,I'5 


,/39 


S6.
 

C,. 06
(. {10
 

I 10
 

{6)8
 

G 10
 . 10
 

.10
 

6.10
 

G I10 
6.10 
.{I 0 

;146 12
 
(;.12
 

t;. l. 

1.
 

I
 

.
 

(,. ­1 


f;. 1
 

; .1 t;
 

6.18 
6. 18
 

6.20 
6;.20
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V:,t Stc c.L N . S~ed '1i , - t~..........x ........ 

C (;/2 ; C,. t 
I 

9 
1 

9/49t.,I 
9/:.,I) 

11|2.-" 
C,,: 

1 /:7 

3 "'!/1 . . 
.1 .;/28 C; :; 

3 

1 
II A/ 

3 /3 

-1/22 

(2' 

,'2 

u42 " 

51 5/11!I( . 

3 ,;u5.,28 

1 
3 
3 
8 

10] 
9l 

tl9/22! 

C8 

1/1 I 
: /,I*; 
:3/"t, 
8/,1,2 
1 U/3 7 
:1/ ;; 

72 (/3(.40' 

t 3' 
C 32 
;.32" 

0.33 
C. 31~ 
C.q 
(;.31 

.1 :/12; 6.3t0 

8 
8 
9 
3 

8;/1-t0.( 
8 / 19 

; ' 
, / 2'3 

3C( 
.q30( 

0.;30 
1. 38 

• ,I.; I (I. 38' 

[i 
1 

I 
1 
8 

5 5/zC.. 
(/7 

1/28 
1,'43 
1/1 1 l 
815 

38 
0.38 
6.;40 
i.-20 
6 . (0 
6;.10 

1 */287 6.42 
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,,tyl cL. No. 	 Seedling N.o.. Numl.( ' . 

1, 	 :IC , l;. - 4: 
515[ t;. -;I 

10/1.4l' 	 1 ,' t ' ( . ..4 

I (I I E 	 (,./40
! 1~/ 1P i,, i! 

10 i(6,'.n t; -A 

40 10/49 C.G 

4/9 	 C4; 

4/3
4~ 413G-	 .4S9/10 

{, GO 1L)6 AI0­

9 I., 0 
5/37 6 

9 1/ , 6 
10 2 /-9 .­

'.' ~~f) ~ C72I WO.51	 t1,.6 t /1"i 	 6. .1 

1) 40/1 	 6. 6 

4 4 / ,.i 6. 
"' ".'t':'- _,F9; 

6.62
 

1 1 /29 ;. t;2 
,u./ .i 6.6[ : 

55 / 12 6. 6;.I
 
10 1 (/4
,'- 6.65: 

141/.t 666 
• i .t/ 3 f,6. 	 [;( 

9 ,/ic 6.663 
3 ,/f1- I6.6I8 
4 -4/ ]. -(. 68 

vtoma lj
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1.(Ioi, Nu ts C. I l j N" 
........................................................ 

*. j.i. z 1.-uf iwm tt 

1 b1/ 4 0, 70 
CU. 78 

,J 7/'4t IS 7" 

19 

8t 

",~~ 5 .,1,.
/113 5X 

I8/31 ,'6 

~7-1 
6;. 7-P 

.U ,; ,t 

9 

3 .I~/11;t. 

9 11 
8 / 1.7 

9 /12 

7 ~6.7.1 

( 

A. 
I-.* 

. 8. 

I2 

S5/48 
" 

/!2 , 
2 / .. 

h',. 1 

18 
, 1,, 

01of5/0 

(19 

02,1-
I /" 2 

,/12:;9/I7 

9 /3 

6.90 

6.90 

.-90 t;8. 
4,.:, 

10 

45148 
1 

10] 

10/6 
3/I:,.6.8, 

/2.7 

)/5( 

6;. ., 

-' 

G.9z 

i. ( 

3 
4 

,',I1/25 

2 18,t, 
I/ 1E 

* 

6.,92 
6.,92' 
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,sut ock No. rl' Nu. Nuwr of .umbu, 

! 'J~/1''(..­
1 /7 I; 

I 
101[ 

/ 17 
C . oi. 

p. 

1 
1 /45 
-'4/ 2 

21i 1 

tb' 

z 
7 .on 

7 . ' 

7.n 

S8/21 

91 

9l 

44-1u 

1 

Q*11 

4/26 

9/"~ 

l/410.1I31 

1/i 

77.u2 

78 

.'(I:., 

7 u(,7 .0-

7.10 

10 7 171 

1 

8 

10 

, 

1 

I 
l! 

j 

~1t) 

1/.t 

"/8I" 

1 0/:t 

h 1 
,71 7l. 

1/33 

5/21 

/7 

~ 2f12b 

7.2 
- 2 " 

7.20 

' 

7 .3 
~7.3 

7 . 30 
7.30no 

7.31 

7 .36 



- 17 ­

hot.to k .No. Seen = No,. NuHlWI Of . l mI" 

" 
./ 101 
0 !,(;7/ 

/1 7.." 
, 

. I'/3 7.4­
9/27 7,4 

1 i 12 7. . 
, 4 / -it, 7.4 6 
2 2/17 AX 
7 
8 

7/11. 
8/'8 

.4 8, 
7.Q 

• 2;/22 7.5 

1 
10 

I 

1/ 7 
1)/41
I/I,2ti 7 . 

' 
5
( 

1 
S 

1/3 
/3 1 

.60 
7.60 

V 818 , bo 
8 /9 7 ,C 
7 
8 

7/,
8 / ;:; 

" ( 6 
7 . 3 

7 7/(o 77.0 7.r P 

6 
I 0 

F /7(; 
10/2 i 

7 -

7.7 
" . G 7 x 

10 F/ /51 
I. i/'O;. 

1 /2 7 . 5 
Dot 

7,. u 

1 
10 1 /50

10u/V. 8. 0()
8.0o0 

10 Uit/.d) ,,.,2 

1 / 9 8. l0 
J.o 916/27 1 / . 7 .18 . 1 

130 8.18 
10( 9/11t't 18 8.21;8.,3-1 

9 9/1I83 
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. vtI . No t-. I i , un!,e of a 

I 1/. ,p, , 

9 9/l 9 p. g 

I I1J 

1/t19 9..I4 



10 P 

7, 

AI 

or It 

~~jckb~d~~' ~ stomata ;ag 

p",Uv 

3 

-01 

145.01 
$2~~~~~ 

50 

. 01 

5.50 2 \ 

9 

'"'' 

, 1 

8 .5 

8 0 

8 " 

9~00u'>2 

5I 5.5 . 01 
II9 

.0 
50 

00I 

4 ~ 

I 4 

~ ~.,4 6 51." -
4 

IIjI~ 

01.5013 

7.00 

' 

9~'.' 5 1I 

I 

I 
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:' t to-kI .2.2 The sttl t oy 1fwa' p1,,ihts oJtJie thL~jt: t L'j 'rid 

I(oc t tocl" 

F; ItI .I sIj1A;h ifIV t iI.;t filC|r t Of I, Ie, iriIjtSl 

t <t I. , 1 th tLll a1 ?l.1 di. to the I ? o:.r 'It iil ity of Vaft i yIi 

T' tale 4 ] ,fit at of -indgtfting (.wtl 

.. 50 none 

S" '" 50 njr, 

1 i N!},l :, t~, tlId I's 
i ,- i'jytit i)a-A,,I t on of RIId:7,.J 1 FT ( ,I ;a;l I5I 

,. 1;. 11i I" hi ' i ium f I ,Ili t I II- - L (,-iI 

;.'.i : i* I, C - : *' ,: ,. c, io;1 1h :t did not ill .- oi b 'd 

t, :+,.:.l,, .- : -.: 1 ' t jo: , s'.'¢4&., 'e ii c.'ti tii't (Iu, ,li :5, ,;,1 

]i , 1' ?;i y: y tz'ne ill t. i,d "-*, ,, t} t, . . ::'.,1.'- i.vy , ".-h'o~yiiln 

'0: 1 I t 
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.-',I-'' ,'.rt I 4 * . . . o r' a ~ ¢.r;! -," ']' . ~ . 

Io! *11 
 III] e '.I.x~, i I:, i .:~NIuIIIL-I of r'iijjts of Pla:,t 

-- -- - I-- - - -- -- -hj-~-. - ---­

10
 

S10 
 7
 

7 9 7
 

18 9 

As a1 I1 z It i,,'l ini inlle 5 nIIosiId 5C% of plait.s from 
C I(,- t ior1 d h - ('1lt ' ,s" %,1,',-".r'i ;i .(II uivalrhi 

S t i ' t !,i l; fIr t.1 " id er. 

ilL 'I: i ;t e~lj U~,St.{t'1i-J : L, IJL 'a II II Ict,:'-oil !;t I l;r ' ' 

'I '. ~t*: a'I I I i t 

* ~~~Ii~.t~tk 

I li t 

() I 

of t '5 I iILL I 

t 

Ij t 

C 

t 

IC4I 

I i,d 

J 

i I I I c 

I t(1 te. IW V: 

) WOl. *,eIjh 

0 IL ;, 

I rl.ie . 

I 

C 

IO 

tfI 

(r
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I. 'itua ~IIt Ic at 'fl;t l.t I ()I 

6 !Jim, tl fit- lt! IiJ St id l' e ct n 

: ,uLI-, , -((
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Ttabl c 6 Fftect of qj t h iu t uIor on 

Growth fLLte u ' A-. i '.'l -i EK : ' 1l.i ie, ta l site 1] 

I ; .o. u l,:./ i]Ilait No. u I 'aod:,'dI:lant 

I-C A 05.?
 

10 1-1l.8
 

15 216.0
 

20 123.A
 

;A3 5 93.6 55.0 

10 72.2 51.5 

15 103.0 61.3 

20 20.4 40.8 

NAA 5o 96.0 4?,3 

100 117.0 
 93.0
 

150 
 107-1 
 88.8
 
200 83.2 51,0 

.U1I 500 80.0 21.0 

100 15.4 3.3 

1500 80.0 53.3
 

20u0 99.4 
 56.5 

G'mt 1-0 0 81.6 1.F5 
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5. 	 Concluion / Remark : 
1 ) A t l Ii ,mI r. of 1 1') 1 tf;,t r.d pl. l ' Irv: Inoocn l I cul(d 

for testing. 

2) Ident, ification of t.miarind root.stock by grouping Eased oil 

St Ollvit-aIolunO rig techxi.ues:; 

3) Tlw i l .nit i. craft.ing of' !hguIijo ; ro tstock withl 

Olvivijrid i - ; 'i al 

.I) i lji m j it.,- : i:ol!-;t tjulit) b, st'lci. I)ll it( . c hl iqlue!, 

fotti s(O IIk I C roogl-lini Sill e 'sell OLo i zolbi umn. 
7 ''ll,) 'pli1 irinary stildv oil n cCIrtl.in (O Crintra ti ons of 

4-CPA, 	 GA3, NAA, SADII for fruit e-'tting 	 gave a promising result. 

Workidi 	i for the Next. Period 

6. 	1 Testing of Germp)lasm 

6.1.1 	 Itionuiss study 

-	 To study the growth of plant both in field 

iulan conltainers 

6.1.2 	 Fruit study. 
- To observe the accession mother plants at 

the or~ginal sites. 

-	 To test the accession grafted plants in 

the field and cont-ainers. 

To anialvse the chemical composition of 

Pulp) and soed of 	accessions. 

6.2 Rootstock study 

6.2. 1 The search for dwarf rootstock
 

- To search and test 
the jintended dwarf 

plhynotypi c expression. 

6.2.2 	 Chemical treatmer.t for the production of dwarf 

rootstock. 

http:cCIrtl.in


6.3 	 |dlJ zohi s;tudies-um 

bro sLudy li.i 1 tLii wid i osu1t.ion u 11hizublum 

fromi t.im-rind. 

0.,4 	 (kultiirt I ud t ice Cud I)('Jeron.sFt.rn1 ioil 

- To stludy th,. tf',ct of pjdant r(gublt.ors of widening 

the crot ch au I e-- of ta:muorill . 

- To study the effect. ()f +paein on gr-wth 

- To st.udy the lr'oduct'ion of young leves. 

- To study the chinging of pulp colour in storage. 
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7. 

7~mii.S; T, OwIilja d S.~~chnd ,wtklt, jd .A (;riI 

* A. 1982. Ain;A icat ic o f \ [ ..- xz: S1steus ill 

Soi Im:'ot of 0Ji VO IVA ma And icma AImmi 

Moezaic, P.1K. , . 1'. oe anr~rd S.K. j 9lei72 

IWi'fk'~i 101S. I.- i (L,!:c C ru-:-, 1Of~ ac b3C~tt,.o ;S~ill the 
1.11 N(l'r sf*I:t , A -1 o t t i cu I t lara I 1w v.c- : 10 I tN; 

MI(rbij( LitI?~t~to II ~ .i o~Co's! orl for Gt-nvrail 

mirlwhi olcwv. Lhorr Liera :~ .Walnatof Binolpgv. acalty of' 

S(, f~lrc. liora aiv.Un! 
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A i >c / 1? c-tu rC­'ic 
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Table 1. ,,utm d da n or" lumq, nrd ruut .tuaIl;
 

R~u(t .K u, .
s WoL: No . dli n gR No Yu m l v.r ofl Lt w,at-a
 

1 i/1 5.t: 

1 I/L 7.G()
1 1/4 7.261 1/5 ~.01 

I 1/C: 8.2u 

1
1/7 9.2.
 
I 1/8 1.2!0 

1 1/9 8.001 111C) 5.52
1 1/11 C. 

1 1/12 7.16 
1 1/13 9.08
 
1 1/1-1 5.96
 
1 1/15 5.56
 

I/1c 7.10
 
1 1/17 6.22
 
1 
 1/18 5. 213
 
1 1/19 5.24
 
1 1/20 7.80
 
1 1/21 10
.

1 1/22 C.72
 
1 1/26 (.12

1 1/24 6.32 
1 1/25 6.22 

1/2; 6.11
 
1 1/27 7.51
 
1 1/28 6.40
 
1 1/19 6.62
 
1 1/30 8.18
 
1 1/31 6.7.1 
1 1/32 8.51
 
1 1/33 7.21
 

1/3,; 7.60
 
1/i5 8.52
 

1 I/36 7.56
 
1 1/37 6.90
 
1 1/38 6.46
 



- 29 ­

lo' L;tock Nu. Seud t i , No. Numb r ofl "faOLmhik 

1/:;9 8.10 
1 
1 
I 

1/,10 
1/41 
1/.12 

5.5, 
5.72 
6.22 

1 
1 
1
1 

11.1 
1/11 

1 51/I.10( 

C . 410 
5 . 72 
G.086.60 

1 
1 

1/17 
1/1, 8 

C.98 
9.81 

1/19 9.48 
1/5) 700 

2 
2 

2/1 
212 
2/3 

5.3p 
5.26 
G.1G 

2 
2/.4 
2/5 

5.52 
6.02 

2 2/ 4.98 
2 2/7 5 . 90 
2 2/8 5.34 
2 2/9 5.26 

t 
2/10
2/11 

7.39 
6.80 

2 
2 

2/125.8 
2/1:, G.1G 

2 2/1.1 5.36 
2 
2 

2/15 
2/1f; 

5.C; 
7.28 

2 2/17 7.48 
2 
2 

2/It;
2/19 

C.36 
5.18 

2 2/20 -4.92 

2 
2/21 
2M22 

5.40 
6.83 

2 2/21 .86 
2 2/21 0.60 
2 2/25 3.92 
2 
2 

2/2G
2/27 

5.96 
C:.. 

2 2/28 5.1 
2 2/29 5.72 
2 2/20 4.2.1 
2 2/1 5.52 
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8 ouLstucI. N . ee'dlin,; N.. Nunl..r ufo ;t eJIrln a 

2 
2/21.1, 
2 

2/3" 

2/3 

5.5 F 
5.92 
7.O2 

2 
2/35 
2/3, 

6.10 
5.90 

2 2/07 7.7C 

2 2/29 5.PG 
L, Z140o.51 
4 2,':]

2/.1 2 
5.48 
4.90 

2/13 6.2.1 
2 2/41 0.00 
2 2/15 0.95 

2 
22/,47 .G/ 

2/47 
5.00C. OO 
5.02 

2 
2/ 9I'6.20 
2/50 5.00 

3 
3 

3/1
3/2 

5.12 
5.60 

3 3/3 5.08 
3 3/4 6.22 
" 
3 

/4.82
3/6 G.11 

3 3/7 C.P8 
3 
3 
3 
3 

3/M, 
3/9 

3/10 
2/11 

5.30 
6.22 
5. K 
5.02 

I 
3 
3 
3 
3 

,I5.7-1 
3/13 
3/11 
3/15 
3/1C. 

6.78 
G.68 
5.78 
5.48 

J 
3 
3 
3 

3/17 
,/18 
" f/9 
3/20 

6.16 
6.92 
7.04 
5.76 

3 
3 
3 
2 

3/21 
3/22 
3/23 
3/21 

6.16 
7.52 
6.38 
5.24 
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. -.-..-h-,.
-'-'- - - - -
 J L --
IRoatw. r NO,.... <i..,.....
lIngA. I Io Nn,1u - i 

3 32.7 5 r: 

3 3/27 
3 /"0.2

3/23. 

3 

3 31 

/i 
.1

7 .30 

(.5A; 
3 
3 

/, 
2/35 

7.3 8 
6.28 

3 
.I ~~ 

3/36 
3,37 
] ,r. 

622 
5.8.1 

~,7. 
l 

3 
3 

2/39 
3/40 
;/.41
21/2I2 

0.20 
C 7" 
5.81
5.60',( 

S3 /13 c.32 

3 
• 
3 
2 
4 

4 
.12I 

/1. 
3/45
I/2/I 
3/47 
3/48 
3/.: 
350 
'/2
21/2 

/2/, 
'1.t;.,/5 

6. O10 
5.50 
6.76 
5.80 
5.60 
6.28 
6.16 
".74. 
6.06 
6.48 

G .C:.g 
.I 
,1 
4 
4 

1/6 
4/7 
./8 
'9 

7.02 
6.94 
7.06 

. 4 G 

1 •/ 0 
411 1 5.82 

7.0.1 
•I,/12 
,I 
I 
2 
-I 
4 

4/13 
2/11 
.1 5 
1/1; 
4/17 

7.00 
5.98 
6.68 
6.24 
5.90 
5.64 
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PU tP1 .u 1. N ,. . dl n No . ul . of -tm.w l, 

4./14F c: 9 

4 .1t'I - r I 

4 1/1 
4 

I 
-I 

I 1/2C,.C 
4,,,.'
4,/..
'1/:,1 
112 

G12:C. 2
5.
7 . IC 
(.0 
5.91 

11/(5 7. 1' 

4 

.I 
-I*1 

~~1123?3 

1/2A-
'9 s , 12 

r 

4 1/37 7.1( 

4 
•/3R 
1/33 

5.08 
5. 

1 113 5. 70 

41 
4 

4 I139.4/35 
1/35 

5.8(6 V 
5-.0 

4 1/37 
,11/3 

7 .14 
5. 51 

.1 ./39 5.78 
4 1/1 7.0 2 
,4 4/122. 10 
SI 
4 

,113 
4/14 

5,70( 
5.88 

• 
4 

./,5 
,/4 

6. 00 
7..'fl 

4 
1 

I l,'4 76 
.1/4, 
1.1!). 

. 12 
-. ' 
7.22 

4 1i/50 5.70 
5 /1 (5.18 
5 5/7 5.8 
5 5/10 6. 

5 
5 5'5 

516 
*,72 

5.18 
55/7 5.55. 8.1 

5 5,,[ 5.7 
5 5/9 5.56' 
5 5/10 6.48 



- 33 -

MolplooL.~ I N. 

5 


5 


F-.S5/17 

5 


5 

5 

5 
 5


55/22
:5 

S5/26 
5 

S5 

5 

5 

5 

.F, 

5 


5 

5,5/36, 

", 


5 

5 


5 

5 


, 
5 


5 

F 

5 

G 

6 


QuA;~ ng No. 


5/111 
,'1 2 


/r, 

f/IS 
" I1' 

S/ "20 

5/2 

5/12:r'1 

5/21 

5/27 
/ 22 


r/29 
5/30 

5/31 

5 /2 
n n/33
5/1 : 

5/35 

;"~
02/ 38,i 

5/10
£/4 1 

I,/4,2 

5/4,13
5/4.1 

5/15 

5/46 

5/17 
5/-8
5/19 


5/50 

6/1 

(73 

Nuiiil r of 

6.
 

7
 

6.! 

5.7.6.4 I( 
7. 00 

GJ.10'
 
7, 11
 
7.A0 ., -p7 . 1
 5.9 

6.70 
;. CS 
5.6.1 
6. 3" 
6.98 

6.g8 
C .72
 
6. G:" 
7 .12

SAO 
6 .12

7, 5,2 

5
- .
 

C. f2 
, 5,­

6.64, 

.22

7.n 0 
'3.1f 
6.02 

5.80 
6.;8
7. 10
 
5.7P 
6.84 
5.10 
5.26 

om i
on 



; 

C; 

~C 

C 

C 

; 

C 

7 
,' 

7 

7 

7 

7 

7 

7 

:6/7 


t; 

U 

77/5 

77/7 

7 

77/11I( 
"7/12 

77/15 

5 

6;It 

/10 
C/1 
r/I 2 
6;,:; 

G:/ ,I5 
/15 

u'171~(;/3,,,' 

p/21 

t;/:( 
7l23 

C .2 

6/27 
7/ (;776/27 

7 '10..,, 

7/ 
7/1 

7/£ 
7/97 .1 

7/C7/16 

7/1 :; 

7/1£ 

.;"
 

5 .0 ' 

f. 70 
i. 01 
5..72 

.. C 
5..*1c 

7.0 

.1.1 

690 
.20 
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1. 	Bhackground / Iltrocductjon
 

The rpne:trch in thi, 
Pt
period1emphasizes on recording Taimrinid
 

Acces:sion 
1ti 	 based ol lIhPGIH( 'rop ical Fruit. l)eisc'ril torg- in order
 

tUo 
 kniow the deitili of !heir character istics, ]pod yieUld data an1d 

ce(licil com' t ion of act ss: iolns ill'- requi red t.o be the
 

cI'i tIe.Iia0 for ev aluat ion.
 

For 	 th seliIectio 
 uess~
o~f hi~mn acc~~. iro hasi licen conducted 
hot b in the I' id if (aind i r:.;I.l.... . it is tl 	 possible 

cri Iteril. '"p' eir(l for dlalK 
 IOOt;t(ck is 
 still continued 

b I(i;; it i PJow;iild l" find the 	llritlhlUndp dwa'| rootstock Which 
is v.r y uineful for 	,t,.ni;ity g-r!'owinJg. 
 The stud 'of Rhizoi uuu i i 
Iill ndl'Jl1(I("t, i-n ill IrOgress. 'he llJ)lrOpri Ute tecinolo gy in 

tama11rind ii1(produt ion1 
 is need(e.
 

2. 	 Obje'ct.i ves
 

1) 
 To eval lutei(, the icceessiorns.
 

2) To s; l 
 and 	dev*lop, root-;tock, 

3) 
 To 	 prove the ex:istence of 	Ilhizobium in tamarind root. 

1) T, deveoIop the A1h1ology of tamuitrind production. 

3. 	 HatIerials ind 	HetLhodH.
 

3. A 	 Tost. ing of Germplasm 

3. 1 , l iomt.,ms study 

-	 To study the growth of plant both in
 

cortainers and 
field.
 

The study ol growt.h of p1lants in containers consist of 6
 
replicat.ion:; 
with 90 trat.meiits and 
each 	treatment comnposes of 4
 

plnts thus the populaLiori 6is 	 x90x4 = 2160 plants. The
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o)-eI+rvat i ol bus,; blen donec mioithly iltervll on growth 'ate 

d iamelteir of)" :tv1m at I0 (C-It. imete'rs aibove sioil leve.l height, of 

langt , meLzi it, in enli imh'te '(-: oids idQi ;o the nuil 'r ofr b'anches 

r('ec)'led. Finazil I, lhet new+Iz inig of rLoot l.ength by Hool Length 

Scazzer, Ire.sh and1(1dry wv'1i-htL (f p lhnt illthe whole ,'i be done at
 

the end otf t.h extperiment . 

All taimarind s;e''dling specimrens for biormss accession 

selc] ' t ionl 6pI'Vvd eil 'V ll se1"ndCs'; ec toi(t(d inI vai'iols paz'.s over the 

(out ry. Biy :l(:;ll)t iaon tihit.I a'hch specime-rn might be different. 

chiur' tt- im'c tue to e'nvi ,rllltal co(:,tzd itioni iind geniotypec. 

I'hi fieId ,'..,' iiin with ('imt,l t ly Ra'indomize d Block 

) -!;1JirI 1 4on .+;,t - of V I P) alit i" - , 0 . L Lti i t,; che tr'ea tmient 

(COMfl)po';4'. ol 4 ;I I ' li() lpl;. itm it .j'- ring 2x zzmeters. 

Th' data rl(tlo t('t of field expeim'il(.nt has been done asion the 

menit.tio rifeone.dabtov e'ott' (rtz. ('X,('ri'j ,nL as well.o The data 

wi I 114. "u.';d NP; Ithe primar1y riteria forc li omat.;ss accessions 

svlvui.(tIio.Art.r Iiom.ls; ac(',.ssion obtuii ed, the sLomataJ counting 

I'clhriiqu', angle of bIjrnc ; and NPH composition in leaf' will be 

3. 	1.2 Fruit. study 

3,1 .2.1 To observe the accession mother plant 

t.the original s;ite, 

Tn ituiy t.he pier'formnce of accession mother plant in 

pod yield for th, l'zelinliairy e-valuai, on of accession related to 

the Heiil Vatll e of Pulp, s;ize and hape o canopy, age of plant 

etc. by "sing IBPI1 GR iescr'Jptto's for Tropical Fruits. 

http:expeim'il(.nt
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3.1.2.2 'To Lest the accession grafted plants in 

the field 

The 	 grafted ancession p1 ani tis have grown in the 

el;t, i og pl ot wi t.h the Com,pletely Rt domized Block Design consists 

of t; re plicat I on wr'ith .I i la ts for each tr eliatmentI. , ,12 and 20 

tr Ze :tti Ko' ald I VIJes , I, p(ac*t i . e 	 1 O ;oa swiet r e ly 

3.1.2.3 'T"o lnn ly.e t1l. chli icnlI composition of 

plp 	 auid i-aid of !;o . tI ype OIc(.:ion. 

'he cli.micnl analysiHi of shel , pulp iand seed of 

accOs; ion has been arrjied oat by the method of AOAC for 

ti ig
.upip 	 rLOi ns' the iloiri of accession selec tion. 

3.2 	 Rootstock study
 

3.2. 	1 The Hearch I )r dwarlI rootstock 

To t ci : ifi.l 4 rootstocks basedI .v 5-vedliig 


on stomatal gr'ouinfig (rl.togress report No.3 
 page. 13) in relation 

toC the canopy ;ize, 

T 'varci the iuuitvlled d ,ar'f pheniotypic e:pres sion 

" 
roots.tocl;i- . For l y wiIi;, found tie potent i al dwarf rootstock 

wlhich wi I Ie :-;tud i on1d hn liiUPmorphological 'iaracterist ics such 

liip. o I ,iNi the c . : i nltr'odlll( I cngthl and IMoaf area et. 

3.2.2 (hcniical treatment. for the production of dwarf 

too I 	 tLoc k 

To c,,oi.rol canopv size fort he production of dwarf 

t. amaiind rool.t , by using a certain inhibitin g substances 

nameIy SAl)], rTC, E!l, a;nd Joe(:oIutazol. The s(ds are treated by 

prolonged so;illig methbod ion hours 

conicenitrat ioins viz. 109(0, 2000, 30()0, 4000, and 5000 ppm. The 

in s.ilo for 6 at various 
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inu"er or 25 s(eds tie soaltvd in the different rates of above 

( finnt1r't "rid c.d repl ioiia. Th, I u'atLd s ed. t.ear requir I i'at 

tOln i the otatlI int's the l g Lt h ra+it caot nx;2e of'.(e jysize, iltt r 

~olna:tu e-tc:, w..'JI I~ b t inlVu.';s t ate.d at. sved! ing.' rui g,,. 

3.3 I, i zob i u sn; tudy 

3.3.1 To difuf'rejnt jlit groupis-; of lRhJzobi u m c lose' form 


po'x+i-m. ity halt("t e' b hjt bt')yP o)o
h" - io(t iit ltC:Iti (7Iit('ti(7"t('ii'J I i s. 

Fifty n i i,* , a eil lurt't ia cii ] Lu 'es s imijnlr to 

rhi zolbi(it 'um t ult Ia hit t t e i +t ic. which were tes tedt I'oz 

i.i' P I , hill1'-11t1t. a: ii t it's ) tli i i ' i, i n of c i t i'at e and 

''.lhy, ,i. t- d i f.ur.nt i .( I 101n C' I tt lrximity bcteria.
 

li 7,hi d,,t i , I t was. ,I Q,t .i l.e.o( it' t h i i t li 
 e ag ar s;l.ant 
(Ai,|-,rdi%>) ":;,, incu+lni,'tv Ni A+U" C' for 4H hourJ m. IMPh+ I)mt v ri a I 

wt,;' t' r,(',Pd . +'l, Los_ t Lho'1 11 ­ "t iIi;at) ion o)f c:arbohydrate, 

+
' .h J+-;,latt,( o)n" way inor'tlal ,d inJlhvno.l ro+d br)oth b)u)se 

([hTVAP) w.ith F-,nr) kindsl: ofI carb~ohydIrat+.as ontainvd in, separlate 

rtW ,: (AppI , x,>) Av'id rind gay< 1"-,odurt ion) in the madin we,(re 

i',.' 'd a Ft "r i it: a It i ont t 30" 1 ' foi'r I H hou's. 

, Q2 I t olt! i irm he Rhi i :,t um t I rnins by Jiloculating 

M'ic r'on gn i propn).'H)ra'"',l'tli on
 

Illh itt e,,, 
 st rains o' the to t. lhi zobium were 

cuI Itired on tau ito I ntodi um ( Appenld N I I I for 36I hours 'lTen, they 

wO 'e (ent i rtg' ,d to m r'-;t P ' ]i al su.' e r atart i. tL.50)0 rpm . foir 

10 A inut es. The aj.'- 'tPua t at IwIas d iis i'ta and the cel I o.tni tied at 

C11
 



waswanhed three 


buf'fer pHt 7. The final't ceI l olut iion was adjus5-.t ed to aplpropiniLe
 

conctlent rat ionl th 'ame= burr ,fl
 

the 	 bot t o f t h, t ,e .i-; L imes with phIOsph:t.e 

with si. 


I]amarlxr .dtJ II 'vlna I-ioil
In Epvd 

T , 11'1' 'a:'1-, a I -own in the 1; inc.( r.lay pot
 

cnt:iliai 'd W -t'li - i J. 'lth i. ,riile walt'' (w; 'iout Iit'ogeni) was
 

,;Tlipd 1.t ],,p I;,' day. one mouth, Ilave on y two
Pu t a A ftvr 

.dl i g in one 1', , hn.1 the.y wel'e 1eaty fo' Uh izohi urn 

R~hi:,oblitne inocu'lation
 

Toiity fi v. ;illili ri.s of '(ch Rhiz:.ol ium iiocnijum was 

x1 l':"i rio'mirr(I '- !h ' 'O ro I n r a 'If*d 

bIuflrv r only. 'T' eh i- l of ti t.at 'i d sped!I ings was ieaslur-ed 

galiq . Mt a! ]iv IQlnospl: at e 

e\ ely Ii It Pen dal' int '"; I afI't er~ int Ml at innI toC obserive groiwth, 

3.4 	 Cult.ur l pra ict.ie and DemonstraL. ion. 

3.4,1 To st uly t ie affect of plant. regulators on 

hit[i ling tlihe (:rot h a, 1 .igr,.'sof tor ji l iltd 

- To c.o trol thp a' le..sin Iraniching by using the 

l m'l n I subyllat.vi'eU-, b, i 'I'tIhA t InA at v.riou s rc'cen Lrntt. .ons 

vim2. 25, 50, 75 and 1)0 l'I'm. Heince , te wide ating .l in 

branching normillIy viv long strIia ighit.- limbe' a'nid I a Igi gi11.1 

wh i(-h wi I I .' ."' f'o l for wood lt. iizat i n ( ret, Teak 

Il trxv,.mi'lt. C'nt r, Ngs o, Laini lii , Th i . and, in Project. L'roposn] 

http:Rhiz:.ol
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3.4.2 To stuay the effect of spacing on growth. 

- To study the effect of the different spacing 

in order to 
 fird out the bhasic dat on branching of plant for 

l1sexol aIgiplro purpose;ji'Ola 'it 

(oinmp .I y~' Rndomized ]lock Design will be used with 

3 replic a I 1tone; and 3 treatiments at spncing of 2x0, 2x0.5 and 2x2 

3.1.3 To stady 
 the young leaf production for human
 

By fol iar appl ication wi th the 
 substances namely
 

Thiourea, Urea, i'ola--iu n nitrnt.e, Ethephon and 2,4-D at. the 
rate 

of diffvr.l, r:rire-r,t zu ioin; pg. 50, 100, 150, 200 and 
 2M0 ppm.
 

eo r*I,.y ,ndt mi.t: Bla1'ck De!. igi. wit hi 5 re-plications 6 

I t*L i.mont: , " ;piri p. i;id 2w 
 I I'ipmOlit will he used"(1. 

3.1.1 'To rt'dy 'he chanig of pu]p clour in storage. 

h pul (1oIouir w .11 gradually change from the
 

nant., ,ralone to hI a . Ltri .store ii the roomr hempinerature, From 

this P.ftr' . , the piulp qu'a]ity is inferior and price is reduced. 

Hence, Lhe- exper'imnt will he Iried to overcome this problem by 

usirg th," s.vera im-a, follow :­as 


1. Powdr.d sEil' : 5, 10, 15, 20, 25 and 30 % 

2. Stam : 15, 20 and 30 minutes.
 

3, Sodiuim muet abis llphiie 10, 20, 30, 
40, 50, 60, 70, 80, 

90 anid 100 pipl, 

4. 
 Sun dry : 3 da '.
 

5. llnt air incubation : 40 , 45" , 50 , 50 
, 60 , 65 and 70 C 

for 24 hours. 

6. Cold st.orage 5 and 0' . 



4. Results/ Discussion/ Tables 

4.1 Test.ing of Germplasm 

4.1.1 Biomass study 

Tahl e I Ranked Order of Biomass accessions in the field 

(Duncan' , Multiple Range Test, c = 0.01 ) 

Ranked Access on Scorc Total 

order no. Ifeight (cm) Width (cm) Lngth(cm) Score 

1. 1 1 2 4 

2. 81 1 3 1 8 

3. 30 3 2 6 11 

I. 20 8 , 4 16 

5. 10 2 7 11 20 

G. 11 5 8 13 26 

6. 78 7 14 5 26 

8. 31 6 9 12 27 

9. 76 ]0 15 3 28 

10. 16 9 5 15 29 

1 . 35 14 10 8 32 
12. 15 17 11 17 35 

13. 29 11 6 27 44 

14. 9 13 13 26 2 

14. 27 19 24 9 52 

16 18 18 18 17 53 
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Ranked Accession Score Total 

order no. Height (cm) Width (cm) Length(cm) Score 

17. 17 21 12 22 55
 

17. 32 16 16 23 55
 

19. 25 29 17 14 60
 

20. 87 23 23 16 62
 

21. 83 26 28 10 64
 

22. 1 12 30 24 66
 

23. 41 15 19 33 67
 

24. 67 32 22 19 73
 

25. 37 28 33 18 79
 

26. 38 20 25 35 80
 

27. 14 36 20 31 87
 

27. 89 22 44 21 87
 

29. 8 33 26 29 88
 

30 40 27 21 42 90
 

31. 36 25 32 43 100
 

32. 79 35 27 40 102
 

33. 80 38 34 34 106
 

3-. 84 ,15 39 25 109
 

35. 24 30 36 48 114
 

36. 42 24 37 59 120
 

37. 19 37 29 56 122
 

37. 43 50 42 30 122
 

39. 22 48 31 44 123
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Ranked Accession Score Total 

order no. leight (cm) Width (cm) lUngth(cin) Score. 

.10. 12 41 40 .16 127 
10. 75 52 36 127 

,12. 45 .19 -15 37 131 

43. 34 .1- 41 47 132 
43. 71 6(6 38 28 132 

.15. Es -16 49 39 134 
'16. 26 52 35 52 139 

47. 3 31 43 66 140 
18. 21 13 50 51 146 
48. 7.1 55 53 38 1,16 

50. 39 5.1 .48 54 156 
51. 70 6. 57 41 162 

52, 5 51 51 62 16,1 

53. 13 .10 55 70 165 

53. 33 56 59 50 165' 

55. 'I 34 65 67 166 
56. 85 63 46 58 167 

57, 28 69 5,4 45 168 
57. 62 65 71 32 168 

57. 72 60 47 61 168 

60. 56 61 60 49 170 

61. 60 47 68 57 172 
62. 57 62 63 51 176 
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Ranked Accession Score Total 

order no. Height (cm) Width (cm) Length(cm) Score 

63. 47 78 80 20 178 

61. 23 59 62 60 181 

65. 7 53 58 77 188 

66. 2 ,42 67 81 190 

67. 6 68 61 71 200 

68. 61 82 56 6.1 202 

69. 69 67 70 68 205
 

70. .19 58 73 75 206 

71. 82 57 83 69 209 

71. 88 72 72 65 209 

73. 65 77 78 55 210 

74,. 54 73 66 72 211 

75. 90 75 76 63 214 

76. 44 70 74 76 220 

76. 48 71 75 74 220 

78. 53 76 69 82 227
 

78. 59 83 64 80 227 

80. 52 74 77 79 230 

81. 58 81 82 73 236 

82. 16 80 79 78 237 

83, 51 84 81 84 249 

81. 68 79 84 89 252 

85. 55 86 85 86 257
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Ranked Accession Score Total 

order no. Height (cm) Width (cm) Length(cn) Score 

85. 63 85 89 83 257 

87. 50 87 88 87 262 

87. 66 90 87 85 262 

89. 64 89 86 88 263 

90. 73 88 90 90 268 
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Table 2 Ranked order of Biomass accessions in the container 

( Dmcan's Multiple Range Test, oC = 0.01) 

flunked Access ion Score Total 

order no. Height (cm) Width (cm) Length(cm) Score 

1. 49 1 1 1 3 

2. 47 7 3 14 

3. 50 5 7 8 20 

3. 74 2 9 9 2u 

5. 60 3 12 6 21 

6. 58 8 10 10 28 

7. 46 4 26 2 32 
7. 79 9 8 15 32 

9. 43 6 6 3u 42 

10.1 51 19 11 17 47 

11. 35 10 15 24 49 

12. 40 13 36 3 52 

13. 52 22 25 7 54 

13. 57 16 22 16 54 

15. 72 20 23 12 55 

16, 37 17 29 14 60 

17. 14 41 17 5 63 

18. 33 36 16 13 65 

19. 90 15 5 54 74 

20. 18 45 13 18 76 

20. 31 25 32 19 76 
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Ranked Accession Score Total 

order no. Iight (cm) Width (cm) Length(cm) Score 

20. 61 11 37 28 76 

23. 84 46 20 11 77 

24. 87 51 2 25 78 

25. 44 18 39 23 80 

26. 70 28 21 35 134 

27. :12 30 30 26 86 

281. 88 37 4 48 89 

29. 66 43 14 :36 93 

30). 73 32 35 29 96 

"31. 59 49 28 20 97 

32. {13 31 27 43 101 

33. HG 12 33 58 1(: 

34. 77 66 19 22 107 

34. 45 33 53 21 107 

36. 62 29 43 41 113 

37. 75 2:1 38 S5 116 

38. 5 27 41 49 117 

39. :16 2; 61 31 118 

40. 26 42 51 27 120 

4). 78 63 18 42 123 

42. 69 35 45 45 125 

1:1. 6 47 31 50 128 

44. 68 56 47 32 135 
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Ranked Accession 	 Score Total 

order no. Ileight. (cm) Width (cm) Length( cm) Score 

15. 65 5(0 .0 ,16 136 

-16. 85 38 14 56 138 

79 44 14447. 12 21 

48. 8 1, 	 71 64 1,49 

49. 24 44 	 74 34 152 

50. 76 61 	 55 38 154
 

51. 71 53 	 46 57 156
 

52. 20 57 	 62 '40 159 

531. 54 24 	 5( 57 161 

34 49 79 M,2
5.1. 89 


55. 1 52 	 60 51 163 

56. 11 60 	 6.1 39 163 

57. 41 64 	 42 61 167
 

58. 	 .1 '10 73 59 172
 

58 53 176
59. 42 65 


68 62 178 

25 54 65 6)0 179 

60. 15 48 


61. 


62. 28 82 	 67 33 182
 

62. ,18 55 57 70 182 

6,4. 80 84 24 75 183 

68 184
65. 30 39 	 77 


66. 56 67 	 5.t 65 186 

67. 53 78 	 59 52 189
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kanled Accession Score Total 

order 110. liigrlit (cm) Width (cm) L-ngth(ct,) Score 

68. 21 59 70 63 192 

69. 3B 81 75 37 193 

69. 83 79 14 80 193 

71. 7 71 52 72 195 

72. 19 74 76 47 197 

73. 81 70 48 82 200 

74. 16 72 63 67 202' 

75. 67 58 66 81 205 

76. 29 69 78 'i 1 2111 

76. 61 2 72 814 218 

78. 10 68 84 69 221 

78. 55 75 80 G6 221 

8. 39 77 82 74 233 

81. 82 89 56 89 234 

2. 17 85 69 83 237 

184. 34 80 83 76 239 

84. 9 83 81 78 242 

85. 22 73 16 86 245 

86. 2 87 88 73 248 

86. 3 86 85 77 248 

86 23 76 87 85 248 

89. 13 88 89 88 265 

90. 27 90 90 90 270
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All these samples will be pe:cked in transpa rent and 

Opaque containers and observed the change of piulip-coloui" with 

spe( Iroplhotoat te r Model. Shima:zu UV - 10. The design of 

tx .r i n.nt Is (o',n~ I eteI y kiniom i zed Block Design wI th 3 

re'pl icat ions, each t retmn t co lsit of the sampl es ,and each 

hmilaj Ie w i*i.irh is 25) grams. 

Firnli t.;ll c I and 2 t le c lassifl c at icon of 

Hiown.ss Accessn ion based on Rinhvd order, it. was found that there
 

in the great dif''ernce on tot-al scoe which derived from the
 

growth chha 'a-t ers eg. lieighl, widlth and Ilengt' h of cann.py. The 

r l t sol wed5u thit the low -.4 (44 reir eenl l t ti' vi-' orn,s pla fIt 

M Re th hiVL, . 1 is dw,'arf 'n1 . 

Ihe reul t of Fiel d ;nd con(t.iner experiminent is highly 

(T,[trt on :e n 'd'. and(ii , Sin'ce tliw hteredi ty envi ronmerital 

i o :- uighlt ,n"e the vaiat t ion fr, seed'io seed. It. is noLiced 

that lhe k mi-,ma--acc" it' l in C(:iltain l'S which aran'reziged in closed 

>1<:- i lig that ;ls;e : igh 'Ofl,4't. it ion ini (Oml nltJty muinch as the 

0i ( ts 
-
; n,',e- iOnt it'.o, 19 mtay he suital e for closed planting in 

bimN us'- ptrodtct ion. 

http:Hiown.ss
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4.1.2 Fruit ntudy 

4.1.2.1 To o)serve thei ac(es iiion mother plant at. the 

original site. 

Tab Iv 3 Pod Yie-ld of Sour type accession 

Accession No. Source of Col 1ction Yield (kg.) 

A(C- 2 - 1, - 001 Sakoll Nakhln 1.25)
 

H; - 2 - 13 - 019 53. 000
 

8G - 2 - 13 - 018 65.000 

U1 - 2 - 1. - 020 5.000
 

81 - 2 - 1. - 015 120.000
 

Hf; - 2 - I3 - N))
20. 000
 

H(;- 2 - 13 - 002 0.500
 

Hf)- 2 - I" - 009 27. 000 

,,G - 2 - 13 - 017 73. 00 

HGI- 2 - 13 - 001 731. 000 

86 - 2 - 13 - 004 51.500 

H - 2 - 13 - (105 1.000 

HF - 2 - 13 - 014 39.000 

86 - 2 - 08 - 03 9 Mukdaharii 3.500 

HG - 2 - OH - 02H 0.200 

8f - 2 - 08 - 083 13.000 

H6 - 2 OH - IH3 15.000 

H6 - 2 - OA - 016 316.000 

86 - 2 - OH - 095 15.000 

87 - 2 - H - 003 14.000 

87 - 2 - OH - 027 2.000 

H7 - 2 - 0H - 025 20.000 

87 - 2 - u I, - Oil 0.800 

87 - 2 - OH - 023 2.000 

87 - 2 - OH, - 005 8.500 
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Accession No. Source of* Collect.ion Yield (kg.) 

87 - , - I- - 02! I 'louJI LtcIhahalii 36.000 
V7 - 2 - 17 - 022 56.000 

87 - ' -- 17 o!l 16,20 
87 - 2 -17 - 00 5.40ol 

87 - - 17 0;0.72) 

87 - 2 17 -00 84.1450 

87 - 2 - 17 - 626 226. 000 
87 - 2 - 01 - 0),5 Nakl-ori lath.-I i ima 2.200 

87 - 2 - 09 - ()17 Yltionl 60.00 

87 - 2i - o0 ­ (o(02 s-imilt S l;hOl 

87 - .1 - 13 - o) o;at oI 100.).00 

P,7 - 2 - 0) - (J., Ea las i 6.000 

77 - - (1, - (J)l chioig Rai H-0.010) 
0'7 )- (vi - ((03 

V,7 - I - - 03 00095.000 

87 - (-2- 004 120.000 

07 - I - 02 - O05 100.000 
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From Table 3 howing ihe mature pod yield of accession 

that. col ir(t ed from t.hP whole ,ort!ry in the year 1987-1988. 

The yi(ld n" each ac's-i'on;ic is quite different due to the 

climat I itflit and5;aii(1 itt it facittolr TIh1. refore, the yield 

P\VA 1 at s .thould be, r'l,,'at,-d in rhP smef loCalt ] ii y 

4. I . 2.2 'Ic tost theIt arc's.,;io grnft. d plaInts in the 

fie.ld. 

The g{'ft d 'c s-;;-i flt plantts already h \0eitbeen grown in the 

,v.lwrimpnit a I plot for fu rtlh r ob.we(rvat ion), 

1.1.2.3 To a:al n0 the uhuitmica] composiLion of pulp 

alt ;oo t l"~at-; ' t \yp . ;Ircev-. i 



- --

Table 4 Chegical analysis of mature pod.
 

% Surar % Starch 
 Z Tanin % Tartaric acid 
 t Protein
 

Acci. ion Nn. Pulp Shell See'd Pul;p Sh,ll ; Pulp ShellMed S,d Pulp S'.)h, S9-4 I Plp Seedd Shell 
...............................................................................................................................................
 

27-2- T-7 .:I 
: 


I . ' , i , 0,1!;. f.i7 .5, .'' 
 5.) 3 2r "-02
- 7-n2 1..'. 2: 3.F-, 1F..1!
.. 0
.,.f C-,7z ::.f... .92:r (,.;''" 17.4 0. 

RT-2- )I1! I1. .77 tl r .0 o,,:' q . '7-2- 22~ 1.5122 C"'."I t2 " : r : ; . c~ v'.u:: '.'.(.I 0.9"'{ 2 : , ,r . 2 $.W 5.r t.'7o F.4,;-:,.r1." .g ; . 'f "(.-.4 [ [' . i
, 4 55 , ,t .- F ) 1:74 ,no2 7t 1 , 
F7-2- 7-9"o 1.:: 2 2 12 : t. '') ..f.2 fl7- -*;(73 1-7110.27-0... I f'.,I0e ( 3.;;; os.:' : 0 0 9. 9 12.e..F7-2- 7-21( .321 .1:: 7 .; : r : .'' 1<22 . . .... .- Ego"2
 

7-2- .7-026 0.9 9, 0O.979 0. o .0703 030 ., 2.04"C (0.274 0. 0n- -- -- ---- ----- - - -- -- -- -- -"- -- -- -"' --- - -.. 
F.2931.03-1 0. 2.f 2 .020--... 
 . - --- • . ...---- -- -.-- --2-- ­- -- -- -- --- -.-- -- -- -­
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From table .t showing 1 he chenical composition of pulp, shell 

and sued Cf sorme accosions, the r'esuIt has in(dicated a great 

v ai at ion in t r ofI ' e Icent a or sugar, starch , tanni n, 

taLo tari, nt ict and piotvi . 'lhin; arinlypsis will be used for 

, , a I i uuII ho ,1-0 i (. t inn Of su 1 (- (i" ;'prlv 	 s ion 

4.2 HooI.r: lock ;Ludy 

,I.1 The sarch rop (larl rooLLock 

41.2.1 	.1 To test the classiflied seedling 

root.s-torcks has(:d on s toma ta grouping 

in reJat ion to Ihe canly 	 tiA-e. 



1.12 

.- :t rootstock. 

-. . U 7r-0 . _ - -,- - ... 

1 I
1 

"i 1 I
 

I, 11
I I' I.
 

"~ I I. ' i­i-i_1i i' !I 1; i
i i 
 I
 

Canopy (m Diameter (CM)
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From Fig.] it ha.s shown that. Lhere is no difference on 

growth hriaicters eg~. clhiOJ iind AMer diameIt er 
of the roomsocks 

att, ta ri y sag, bam-d "n t he nuiljile of stomfiat a. However, the 

fu rth er "bfvhJS t u n n should I, donr iiib 
 the field. 

'.2.1.2 To seareh thv uriteittied dwarf Ihenotypic expression 

rc or 0 i]:.-, 



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

''abl e , Cora|pari-;oli of MorphologI :-.l C hara tl.erisLi.cs 

on Dhar ' Rootsock and :i on 

Plant So. Gil-tir (':ropv ,t,.r~od, L.ongth . a-eaj100 ltea\esw 

(cm ) (CM3) rs) ,cr.2) 

87-2-17-021 Control 
 322 9180.00 45 1.705 110.82
 
Dwarf No 1 
 77 1-19.76 30 
 1.491 
 79.86
 
Dwarf .,No 2 73 271.10 
 20 1.833 
 95.28 

• 	 M.Iasured at 100 centimjerres above ground lc.el
 

S I ii ternode Length from an average of 10 shoots.
 

• Autonratic -rtnameter lodel No. AAC-400 ... nkoi Co., LTD. 

http:tl.erisLi.cs
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From Table 5 showing the morp)hological characteristics 

of the Access ion No. 87-2-u21 plant as control to compare With 

the Dwarf Root:toct.: No. 1 and 2, the result indicated that. 

canopy, int ern -do I v. I h and lenf area of Dwarif No.] are 

qllit e d i 'f.ru nce. H,.we\er, the furt|lie:' stdily in anatomni cal 

(ha rhuo(K'r ,g. st 01rhatal]I 'on Lt ry, opidprmiall c.lJ, plIi.sade cell 

t( . in ter' t , "vv, tht. uniruit dwarf rootstock charaicte .s
 

• . . 2 ('hen i rn I I rat tr. et for the production of dwarf' 

run t st o( I: 

-0,
 



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

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

Table 6 Effect of Chemical Si1bstance's on Growth of Seedling* 
................................................................................................................
 

Plant 

Growth Concentration ieght. Width Length Canopy lenght of node Diameter 
Substances (ppm) (cm) 
 (CM) (ri) 
 (cm3 ) (c) (cm) 

Control 
 0 "I.33 .'ACApr 21 29121..2 APC 1.21 ,BP.DE 0..64 ABC 

SADII 1000 71.00 AB 23.00 A 23.0fi :!764.07.',-. 1.2 Ar ,01 ABIDE 

2000 75.00 -D 20.33 Al 22 0 .D 22010. ;7 ,p. 19 POO)P 0.64 ABC 
3000 5. F7 A p [)F.,7Ff- .BA 2 C2{. f 7 . 1 1 F,EF G 0. 0 ABCDH 

1000 66.: AB(DE 203.00 1P9. O l,, '_'122,., 7 AUtD- .21 1BODF 0.64 APCD 
5000 65.67 -nDODF 20.22 .'p, 7.:o 'APrp: 99.07 .BOIE ,.20 PCP 0.64 ABC 

CCC 1000 2.67 6.F kDE . Ati0., 19101.,07 IDE 1.7I2"7 ABC 0.57 BCDEF
 

2000 60.00 1:CPE I) 2 .12.07 ," 1 22f.00 DE 1.27 AC 0.56 DEFG 

3000 6.23 ABCDF 1.7 B(,DE p. 71'DEl87R.a0N7. BCDE 1.29 ABC 0.55 EFG 
1000 61.33 0IEv 12.07 3.:3 p 10288.00 F 1.29 ABC 0.55 EFG 

55.67 DEF 15.33 BODE ..2 .,, 15931.00 CDE 1.3-1 
A 0.52 FG
 
5000 

http:15931.00
http:10288.00


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

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

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

Plant
 

Growth Concentrat ion Height Width Length Canopy Lenght of node Diameter
 

Suhstances (ppm) (cm) (cm) (cn) (cm3 ) (cm) (cm) 

MII I000} 77.00 A% 1g.67 sT~ 1P.67 A, ! 27711.00 A'D 1.22 AP.CD 0.64 ABCD 
.-. E 


1000 56.7 FF 15.7 1;Fa ", 


2000 67.67 .,_cO I. ){r 7 A 72r 15007.67 CrF I. 1 ,OEF 0.62 ABCDE 

E 1. )0 P' 16012.3 uhFE 1.19 ECDE 0.61 ABCDE 

.1000 -9.12 I'l I .Cu :11 12.10 .B,! 18641.22 PIK 1.22 ,B 0.65 AB 

5010 6.60 1FF 16. .' 1 ,6 1.22 ',-t 1717. 22 P2," 1!. 5 CKEF 0.57 CDEF 

Pac 1000 53.67 FE 17.00 9. :,'.1 ", ' 17 ,)6.0 1 ,CO 1.0 EFG 0.66 A 

000 1. 01 0 ,I.260. 7 . 70.;A1 17 16.67) C 0.0 3 1 0 .5 7 BCDEF 

3000 38.67 il 10.00 ACDE 19.67 A 1)l' 1-1862.00 CE 0.94 HI 0.48 G 

1000 26. 0 II 16.32 p,- 15.67 .481 -)19.00 F 0.0r FGH 0.50 FG 

5000 50.33 FG 17.32 CI-F 18.00 ,APr 1 5 .09.32(DE 1.03 GI1 0.58 APCDEF 

* Duncan's Multiple Range Test, oc = 0.01 

http:1-1862.00
http:18641.22
http:72r15007.67
http:27711.00
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From Table 6 the chemical treatment for the production of 

dwarf roots:'tocks by using a certain inhibitors viz. SADI, CCC, 

MH arnd Aic'I obtri.razol effected highly signi ficant on growth 

cha rtact er. . .pe: ii I. both CCC a id Paclobutrazol trend to 

induc d twafness. However, the field experi ment should be
 

obsered
 



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

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

------------------------------------------------------------------------------------
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4 .3 Rh1iizobitti study 

Table 7 'The average Ieigth of tamarind seedling innulated With te.s;t Rhimobium. 

Microorgau i Sm Average height, of tamar i nd seed Iings Increasing heigth 

0 day (cr.) 41 dity (cai) (cm) 

1 15.41 23.05 7.64 

2 6.00 23. 26 7.26 

3 15.82 22.89 7.07 

4 16.44 23.02 6.58 

5 16.24 23.82 7.58 

6 15.33 22.17 6.84 

7 It. '. 23.26 7.17 

('2 2J. X() 6.78 
9 16.70 22.45 '. 75 

10 1G.3Q 23.22 6.90 

11 15.500 21.72 6.22 

12 16.12 23.44 7.32 

13 1.1.89 21.93 7.04 

Corn r, I 16.12 22.81 6.69 

...........----------------------------------------------------------------------------­
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F iritven0 out or the 59 isolated of 
hateriml 
 cultures could
 
no,t l i :iv2 'it.r at e but coild lroduce, acid 
wiith out 
gas in phenol 
rod 
 broth base m(edium (ontai ning gucos,., .se-5ucos(*,j. ctonoe Or 
mar nt i i . hto . 1'h ', 'I' +. i'y I)) 1 ,ng to tohe p 5 J} ruit, unlbI 20 
O' , 'rdilY to) 
 '+'+."rr;PY Man"tAt, 
ofl S'ys-tematic Pa,,triri 
 logv (KriJeg
 

ard l t., , 9,1) .. thin r,-ult only 25% of 
cultures 
 isolated
 
r'r'om th, row 
samppI :
109 hUdi th hioc'hec 
al cha1racteris
.;tics wh'hich 
o.r. ,iml) to Ph' hi Ii, 
t Vo,+r.i(1 ,' I1 . t iia too l,ow to cons0 ider. that. 
Mey , I 
 t0,. l ohi I m a,:h , in inq wilh tI
amarind r1oots. 
 Thus,
 

t he IS Ia ~ tp bacteriai'I.' werei nocu0(1)lated1 into thea tamuarindm
 
-,'Q'li 
,, wh IN..'tIt - ,ri 'il
-n la,(-klini; 
 o ha\viIIng 
small alOuant 
orI nitri+,.n 
 for r'nfrnlirn 
,n "+F U P ropul+t.
 

Itt ..a ful 
 I hla I t lo- IaK : a n i g bih v ht. off the I mtia'rind 
'i,+liniL! . of Ithe 
 ti 'i'el l'st bhi;:ohium strain s and the control
 

was Not n' -0 inif icahtly d ieret 
as sliown in table 7. 
Fro Itlh , ultI !he. ri, 
 Iwt,'ru atollit of nitrogetl left in 

I! st ril, 
 'sIo'l.nK'+ll inq'; 'o)uld utiJjz:7 thisa emunu, for 

growth hic h wo(Icnii l"scr,'v In['Lthe icon'(~truol seelinlgs. Thlere
 
was No U1h:ta .rtui.r i;i' of l; lking- niti nqoLn ini Lhc. control pots. 
()a oil%.t O:piI, i mn(. will ibe.l onwc,u p'ii.',d ino-ulnt iug of Lest. 

ifliIh zolJhl on tart)')! ilnl s'eedli Ing rr'o''..n in 'a>ih'd Lerijl sand 

abstoluht el] 1acLinq8r n itr.ogen) Io c(onf irm whea'therp thler are anyv
lirrtll'f.
, hNl'li'('Il le tw ''eIi t ' 'Ut ."ni illns
ti id)if the control. We 
als5o try totHprv
I ) lii0v' olr t lh i lt hI' j t i ooh \'ar'ious 
kcinds of liC.lli -',II i0l ('ultlred on 
 washed 
 sterilc 
 sand to
 
Obse' v'i'' i'l11)l1'. 1Iwe [h'o'a 'r any" lodl] " s occ7lur''?d. 

(A
 
I­
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4.4 Cu btIr ] I'ract. i c, ILI I)emomnt r'it, ioll 

4.4 . To t.udy thw erfect.tof' pint. r(gu ,tors on widening 

the ('roI' ttgn les Of 	 LfznaZ'indtl. 

Table It Of groW.h WIfltlti.s on ii ngle of I)ranches 

Growth It ll an(, (onicnt.nrat. ion AngIe
 

(Ii,;) ( )
 

(CItt rol 	 70,909 

TI BA 	 25 71 .3251
 

50 72. 8:1
 

75 	 71.803 

100 	 72. 912
 

BA 	 25 78.11
 

SO 76.01;
 

7 5 76. 1941
 

100 	 74.8,F,6
 

t St. 	 NS 

C'V (,: 	 5.83
 

-"
F:11 ]:dIh 1hlowing eiJtetI. P, t.he t of growth subAtnillcf 

('n f1. t l ,1 to iidt I 1h.ki I Ih rit,) ;tII c:II rIth ;111(1h r , i sIt iw dif' Ize
 

iII I I I ;11( i l I :, rn -. ollt I i -'a . IIr(, - r , tII'
1-:1 (I rnh 


t re -I (I I,I t;,I IIh,,u I , tI-:III I I1111 I' m , m l'a iler. 1.tot,I( pot
 

F'o l' fitrIt114.1 I llldv ,1Il l, .ho o !.]u'ljw, 4. ft brlll 
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4.4.2 To Shuy Itic ef'fe't. of spncing ori growth 

Tnble 9 'ie nverage number nf h n.he., gi rlh ad 

height, of" plunt. 10 morit.h% nft.er pliart.ing 

spIuCicil No. of, 11'nch' Iefeight. of Paintf.q Gi rt.h 

2.0 x 1.0 ;.920 b 37.980 1.86 b 

2.0 x 1.5 10.26(0 a 41.970 2.15 & 

2. x 2.0 9.700 38.320 1.93 I9 

'I'.'; N .,S 

(V ( ) 9.87 G.07 ,1.3.9 

t.h,,vxpt itntf It(- - of' 

plflrit. ili, it 1 folnd thlt, the, Filifitx'r of hi'arwhe, .irud girt.h of 

moe t r- ., ll' Iri- iitnifi ci.ri. 

I.Fromii' tlIe 9 imr c-mr rlff' rrrit. tpgning. 

2.0 %:1.5 l ci hiollily - from t.he ot.herr 

hNO. L.h('rv. i-;no ( iiff'rt' , or )i iLigl.()f tI .. 
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5. Conclusion / Iemark : 

I 	 . ]It.vLu'e is a i .rvat dirtfer'oric, on g'owth c('asl'actew s of' 

.ach bjioml.as; acaussi. I n rol 'l'o ini the field anad contai ers, 

migha tao at forh i 1 il:u',t a aulraia plroducti on i vari'i ouas 

I aan Ll i ,i; mly MI v.lilt 

2. 	 ;'diSoi Int Ianld Ci(''c li itiOl ilfIalllrac', tC) tahe tped yield 

Of" th" "' i r.a a'mii " , il1 s; at. the origin al sil . . 

3'l I ' a( 'H la,:ta1. .is 	I of a ch a(c'sn: or ildi at , th' 

1 , (aine ri,';" a f root st oct. w~as found based on ril'lah logi(.sal 

'hbofact Oxj.Ct is'c' thatI shoulid two' q:tidied ina other a.sa LEt.r 

t ra 'Y''- ii tt ,': Ir'l' -- , 

,a. ('{' aanad P-C bittu Ia I t eden(1ic' to cont r"ol I&,' 

('saua sY l-,C Ia !' , 

6 . aa f to, I of 'o r70 " ('tfla 1-sia -; laa"ci ( ts (Ii A a ad IIA) oil 

wid.a i thI raot h aaalos', of t Cillal'mariad at sopdJilag stage, 

7. ' T[' i. i la fo 2. (. X I . & l O I'r; tlo uceiod mllOr( nmla r(' of' 

(5'0 Ich ., a rN i Iani a '. g irath. 

Q a,W'o'kp ;laI For'' thao Nrext ;'r'iod: 

6 .1 	 e.; irag ,f (oraiumpo.saal a 

('. 	 I . I I i m ss;aS;.;stu.dy 

-'to s-Io the gr'owtLh of plaianL. both ia fieldst' 

6.1 ,2 F'u it. s;t.udy 

- I, ,'-ea''vs t he accossi Oa'iol othe ants at thc 

or'i g iglia. s it V s", 

To test the accesion grafted plIanLts in the 

fi'id. 

http:bjioml.as
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- To analype the chetmical composition of leaf 

arid prd of acossions. 

6.2 	 Rootstock study
 

6.1 	.1 The search f'ui' dwarf rootstock. 

S1( se'arh anid teOst the "utpeded dwarf 

pheiot ypic xI'ressi orn plant. 

C.2.2 	 (hemoical treatment for tie production of' dwarf 

r olnt o'l, 

6.3 	 Ilh i zohi um s.udy. 

- To statly the inoculation and isolation of 

diizobi "rtm tamar rid 

- To il,.nt iry th", knhi.',lnum f'rom tamarind unhder:I 

'.Io t ron 	 t i rr J . 

6.4. 	 Cultural] I)'act i'. arnd Dorions-.t r'at ioni 

- To study th' rg. to's('fo(rtor plant ozi on widening 

thie: crot ch h rto-a of thmr,,, d.
 

-
 To atudly the otff'ct of spacirig on, growth.
 

- Tir sIuad y th, rilodie:I.i hi of youngl e af
 

- To -; ii y t he hanrgo ' pI Ip colour inl storage. 

- To s-ity lh, s-et Atori ,.;t g 
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TabI e I betai ld (10 1 ,1f"Itio m.s; lice's:; iols 

ill the field %it.h :tt. i , i:ilI aillaily! i s 

(I)[j1canlln '; mult.ip1 . hulge es.t, .=.1)) 

Ranked A(:t!; i on Ilfe ght. Acce:n i oil wi dtIh Ace.u; i on Length 
f)rder 110. (c'm) It". (cm,) 110. (cm) 

I 77 7G.01 A 77 6#9.113 A 81 64.50 A 

I 0. 7.1. 17 AB 30 G8. 83 AI1 77 64.1 7 AP 

:1. 30 7 1. 00 Alt 1 68. WA ABl 76 58.83 ABC 

I. 81 71 .0{0 AlC 20 (8.00 AB 20 58.00 ABC 

rs5 A.,. I 1) 1 613. 00 AB 78 57.50 AW;bCI 

G.1 68f.G ,,3 A!l;') 29q17. 8i3 AIBC 30 57.,50 AIWD 

7. 78 CH. W1 Al:(.) 10 G 7. 1 7 11 w 15 56. 17 AlCl. 

8i. 20 ;7. 83.' ,\nlD 11 6,7. Ofi 1,1WI;' 35 5,1.67 ABCID 

9. 16 1; 7. 6 7 A Ul) 3 6c. , ,..,li. 27 54.5( AI3CD 

I1 . 7f. 617. 10 l lD 35 5.7 Ai: Di, 83 53. 00 AW ) 

I I..) (;70: .) A'i Ib 63. 17 Ali( 1.. 10 52.83. : 'AIWD 

12. 1 C . 8-3 AlIorE 17 63. 00 Al(liE!F 31 52.67 AIC! 

1i3. f;6P.,l AI ICI,1 9 62. 17 A1IKI 11 52.67 ARCI) 

1.1. 35 J;. 5%-AOf'IW 78161. 50 AI I.I-FG 25 52.67 AltCGO 

15. .11 6. 3 AlAN (fDEG1 71 0 AI(DOF ; 1 52. 17 ABCI 

ill. 32 (46.00 OI;I: 12 61 .3 AI'IEI:61.C 87 52.17 ABCD 

17. 15 C65.f50 Al DE !.5 GI . 17 A.WlVO8 IH 50.00 ARCI) 

! 8. I1 6.1.33 AlIW ). 1P 59.83 A.C.1', 1- G 38 49.67 A C!) 

19. 27 6.1 . 17 Al8'[)I.; 41t 59.83 AOGIBDE 67 19.33 ABCI 

20. 38 63.17 AIWE 5I9. 83 AIIIlFF.G 47 49.17 ABCD 

21 . 17 63. OO ,lAlT: -10 5,9. 8 AI,('EFG 89 .19.00 ABeD 
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Ranked Accession leight Ac e.s ion widLh Accessi on Leigt h 
(0 (.. li. (cm) lit,. (cm) O. (cm) 

22. 119 62.17 AOlC F (;7 59.33 AMI)I. 17 47.33 ABCI) 
23. 87 62.00 ABCIE. 87 59.17 AIICI,'G 32 47.33 ABCI) 

21. 42 1 .00 AIBC F 27 58.33 ACDEIG I 47.17 AItBC) 

2,. 36C',0. : A('0I1) FF :o 58. 17 Ali(1OI.:F(C 84 47. 17 AC(I) 

2f,. 8:! 60. 17 A;1I)I'1' 8 57. 17 ABCDEF'G 9 47.00 ABC) 

27. 40 !!).83 A 'iDIF 79 57.00 AII(EI)I,'F( 29 47.00 ABC) 

37 59.67 AM'IA.' 83 5.8.3 AICW0F( 71 46.17 ABCJ) 

25 .9. :i AoI;uII. 19 56.83 AIWWF(IG 8 45.67 ABU!) 

.21 59. .; AI;'II.I. 5.675.:IG'( AICI 43 45.67 ABCI) 

.I'. .8 3i Afl''II IF 56.17 AIIEI.' 14 45.67 A (BCD 

3?- 67 58. 67 A11,CIEI 36 56.00 AMCIWI'G 62 45.33 ABOC 

33. H 6i. 3:;AIWF :17 .H3 ilo(;II:G 41 45.33 ABC) 

34. 4 ',8. 17 AIBCIFI' Ito 55.67 AIlEFG 8o 45.17 ANCD 

3k 79 58.O AM(I)II 26 .5.SO AI:F( '181 44.33 ABC) 

36. 1.1 .7. 8A ABCDEi' 24 54.67 ACI'G 75 44.33 ABCI) 
:17. 19 57. ,7 A1BC:1)f 42 54. 67 \oCI)I( 45 4.1.17 ABC) 

308. 5OS7. ,0 AICDiF 71 5..3 AB(C11:vu 74 44.17 ABED 

39. 76 .7.00 AIWCIIF 84 52. 83 AI3OIC.83 86 43.83 ABC) 

40. 13 65. 17 AO l' 12 53.33 ABC().FG 79 43.83 ABCI) 

41. 12 56. 17 Al;Cl 34 5:.00 ABICI-:FG 70 43.67 ABCI) 

.12. 2 f;. O0 AO'DEF 43 51.67 AIII)EF( 40 42.813 ABC) 
431. 21 56.00 ANlAWIl :l1 S1 .67 AIB.CEFG 36 42.83 ABCI) 

11. 14 50.0) A111.F 89 51.50 AB()EF(G 22 42.50 ABCI) 

4. 84 f;. 00 AOCI(IiOI.' 45 51 . 50 AIICOEF( 28 42.50 ABC) 
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Ranked Acce.%s ion He i ght Access i on wi dti Access ion Length 
order I(,. (ces) 110. (cm) no. (cm) 

.46G. I,6; 55.80 AI (I i. 85 51,50 Wl0IcF!,( 12 ,12.33 ABCD 
47. 60 AI,"L",5 50 I1. 72 51.00 AIWIIF(; 3.1 412. 33 A1C19 

8 22 55.17 AINWI, 39 50. 17 AIWIFFF( 2.1 42.17 ABC!) 
-55. 17 A!Iwl; 67 (;

1. .1; 6;. A TEI 56 42.0(0 AIICD 
50. -I3 17 AI:kJW 2! AB I EFI.w :355. IF. 19. 17 ,10.50 ABCD) 
51. 5 ,1-50 AlWI !. J 49.17 A!CIW)EFG 57 40. 33 ABCD 
,2. 21; 5,1 ."2 , ('1FF 75 .18.50 AIWIDEI:G 21; 40.00 ABCI 
J3. 7 5.. 3:3 AlI'lFa.. 7.1 48.:0, AIW(') FG 21 39.67 AIICD 
5. 39 54,I.17 AOI lE: 28 .18.33 A, FIt.I.; 39 39.33 ARCD 

74 52.17 l,(Il i: 12 I.o-0 AN DI) . 65 39.17 ABCD 
51;. 5.."0A3 . . 7.8 .AN E 1 39. 17 A IM) 
S7. 82 53.5(1 IriI.: 71) .17. 83 -niOp:(I. 6( 39.17 AICD 
58. 19 53. 17 Ali( F "/ '17.50 AI, .i 85 39.17 ARC)
 
5,. 23 52.1 O A l 1 33 
 47. 7..\w i)ll9 .12 39, 17 ABCI) 
60. 72 5:3.00 AI,'0IF 56 17. 17 AI I' 22t.IG 39. 17 ABCI) 
I'd . 56 52.8 AB('liKF 1; 47.17 AI, UI)DFI 7. 39.00 ABCD 
62. 57 52. 50 AIIO)VI: 23 17.00 Al(clEl,(; 5 38.83 AIBCD 
63. 85 r2.0 \1O'i" 57 .16 .67 AIJCOEFU; 38.G7390 ABCD 
6.1. 70 51. 2 I'I 59 ,16.17 AIJC'D 1L[F(; 38.33 ABCD 

.5.2 I .82 AWIIOI.I .1 .16.00 l.( I[I.(; 88 37.83 ABCI 
G16;. 71 51 . 67 AI lIA)l: 54 ,. .0 AIl'OEF( 3 37.67 ABCI) 
G7. 69 51 'Y) AM90l." 2 .15.67 AWi"EFG 37.33 ABC) 

5 I.. , 1 125' VF 110 .15. 67 ,!(IEFf 69 36.83 ABCD 
6,9. 21 1 5300 ,,\IAOI. 45. G;7 A,ICI)EFG 36.8382 ABCD 



- 40 -

UItL cl:d Ac.,. ion Ill. igilt Act v-,H i Il idlt 11 A-('vs- i oil L.eigt 1i 
OldI' 1, 1"l0. ( coo~i) li ... ( cmI) No.J ( (C-111) 

70. 4.1 50. :3 AltCDEl 69 45. 5(l AIC)I,:I' 13 36.67 ABCI) 
71 . 4 f50. 00) AIBD. F2 45. 50 AIIlEG 6 35. 50 AlCDi 
72. fill 19. ,O AIIICEI 8h 44.13 AIIIG 5.1 35.50 ABC) 
7:1. !j4 49. ",( Al.llT 4 9 43.33 AIC ,:I; 58 :35. 33 ABCD 
7,1. 52 419.:: AlWD1I:11. ,14 13. 0 AIIiEI'G .11 :15.00 ABC) 
75. 90 48ft.83 AIll:, 48 43. 17 AIIC:I(; 49 34. 83 AIIC 

77. 6fl 52 42.33 Ai2i33 (; 7 34.00 ABCI) 
78. 47 47. 187 )I65 42. 3: A)EFG 146 33. 83 AIICD 

76. 8H 47. !-; IWD'El1, .1; 41 .1n3A II1 52 32.67 BC) 
80. 16 17. :0 17 1183 AI(DII'G f!) 31.50 Cl) 
it I .,ll 47. 17 l 1,! 40. 17 AII('I)tI'; 2 30. 17 CI) 
m;,. I;l 47.7 )i 5f!8 40. 17 Al8T1ElG 5:1 29. 83 (A) 

leI,. 5) 1 f. (i :('8., 22. :19. 1W AIWDI:IIG 63 29. 8 l3('l) 
81. 51 4:f. 17 'Iwi. fil 37.8 AI:I)EI.(; 51 29.67 CD 
85. G31 42;. 67 CDEI 15M )6. (7 IIDEF 6G 29.58 CI) 
86. 55 3. 00 1):F 614 :15. 5( ('D '(; 55 '29.0o Cj) 
87. 5 1) 39. 11:3 I, , :. :'4 I).{u 50 28. 83 CD 
88. 73 39. 13 E Fr 33. 838: ,G 64 28. 17 CI) 
8. 64 :19. SO El' (3 32.: PG 08 28. ] 7 CD 
91). 66 35.12 I" 73 :30. 0(0 73 26.O0 1) 
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Table 2 Detailt'd data of Biouss accessions 

in tho field on ranikecd order 

Ranked Acces:-,i on no. 

order lie i giut, Width Length 

1. 77 77 81 

2. 10 30 77
 

:3. 30 81 76 

4. 81 20 20
 

5. II 16 78 

6. 31 29 30
 

7. 78 10 15 

8. 20 11 35 

9. 16 31 27
 

10. 76 35 8:1 

H1. 29 15 10 

12. 1 17 31 

13. 9 9 11 

14. 35 78 25
 

15. 41 76 16
 

16. 32 32 87 

17. 15 25 18
 

18. 18 18 38
 

19. 27 41 67
 

20. 38 14 47 

21. 17 40 89
 



Ranked Accei-s i on tio. 

----.-----------------------------------------------­

order lie i ght 

22, 89 


23. 87 


24. 42 


25. 'I, 

26. 83 


27. 40 


28. 37 


29. 25 


30. 24 


31. 3 


32. 67 


33. 8 


31. 4 


35. 79 


36. 14 


37. 19 


38. 80 


39. 75 


-10. 13 


41. 12 


,12. 2 


,13. 21 


,14. 34 


Width Length 

67 17
 

87 32
 

21 1
 

38 84
 

8 9
 

79 29
 

83 71
 

19 8
 

1 43
 

22 14
 

36 62
 

37 41
 

80 80
 

26 38
 

24 75
 

42 45
 

71 74
 

84 86
 

12 79
 

34 70
 

43 40
 

3 36
 

89 22
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Ranked Accession no. 

order lie i ght. Width Length 

45. 84 45 28 

46. 86 85 12 

47. 60 72 34 

48. 22 39 24 

49. 45 86 56 

50. 4"1 21 33 

51. 5 5 57 

52. 26 75 26 

53. 7 74 21 

54 39 28 39 

S. 74 13 65 

5c. :13 61 19 

57. 82 70 60 

511. 49 7 85 

59. 23 33 42 

60. 72 56 23 

61. 56 6 72 

62. 57 23 5 

63. 85 57 90 

64. 70 59 61 

65. 62 4 88 

.66. 71 54 3 

67. 69 2 4 
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Ranked Accession nio. 

order He i ght Width LengLh 

C8. 6 60 69 
69. 28 53 82 
70. 4.1 69 13 

71. 48 62 6 
72. 88 88 4 
73. 54 49 58 
74. 52 44 48 
75. 90 18 49 
76. 53 90 14 
77. 65 52 7 
78. 47 65 46 
79. 68 46 52 
80. 16 47 59 
81. 58 51 2 
82. 61 58 53 
83. 59 82 63 
81. 51 68 51 
85. 63 55 66 
86. 55 64 55 
87. 50 66 50 

88. 73 50 64 
89. 64 63 68 
90. 66 73 73 
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Tab Ie 3 Detailed data of' Biomas; arcesfion
 

in the fit.Id on diff,.rent growlh charachtristics
 

Acce.si io n litc i ghl. Wi it.1 Leng th Canopy 

110. (cm) (cm) (cm) (m3) 

I. 66.83 56.67 47.17 0.18 

2. 56.00 45.67 30. 17 0.08 

3. 58.8:1 51.67 37.67 0.12 

4. 58.17 46.00 :17.33 0.10 

5. 54.50 4i. 17 38.8:1 O.11 

6. 51.25 47.17 35.50 0.09 

7. 54.33 47.50 34.00 0.09 

8. 58.33 57.17 45.G7 0.15 

9. 66. 3 62.17 47.00 0.20 

10. 74.17 67.17 52.8:1 0.26 

11. 68.50 67.00 52.67 0.25 

12. 56.17 53.33 42.33 0.13 

13. 56.17 48.00 36.67 0.10 

14. 57.83 59.83 45.67 0.16 

15. 65.50 63.17 56.17 0.23 

16. 67.67 68.00 52.17 0.24 

17. 63.0o 63.00 47.83 0.19 

18. 64.33 59.113 50.00 0.19 

19. 57.67 56.883 39.17 1.30 

20. 67.83 68.lO 511.00 0.23 

21. 56.00 ,49.17 39.67 0.11 

22. 55.17 56.17 42.50 0.13 
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Ac-r'.ei*; ion le i ght Width Ieng th Calnopy 

n1o. (cr) (cm) (cm) (3) 

23, 53.00 47.00 39.17 0.10 

24. 59.33 5.1. 67 .12.17 (. 11 

25. 59.33 61.17 52.67 0.19 

26. 54.33 55.50 40,00 0.12 

27. 64.17 58.33 54.50 0.20 

28. 51.00 48.33 42.50 0.11 

29. 67.00 G7.83 47.00 0.21 

30. 74.00 68.83 57.50 0.30 

31. C8.::3 66. 50 52.67 0.24 

32.CC), O0 I; . :1 I33 O,0 1.9 

33. 53.50 ,17.50 40.50 0.11 

34. 56.00 53.(0 .12.33 0.,13 

35. ;G. 566) 65. 17 54. 67 0.24 

36. (60.33 56.00 42,83 0.14 

37. 59.67 55.83 49. 67 0.17 

38. 63.17 58.17 44.3:3 .16 

39. 54.17 50.17 39.33 0.11 

10. 59.83 59.83 42.83 0.16 

41. b6.33 59.83 45.33 0.18 

42. GI.00 54.67 39.17 0.13 

43. 55.17 51. 67 45.67 0.13 

44. 50.33 43.50 34.00 0.08 

45. 55.17 51.50 41.17 0.13 

46. 47.33 41.83 33. 83 0.07 
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Accessiun fie i ght widt h Length Canopy 

,10. (cm,) (cr,) (cm) (m3) 

47. 47.67 41.83 49.17 0.10 

48. 50.00 43. 17 3.j., 0 0.08 
49. 53.17 43.83 :14.83 0.08 

50. 39.13 33.83 28.83 0.04 

51. ..5.17 40.17 29.67 0.05 

52. 49. 3:1 42.33 32.67 0.07 

53. 48.67 45.67 29.83 0.07 

54 49.50 46.00 35.50 0.08 

55. 43.00 36.67 29.00 0.05 

56. 52.:1 47.17 42.00 0.11 

57, 52.50 46.67 40.33 0.10 

58. 47.1' 40.17 35.3:1 0.07 

59 46.00 46.17 31.50 0.07 

60. 55.50 45.67 39.17 0.10 

61. 47.17 47.83 38.33 0.09 

62. 5 1.1:3 41.50 45.33 O.11 

63. 43.67 32. :1:1 29.8:1 0.04 

64. 49.50 35.50 23.17 0.0,1 

6.,. 48. :1:1 42.33 39.17 0.08 

66. :15.42 34.33 29.5H 0.04 

67. 58.67 59.33 49.33 0.17 

68f. 47.50 37.50 28.17 0.05 

69. 51 .50 45.50 36.83 0.09 

70. 51.83 47.93 43.67 0.11 



Accession Height 

ro. (c.) 

71. 51.67 


72. 53.00 


73. 39.83 


74. 53. 67 


75. 57.00 


76. 67.50 


77. 76.04 


78. 68.00 


79. 58. 00 

80, 57. 50 

81. 	 71. 00 

,2. 51. 

83. 60 17 

84. 56.00 


85. 52. 00 


86. 55. 83 


87. 62.00 


88. 49.50 


89. 62.17 


90. 48.83 


Width 

(cm) 

53.83 


51.00 


30.00 


48.33 


48.50 


61.50 


69.83 


61.50 


57.00 


55.67 


68.8 3 

39. 83 

56.83 

53.67 


51.00 

49,67 


59.17 


43.83 


51.50 


42.83 


Length Canopy 

(cm) (.3) 

46.17 0.13 

39.00 0.11 

26.00 0.03 

44.17 0.11 

44.33 0.12 

58.83 0.25 

64.17 0.34 

57.50 0.26 

43.83 0.15 

15.17 0.15 

64.50 0.32 

36.83 0.08 

53.00 0.18 

17.17 0.14 

39.17 0.10 

43.83 0.12 

52.17 0.i9 

37.83 0.08 

49.00 0.16 

38.67 0.08 
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Table 4 Detailed dat'a of Bioffi mi acceHH io1 

in the coit.ai ner with it.ati:;tical analyiiis 

()unctn'.' Multiple Harige Test, oc = 0.01) 

Ranked Acce,;: ion Hight. 	 width Access ion LenghtIIo Acco.ss ion 


order [o. (cm) no. (cm) No. (cm)
 

1. 49 151.25 A .19 77.71 A 49 87.31 A 

2. 74 1.10.63 AB 87 77.67 A 46 84.58 AB 

3. 60 139. 63 All 47 74.58 All 40 84.46 ABC 

4. 46 138.63 All 88 72.96 ABC 47 83.63 ABCD 
5. 50 136. 54 ABC 90 72.83 ABC 14 80.96 ABCDE 

6. 413 13 ;. 13 AI(U .13 71.13 ABCD 60 80.17 ABCDE 

7. 17 131;. 00 Al('lD 50 70.38 ABCDE 52 78.63 ABCDE 

i:. 58 1 :s,5.96 AIl 7,9 70. 35 AI(DE 50 77.71 AI1CDE 

9. 79 1,-5.72 AHCI 74 70.04 ABCDE 74 77.54 ABCDE 

I0. 35 135. 58 AlBT .; 69.25 ABCDE 58 ABCDE58 77.38 

I1. 61 135.17 AIWD 51 69.00 ABCE 84 76.83 ABCDE 

12. 86 135. 17 AICI 60 68.38 ABCDE 72 76.38 ABCDE 

1:1. 	 '10 13,1. 67 AB (I 18 67.883 ABC)E 33 76.25 ABCDE 

.1. 8 134 .29 Al ' r)G;7. 50 ABCI)E 37 76. 08 ABCDE 

15. 90 134.21 ABCD 35 67.21 ABCDE 79 75.92 A13CDE 

1. 57 133.92 AICI 33 67.08 ABCDE 57 75.83 ABCI)E 

17. 37 133.63 AB I 141 65.88 ABCIE 51 75.79 ABCDE 

18. 41 133.38 AtWl 78 65.74 ABCDE 18 75.54 ABCDE 

19, 51 133.33 ABC!) 77 65.67 ABCDE 31 75.29 ABCDE 

20 72 133.04 ABCI) 84 65.55 ABCDE 59 74.83 ABCDE 
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P'anked Accession lieight Acce-s ion w idth Accession Leliffht 

orde ,1,1. (cm ) ,,o. (Cm) No. (cm) 

21. 12 1:2.96 AlICIl 70 65.00 AIBCDIE 45 74.71 ABCDE 

22. 52 E2.92 ABCD 57 64.88 AlC)E 77 74.47 ABCDE 

2:1. 75 132.92 AllCDI 72 64.11i ABICDE 44 74.46 ABCI)E 

24. 54 1 :2.2') AHCI) 110 64. [if; AIICIE 35 74.29 ABCDE 

25. 31 1%2. 00 AIICI) 52 64.75 AIBCDIE 87 74.21 AIBCDE 

26. 6 13 1. 0 AIICI) 46 64. 71 AIBCI)E 32 74 .00 AIODE 

27. 5 1 1 . 33 All(!) 63 64.64 AIICI)E 26 73.75 ABCDE 

28. 70 11.29 A!) 59 64.54 AB IOE 61 73.63 AI1CDE 

29. 2 130. 96 AlBC!) 37 64.50 AJCiDE 73 72.79 AIICIEF 

:30. 32 130. 79 ABDE 32 64. 25 ABCDE 43 72.75 ABCDE. 

:11. 63 13(.40 ABCDE 6 64.1: ABCDE 36 72.71 ABCDEF 

32. 7.1 130.311 ABIDE :31 64. 13 A -'DE 68 72.:3 ACIDEF 

:13. 45 129. 92 ABI)CE 86 631.83 AlCDE 28 72.25 ABCDEF" 

34. 9 129. 67 AIDE 8:1 63.75 AIICDF. 24 72.17 AIICI)EF 

35. 69 129.. 54 ABCDE 73 63. 29 AIICDE 70 72.13 ABCEDI 

36. 33 129. 38 AICDE 40 62. 88 ABCDE 66 72.00 ABCIEF 

:17. 88 129. 38 ABDF 61 61 .88h ABCDE :1 71.71 AI1CDEF 

38. 115 128.46 AIClE 75 61.71 ABCIDE 76 71.38 ABCDEF 

39. :t0 128.311 AIBICDE 44 61.67 ABCDE 11 71.00 AIBCDEF 

40. 4 128.29 ABCDE 65 61.33 ABCDE 20 70.83 ABCDE, 

41. 14 128. 018 ABIDE 5 61.33 ABCI)E 62 70.83 ABCI)EF 

42. 20 127.18 ABIlE 41 61.29 ABCDE 78 70.78 AICDEF 

4:1. 66 126.71 ABCI)E 62 61.21 ABCDE 63 70.56 ABCDEF 

44. 24 126.65 AACI)E 85 60.83 AIDE 12 70.21 ABC)EF 
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Ranked Accesqion IHeight Accessi on width Accesion LIenght 

order Do. (cm) 10. (cm) No. (cm) 

45. 18 126.412 ABIW)E C9 60.75 AIWCDE 69 69.83 ABCDEF 

4. 84 126. 04 AIW 7)l71 GO. 22 ABCI)E (;5 63. 79 ABCDEF 

47. G 125.67 AICIIL 6H 60.21 A, I)IE 19 69.67 ABCDEF 

48. 15 125. 6 7 AI 81 A9..12 AIT"E 8 69.58B ABCDEF 

49. 5)9 125.57 AI'IE 8 9 59.26 AICI)ET 5 69.33 ABCDEF 

50. G5 125.54 A M('I)E 5.1 59.25 AWCIWh t; 69..13 ABCI)EF 

51 . 87 124.1.92 AC).: 26 59.21 AECIE 1 69.00 AMCDEF 

52. 1 124.79 AIO) 7 59.17 AIC'E 53 68.92 ABCDEF 
53. 71 MH.78 AtlUDE .15 59.17 AICI)E 42 60.25 AIIC1)EF 

54. 25 121.50 AIWIE 56 58.96 AII) 0 68.17 ABCIEF' 

55. ,18 124 .50 ABCI1. 76 F)H.f)8 A CT(II.: 75 67.83 cI')E -

,,. 68 124. 6 A1AD; E 82 58.58 AWlI( 85 67. 7. ABCDiEF 

57. 20 123.83 AMcME 18 58.22 ACiI: 71 67.5; ARCDEF 

58. 67 1M:. 63 AMI)I, 42 58.17 ABICIDE 86 67. 54 ABC)EF 

59. 21 123.56 AIM:I)T 53 58.13 AIBCIE 4 67.29 ABC)EF 

G0. 11 123. 54 AIWE 1 57.75 ABEJI, 25 66.96 ABCDEF 

61. 76 122.92 A1CI)E 36 57.13 ABCDIE 41 66.71 ABCDEF 

62. 64 122.83 AWIW 20 56.92 AllUDE 15 66.67 ABCDEF 

63. 78 122.31 AHCIE 16 M667.\BCI)E 21 66.51 ABCDEF 

64. 41 122.29 AMIO.E 11 56.(;3 AI'ME ,8 66.21 ABCDEF 

65. 12 122,0MAtf0, 25 5G.29 ACIDE 56 65.96 ABCDEF 

66. 77 121.75 AllCIE 67 56.08 ABWDE 55 65.63 ABCDEF 

7. 56 120.% AHCIE 28 56.04 ABCDE 16 65.38 ABCDEF 

6H. 10 120.38 ABCDE 15 55.83 ABCDE 30 65.17 ABCDEF 

0 
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Rtanked Accession Ie i ghl Accession w ith Accession Lenght 

order no. (cm) no. (cm) No. (cra) 

6;9. 29 120. 38 A1WDTI, 17 55.63 AIIC,rE 10 64.92 ABCDEF 

70. 81 119.97 ABCDIE 21 55.43 AI1CDE 48 64.90 ABC)EF 

71. 7 119.f8 AIW,1)E 8 55.42 ABCDE 29 64.42 AIllDEl 

72 16 118.92 ABCD)F 64 55. :18 ABCDE 7 64.17 ABCI)EF 

7:1. 22 117.08 f(:CiE 4 55. :33 ABC)E 2 63.75 ABCDEF 

74. 19 11f.04 1 W'BE 24 55.29 AIBCDE :19 63.71 ABCDE 

75. 55 115.54 ICtI,: :8 55.13 ABCDI: 80 63.13 AIBC)EF 

76. 23 1I5. 17 Iw ) 1.: 19 55. 08 ABCD)I: 34 63.13 ABCIEF 

77. 3, 115.08 ICI: 30 54.92 ABICIE 3 62.88 AIICDEF 

7. 53 115.08 I(DE 29 54.25 ABCDE 9 62.83 ABCDEF 

79. 8 3 115.0 8CIDE 12 54.1 ABCDE 89 62.554 AICDEF 

80 34 114.92 I(:I)w 55 54.0(0 AJWDE 8 3 62.25 ABCDIF 

81. :38 144.75 ICDE 9 53.79 ABCI)E 67 62.13 ABCDEF 

82 28 114.54 IWi:E 39 50. 92 ABC0)E 81 62.00 ABCDEF 

113. 9 114. 416 I)DE :34 50.88 ABCDE 17 60.00 BCDEF 

84. HO 112.45 Iw1) E 10 50.13 ABCDE 64 59.88 BCDEF 

85. 17 112.25 DUDDE 3 49.67 BCDE 23 59.29 BCDEF 

86. 3 110.17 i1CI)E 22 47.29 DCI 22 57.83 CDEF 

7. 2 1011.58 BCIDE 2:1 416. 88 CDE 54 57.63 DEF 

88ll. 13 105.25 CDE 2 46.17 CDE 13 54.92 EF 

89. 82 10:1.17 DE 13 44.96 DE 82 54.25 EF 

90 27 98.38 E 27 43.21 F 27 47.08 F 
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Table 5 Dv.ti lId ditn o1 l(1 BIomr c' l.s 

Ii t hi. (ott ilil t'?oll irlihd otrderi 

Ranked A S:ti,ION 

order lhe i gh t vidtih Lengh t 

1. 49 49 49 

2. 74 87 46 

3. 60 47 40 

4. 46 88 47 

5. 50 90 14 

6. 43 43 60 

7. 47 50 52 

8. 58 79 50 

9. ?9 74 74 

10. 35 58 58 

11. 61 51 84 

12. 86 60 72 

13. 40 18 31 

14. 8 66 37 

15. 90 35 79 

16. 57 33 57 

17. 37 14 51 

18. 44 78 18 

19. 51 77 31 

20. 72 84 59 

21. 12 70 45 
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Ranked Accession 

order Height width Lenght 

22. 52 57 77
 

23. 75 72 44 

24. 54 80 35
 

25. 31 
 52 87
 

26. 36 46 32 

27. 5 
 63 26
 

28. 70 59 
 61 

29. 62 37 73
 

30. 32 32 
 43
 

31. 63 
 6 36
 

32. 73 31 68 

33. 45 86 
 28
 

34. 89 83 24 

35. 69 
 73 70
 

36. 33 40 66
 

37. 88 
 61 38
 

38. 85 75 76
 

39. 30 44 11
 

40. 4 65 
 20
 

41. 14 
 5 62 

42. 26 41 
 78
 

,13. 66 
 62 63
 

44. 24 85 12 
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Ranked Access ion 

order Height width Lenght 

45. 18 69 69 

46. 84 71 65 

47. 6 68 19 

48. 15 81 88 

49. 59 89 5 

50. 65 54 6 

51. 87 26 1 

52. 1 7 53 

53. 71 45 42 

54. 25 56 90 

55. 48 76 75 

56. 68 82 15 

57. 20 48 71 

53. 67 42 86 

59. 21 53 4 

60. 11 1 25 

61. 76 36 41 

62. 64 20 15 

63. 78 16 21 

64. 41 11 8 

65. 42 25 56 

66. 77 67 55 

67. 56 28 16 
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Ranked Accet i on 

order Height wi dth Lenght 

68. 10 15 30 

69. 29 17 10 

70. 81 21 48 

71. 7 8 29 

72. 16 64 7 

73. 22 4 2 

74. 19 24 39 

75. 55 38 80 

76, 23 19 34 

7". 39 30 3 

78. 53 29 9 

79. 83 12 89 

80 34 55 83 

81. 38 9 67 

82 28 39 81 

83. 9 34 17 

84. 80 10 64 

85, 17 3 23 

86. 3 22 22 

87. 2 23 54 

88. 13 2 13 

89. 62 13 82 

90. 27 27 27 
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Table 6 l)etailed data of Biomass accessions in the 

con tainer on dif ferenti growth characteristics 

Accession Ileigth Width Length Canopy 

IM,. (cm) (cm) (cc) (M:l) 

1. 124.79 57.75 69.000 0.50 

2. 108.58 46.17 63.75 0.27 

3. 110.17 1,9.67 62.88 0.25 

4. 128.29 55.33 7.,29 0.47 

5. 131.33 (;I.33 t)9.33 0.56 

6. 125.7 61.13 69.13 0.49 

7. 119.8H 59.17 (;4.17 0.15 

8. 134.29 55.42 66 21 0.49 

9. 114.46 53.79 62.83 0.50 

10. 120. 38 50. 83 64.92 0.40 

11. 123. 54 5f;. 63 71.00 0.50 

12. 132.96 54.13 70.21 0.50 

13. 105.25 4.1.9f; 54.92 0.26 

14. 128.08 6;5.88 80.96 0.68 

15. 125.67 55..q3 66.67 0.45 

16G. 118.92 56.67 65.28 0.44 

17. 112.25 55.63 60.00 0.38 

18. 126.42 67.83 75.54 0.65
 

19. 116.0.1 55.08 69.67 0.45 

20 123.83 56.92 70.83 0.50 

21 123.56 55.43 66.51 0.46 

22. 117.08 47.29 57.83 0.32
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Accession lheigth Width Length Canopy 

W). (cm) (cm) (cm) (M3) 

23. 115.17 46.88 59.29 0.32 

24. 126.65 55.29 72.17 0,46 

25. 124.50 56.29 66.96 0.55 

26. 127.38 59.21 73.75 0.56 

27. 98.38 43.21 47.08 0.38 

28. 114.54 56.04 72.25 0.46 

29, 120.38 54.25 64.42 0.42 

30. 128.38 54.92 65.17 0.46 

31. 132.00 64.13 75.29 0.63 

32. 130.79 64.25 74.00 0.62 

33. 129.3 67. 0)8 76. 2! 0.66 

"14. 114.92 50.fill 6 . 13 0.37 

35. 1:15.58 67.21 7i.29 0.67 

16. 131.50 57. 13 72.71 0.55 

:17. 133.63 64.50 76.08 0.66 

38. 114.75 55.1:3 71.71 0.46 

39. 115.08 50.92 63.71 0.38 

40. 134.67 62.80 84.46 0.71 

41. 122.29 61.29 66.71 0.50 

42. 122.08 58.17 68.25 0.48 

43. 136.13 71.13 72.75 0.71 

44. 133.38 61.67 74.46 0.61 

45. 129.92 59.17 74.71 0.58 

46. 138.63 64.71 84.58 0.77 



Acccssion Ileigth 

Flo. (cm) 

,17. 136.00 


48. 121.50 

49. 151.25 


50. 136.54 

51. 133.33 

52. 132.92 

53. 115.08 

54. 132.29 

55. 115.54 

56, 120.88 

57. 133. 92 

58. 135,96 

59. 125.57 


60. 139.63 


61. 135.17 


62. 130.96 


61. 130.40 

64. 122.83 


65. 125.54 

66. 126.71 

67. 123.63 

68. 124.46 

69. 129.54 


70. 131.29 

Width 

(cm) 

74.58 


58.22 

77.71 


70.38 


69.00 

(.1.75 

5H. 13 

59.25 

5.1.00 

58.96 

114,88 


69.25 

64.54 

68.38 


61.88 


61.21 


64.64 

55.38 


61.33 

67.50 

56.08 

60.21 


60.75 


65.00 


Length Calopy 

(cm) (M.") 

83.63 0.86 

64.90 0.47 

87.33 1.03 

77.71 0.71 

75.79 0.70 

78.63 0.68 

6 . 92 0.46 

57.63 0.45 

C-5. ;3 0.11 

65.96 0.47 

7 !.8: 0.(66 

77.38 0.72 

74.83 0.61 

80.17 0.76 

73.63 0.62 

70.83 0.57 

70.56 0.60 

59.88 0.41 

69.7) 0.54 

72.00 0.62 

62.13 6.43 

72.33 0.54 

69.8J 0.56 

72.13 0.61 
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Accession Ileigth Width Length Canopy 

11o. (cm) (cm) (cm) (.i 3 ) 

71. 124.78 60.22 67.56 0.51 

72. 133:.04 64.88 76.38 0.66 

73. 130.38 63.29 72.79 0.60 

7'. 140.63 70.04 77.54 0.77 

75. 132.92 61.71 67.83 0.56 

76. 122.92 511.58 71.38 0.52 

77. 121.75 65.C7 74.47 0.60 

78. 122.31 65.74 70.78 0.57 

79. 135.72 7().35 75.92 0.72 

80. 112.45 64.86 63.13 0.46 

81. 119.97 59.42 62.00 0.44 

82. 1o: . 17 u .I s 5 . 2, 0.33 

83. 115.00 63.75 62.25 0.46 

84 126.04 65. 55 76.83 0.64 

85. 128.4; (10.83 67.79 0.53 

fir). 135.17 63.83 G7.54 0.59 

l7. 124.92 77.67 74.21 0.72 

fil. 129.38 72.96 69.58 0.66 

89. 129.67 59.26 62.54 0.48 

90. 134.21 72.83 68.17 0.67 
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Tab Ie 	 7 CLIopy 11 diameter of rootstock 

in relat.ion to number of stomat.a 

~~--------------------------

Scriii No. SLowatal Cla. Clil.py 
 (m:' Diareter (cm) number of Rootstock 

1. 	 3.51 - -1.00 0.2438 0. 9,10 1 

2. 	 ,4.01 - .1.50 0.2338 0.920 1 

. .51 - 5.00 0. 1;73 0. 33 6 

4. 	 5.01 - 550 0.1151 0.793 51 

5. 	 5.51 - 6.00 0. 11lt 0.730 127 
6. 	 6.01 - f:0 (.1152 ,).782 107 

7. 	 6.51 - 7.1)0 0.13801 0.776 81 

8. 7.01 7.50 (). 12"7 0,787 	 39 

9. 7.51 - 8.00 0. 110 0.772 	 18 

10. 	 8.01 - I;.50 . i9o 0.824 8 

11. 	 8.5I - t'.(( . 1722 0.873 3 
12. 	 9.01 - 9.50 0.33U; ,120 2 

13. 	 9.51 - 10.00 0. 30(O 1.000 1 
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Table 8 Detailed data of Iarf No.1 Plant
 

Node No. 1 2 3 4 
 5 6 7 8 9 10 Total Average
 

Terminal shoot No.
 

....-----------------------------------------------------------------------------------------------------------------­

1 0.5 1.0 1.0 1.5 
 1.9 2.0 1.7 1.5 1.3 - 12.4 1.37 

2 1.0 0.5 0.5 0.7 1.0 1.5 1.7 2.0 1.4 - 10.3 1.14
 

3 1.6 1.8 1.5 
 1.2 1.0 0.7 2.0 2.5 1.6 2.5 16.4 1.64
 

4 0.6 1.0 2.0 1.7 2.2 1.2 1.2 
 - - - 9.9 1.41
 

5 0.5 0.7 0.5 2.0 1.8 1.8 1.4 ­ - - 8.2 1.17 

6 1.0 1.0 
 2.0 2.4 2.7 2.0 2.0 - - - 13.1 1.87
 

7 1.3 1.8 1.7 
 2.2 1.4 1.7 2.0 2.2 2.0 2.0 18.3 1.83
 

8 1.0 1.7 2.0 2.2 2.0 1.0 0.5 - - - 10.4 1.48
 

9 0.6 0.3 1.7 2.0 1.2 0.8 0.3 0.3 - - 7.2 0.90 

10 1.1 2.0 2.0 2.4 3.0 - - - 10.5 2.10 

Total 8.2 
 11.8 14.9 18.3 18.2 12.7 12.8 8.5 6.3 4.5 116.7 14.91
 

Average 1L491
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Table 9 Detailed data of ,;warf No.2 Plant.
 

.-----------------------------------------------------------------------------------------------------------------

Node No. 1 2 3 4 
 5 6 7 9 10 Total Average
 

Trrminai shoot No.
 

1. 0.9 0.9 1.0 1.3 
 2.0 2.2 2.7 2.5 2.4 2.5 18.4 1.84
 

2. 1.2 2.0 1.8 2.0 2.0 2.3 2.4 
 2.6 1.9 1.9 20.1 2.01
 
3. 1.1 1.4 2.6 2.7 2.9 2.4 2.4 2.0 
 2.0 1.0 19.6 1.96
 

4. 0.5 0.8 1.2 1.5 1.9 
 2.0 2.0 2.4 2.3 2.5 17.1 1.71
 

1.0 
 1.0 1.4 1.2 2.0 1.7 2.0 2.6 2.3 2.0 17.2 1.72
 

6. 0.6 0.6 1.0 1.0 1.6 1.7 1.9 2.0 2.4 
 2.0 14.8 1.48
 

7. 1.0 1.0 1.2 
 1.7 1.7 2.2 2.6 2.8 2.8 2.6 19.6 1.96
 

8. 0.5 0.4 1.8 
 1.6 2.0 2.. 1 .6 2.5 3.0 2.6 19.4 1.94 

9. 1.8 1.6 1.1 0.6 0.8 1.8 2.0 
 2.3 2.5 2.8 17.3 1.73
 

10. 1.0 1.2 1.7 1.8 1.5 
 2.2 3.0 2.6 2.5 2.3 19.8 1.98
 

Total 9.6 10.6 14.8 15.4 17.5 20.9 23.6 24.3 
 24.1 22.2 183.3 18.33
 

Average 1.833
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Table 10 Detailed data of No. 87-2-17-021 Plant.
 

Node No. 1 2 3 4 5 6 
 7 8 9 10 Total Average
 

Terminal shoot No.
 

1. 2.0 2.0 3.0 3.2 
 3.2 3.0 2.0 2.0 ­ -20.4 2.55 

2. 1.0 2.3 2.3 1.8 1.8 3.0 
 1.9 1.3 1.0 1.2 17.6 1.76
 

3. i.5 2.5 2.0 2.0 1.8 2.3 1.6 2.0 1.5 1.2 18.4 1.84 

4. 2.0 2.5 3.0 2.8 2.5 2.0 ­ - - 14.8 1.48 
5. 1.0 1.0 1.4 2.3 3.2 3.7 4.0 3.5 2.0 
 0.8 22.8 2.29
 

6. 0.7 2.0 2.0 3.0 1.3 
 1.3 0.8 0.8 - - 11.9 1.48 

7. 1.4 1.0 1.0 0.6 0.8 
 2.3 2.0 3.3 2.3 2.3 17.0 1.70
 

8. 1.5 1.8 1.3 0.8 0.3 0.3 0.3 0.7 0.5 1.5 9.0 0.90
 

9. 1.5 1.5 1.0 0.7 1.5 2.0 
 2.3 1.8 1.7 0.5 14.5 1.45 

10. 2.0 1.8 1.3 1.0 1.0 0.8 1.2 
 1.9 2.0 3.0 16.0 1.60 

Total 14.6 18.4 18.3 18.2 17.4 20.7 16.1 16.3 11.0 10.5 162.4 17.05
 

Average 1.705 



- 65 -

Table 11 Culture for Rhizobium study 

I. 	 Phenol red broth base (PIRtB) with carbohydrate. 

Consti tuentn 

Beef extract 1.0 g 

Proteose pe ptoie No.3 10.0 g 

NaC1 5.0 g 

Phenol red 	 0.018 g 

Carlohydrate 	 5.0 g 

Distilled water 1000.0 ml 

pHl7.4 

Carbohydrate : ,lucovn, sucrose, lactose or manitol. 

If. 	Mannitol Mediur. 

'l t. ext ract. 	 30.0 g
 

tHgSO4 71120 0.2 g
 
UMMilo. 0.5 9 

Marnilol] 	 10.0 g 

Distilled uater, 1000.0 ml 

pHl 6.8
 

Ill. Simmon'v citrate agar
 

Corintituets 

MgS04. 5 ;!?0 	 0.2 g 

NU4 112
P04 1.0 g
 

K2 1IP04 1.0 g
 

Sodium citrate (dehydrate) 2.0 g
 

NaCL 
 5.0 g 

Agar 15.0 g
 

lBromthymol blue 0.08 g
 

Distilled water 
 1000.0 ml 

pH 6.9 



- 66 

Fig 1. A twin sweet-sour tamarind
 

tree grown from different
 

seeds In the same hill.
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11g 2 A twin sweet-sour tamarind tree with
 

owner (enlarged)
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Fig. 3 	Enlargement of the tamarind trunk
 

Indicates the bark pattern, left
 

one is sheet type and right
 

one is sour type.
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Fig 4.A rare and valuable sour tamarind
 

accession gives an amber pulp.
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Fig. 5 A huge sour tamarind tree of
 

sixty-six year old produces
 

the highest pod yield.
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Fig. 6 A dwarf tamarind tree
 

(mango tree In background)
 

of thirty year old with
 

four metre height.
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Fig. 7 The operation on Tamarind
 

Accession Data collection
 

and propagation by Marching.
 


