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1. Buc:kgr'ound / JlIlroducUon 

t.o alld 

CIl('1I1 i ell J III''' rc'!J1l i I'PO t.o be 

Cl'i I ('I' i a fOl' ('\'it! II;.! J Oil, 

ill I I if' r I 1,1 d 

('I'i 11:1'1 a. Til" is st.ill cont i IlIJ('d 

is II !', " r II I f II I' d" I I ,; i I~' ~: I' () h' i I I ~ , in 

I /I filii I' j lid I (I fJ t ~, i" i /I l'I'nJ~ ,'f'S!" TIIf' npJ>I'opl'illt.e ill 

2. Ob.if!c\.ive~; 

:1) To 1'1'0\'1' I lip p~; i s tenet' 0 I' 1111 i zobi urn j n tamarind root. 

,1 ) ,:llIIo]ogr of llilllClrind produclion. 

3. HIlt.(~rjI11B /lnd Hel.hods. 

3.1 of GermpJIlBm 

3. J. J Biomass st.udy 

To sluoy t.he ~rowth of plant both in 

conlainers I1lld field. 

sludy 011 gl'old,h of pllln\.s .in contlliners consist of (i 

,'eplical,ioll:; "'jIll !JO ll'pat.men\.s and Pilch lrent.ml'nl composes of 4 

plllnt.s lIlilS I,opulllt.ion Gx!JOx4 = 2160 plants. The 
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mo II t h I~' i II t e I'V H] Oil g I'o"'th I'ute, 

d i ;.rnr' I {' I' of :;11111 Id, 10 C{'liI,illl['t('I'S l,bo\'I' ~:oil 1('\,(,], height of 

of 

!OCI"lllr'I' , ff'('!,h illid dl'Y "'I'i~~ht. ()j' tllP \;llUlf.' pI II Iii. h'i 11 be done Ilt 

t hi' 1 ' I H I I • f t. h' ' , ' ~; 1'" f' j III (' I d . 

,\ 1 1 (ltllli"'illd !,;t, .. dl in~: speciml:us 1'01' biomass accessioll 

pal'ts o\'er the 

['l.'lIlIt.r'y, By a !. ! ; 11 IIq >t i () II t !Iilt. (,lIell specillien ndgllt. be di ffel'ent. 

('hlll'/lI'(I'I'j!;1 i,'!: 1l11(, t.u "I,\'il'('IIIIII'IIII,1 COllditioli IIlld g(,1I0t.YIJ(·. 

H il/ld 0111 j ::£'o 1I10ck 

I), ' :; i I~ II ('()I,:':I!.! ", .,f r. 1"i,I,. :11 j'''I!" ~I\! t.1't'ilt./JI(·lIt~;, (,:lch t.I'c'al.lllt'ut 

Th(' oj;IIIl ('{II 1"(,(1011 ()f 1111' fll'ld 1':qll'I'illl('1I1 has !Jel'11 done as 

The data 

.,,; i I I t 1,(' "1' ilillll'y ('I' i (PI'ill 1'01' j,j OIllIlSS Iicc('ssions 

I (,('Jill i II Ill' , ;III.:J,' of 1"'iIIWII('!'; illid NjlJ\ cOlIIl'osit.ion in lenf \dll be 

('" II f i 1'/11(' oJ J yin \' f' :.; t. i g i, I ('.] • 

Ff'lJ i t. H t.udy 

:1.1 • ~. 1 To observe the accessioll mother plant 

il t. \ h (' (J /' i g i /III I :; it£' . 

Tn !,;tlldy t.hr.o pPI'formuller' of Ilcces::;io/l mot.her plant in 

pod ~'i('ld foJ' Ih .. I'I'('J imill[l/'~' p\,iillJllt.ioll or accession related to 

t.hl' 1/1'111 \'1I11lf' or 1'11]1', siz(' lind ~haJlc OJ cllnopy, nse of plllnt 

pt.c. by IISiIH~ IllPCi/l IJtoscripLo/':-; fOl' Tropical Fruits. 

;, , 

\ 

http:expeim'il(.nt
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:1. ]. 2 • 2 Tot {: !i l l h (' It (' C (' 5 S ion /-: /"ll f t. t> d pI unl sill 

t.he fi eld 

!aItVl' ~I'Uh'll 

() r Ii /'I'l'l i ('Il I i OIl!; h'i l!a ,I 1,1 illl t ~ fo I' PilC h t.I"'1l t.1II<'1I t, ·12 Hnd 

ril" 

hilS 

1II1I1Iy~:l' til!' ('h.'mica] composilion of 

1\ I III I ~'~ i '; 0 I' ~; Ii e] ], P II ] I' 1111 d 

lIIet.hod of 

seed 

AOAC 

of 

for 

:1.2 Iloolslock st.udy 

:1.2.1 'I'll!! ~;Clll'ctl 101' ,JWIlI'1 rootstock 

T(, t ('!,I t I'", r. 1.1"~: if j "d ~,f'(·d I j IIg J'ooLslucl\!; I.Hlsed 

on sloma lll] J!, J'Olll' i Ill~ (1'I'{Jl( J'('S!-, I'pporl No.3 I'II/-:e. 1:1) in 

1(, the cllno,,~' ~:iz('. 

rclalion 

Tu !;o'i,l'Ch t.lir- 11111 f'lld(,rj d"','I'1' I'h(,lIot.~'l'ic p):l're~ sion 

!,ot."lll.inl d,,'al'f' roolstock 

ChemicIII tl'(,II\.rnenL for the productiun of dwarf 

1'00 I.!; \.0(' k 

To (">III n,J (";llIol'Y ~; i ZP 1'01' lhe pJ'oduclion of dl,'lIrf 

t.1I11l1l1' i lid 1'001 !: I II(" L certliln subslallces 

IlHlIIPly S,\llll, ('('C, I:!f, i,lHI I';,c]obll\;,zol. 'I'll(' ~;(,(,ds llJ'C' l r'cllted by 

pro I oll~{'cl II'P I hod ins' , I IJ I i 011 f 0 J' (i hours at various 

COIl(,'> II \ I'a t, i OilS \'iz. I (}()O, 2000, :lOOO, 'lOOO, and fiOOO ppm. The 
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diffel'ellt rilLe:,; of nbo\'c 

((>II""/It 1'1,1 if)1I IIlid 1'("I':in'rj ,I 1'("1'1 ir';\li('!I!';, 

1l\/I11 b,~ I' 0 I' 

<; I (! III iI I II /' I (' , I,:i II I ... Jli\,,'~,t igill(,d III s('(·dl illg slag(', 

I' /'ll~; i 1/1 i I 

I'll i zul, I \1/11 

HhizoiJilJlII !;I.udy 

:l,:i,1 

bac I /' /' i H h~' III ' I ,; I!' i~, () f I , i (l C Ill' 11\ J r: /l J c It a r/i r: t (' I' i ~- 1 i C s • 

Fill,\' 
II I "" 

I~' (,Iat.(,d "a f' I (, I' i 1\ ('\11 LUl'l'S sillliJIII' to 

(' \J I I \ I "a I 

I·, 

,'IIiII':IC'If.'ri:,,1 ics 1,llic!t 

111 j I i zitI in/] 0(' 

t.('st.('d 

('ill'lll!' 

fOl' 

Ulld 

di ('1"'1'/'111 ia!.,' f"C'1I1 ('If)~;(' 1','tJ ,\ i 11\ i I ,\' I'llc t ('I' ill, 

(' lf", ,Ik t,OIlI'S, 

",1',0,,' til h,,:·: 'I I, I.,. :'; U", Itl iIi ;',a' ion 0(' Cit I'bohyd /'Ille' , 

illo(,ltlill ('rI h,'c,t.h llil S(" 

( ['I,HI',) "j 1 I, r. -III' I: IIIII!; "r "(>III II i IIc,d i II SPI'lll'a lc' 

,\C' i d lind I' I' (It t II f' I I \ ,II 

(' 1'0 I' 1 H !tours, 

'1(1 cOllilil'l11 Ihi' IIhizol>iulII ~;!/'idIlH by ill0ClIl1llillg 

Oil t I, I illllill' i lid ,>"(,,tI i Ill(, 

'I'll il'l I'f'lI :.' I I'll ills of IIH' l.I'sl. I!hizobillm "ere 

c .. IIIIII,d 011 111111111,',1 I/I"diltrll ('\I']'I'll<ti:: II) 1'01' :H; hOllrs, Theil, l.hey 

h'('I'I' cellI I'j fllli.,r! t () Sf'pill'al (, c('ll Illlrt SIII't'I'IIi11.all1. at :iOOO I'pm, for 

]0 milllll .. ,!, .. TIl!' ~'III)i'I'IIIII;,/" I .. ,S d'SC'III'r! alld the ('('II oblaillN) fit 
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bo I I. u'li of h'i I.lJ 

1'117, Tilt' fillil] c(,1 appl'ol'illle 

Cr,>llCl'lllrall('11 h'ilh Itll' ~,:all'" 1,111'1'1'1', 

'["'111:11' J 1,,1 \".'J'(. ~;()"'II in I hl' (i i IIC h C ]ll~' pol 

('('I.I:IIIII'd ': I "I' ii" ~,,'. I J , 'Ill<' ~,I"I'il(' l'ill,'" ("', "lOU I lIilrogl'lI) I,'as 

! II (J,"' 

i 11«('1111t t i <>11, 

Jlhizoliilllll ill(l(,,,I:11 i(>!1 

TI'('III,I' I' i \" 1:,1 I I 

1'('lIn'l! III 1 I, 111111111' i I,ll :,(,t 

(-: I 1': I i II " I' !I, i (' 1'1'" I' l( I I II I " fII , ! f! I' f' ()' 1 t I~'\ 1 h','1 L 

1,,,/'1'1'1' Olll~', Thf' il('i.::ilt (;1' Il!f' l.allllll'll1d sl'('dlin~s 

fOl' 

1.1,0 

llh i i:Ohjlllll 

()liP 

p!J(l!'T,l!ll t /' 

IIIf'HSII/'cd 

.' I (' I' Y fil'l"!' II d /I :-' i 11 I " f'\' ; I I ;1 r I/' I' ill' 1:111 II I i ,'>II t f) obs(' "VI.' l!l'Old,h, 

:1," eu I l.ul'lIl I' I'ae I. ice and Demons I. r'al. ion, 

:1, ,1,1 To I Ill' "r f,'c t of planl. regul at on: on 

hid .. IIlIU'; I.h/' Cl'ulrh ;'III~]r'~; cd' 1.II111111'illd, 

Tn ('('lit 1'01 111(' illll(I.,s III hl'l'IICllillg by 

, III' til i ,'/I I 

\' i ;~ . 2:'1 :,(), 

ne'l'lIld I I y 

hill I It' 1/ ~' t' I'll ] 

HI 1':II'iOIIS r: one (!Ill. 1'1\ l j OilS 

Ion PI'III, 111'11('('1 I.' i dc' in 

!,;II,:tigl!1. ] und", I' ;1I1r! 

Cn I' IIti / iZ1I1 ion { I'e r . 

g i I'\.h 

Tl'llK 

Inll>l'('II'!i.('III, C"n\.,·/', ~:s:,:IfJI Lilmpalll~1 Thili.Jand, ill PI'oj,"'r:\. l'I'Op05I1J. \ 

http:Rhiz:.ol
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3.4.2 To !:ituu~' the L-ffp-::t of spncillg on grOl~th. 

To stud~' th(' (>ffect of t.he different spacing 

in ordcr to find 0111 thr- lJil~;jC dnta Oil branching of plant f0r 

:1 1'f'I)ll(lttioll~; allJ :l t.I'('at.mclIls at spncing of 2x], 2x1.5 and 2x2 

:1 • ,1 • :J To lhe YOllng Jen/' production for human 

(OIlSlIlr.l't jon. 

By 1'01 i a I' al'l'l i Cll. t jon I,' 1 th the substancl..'S name 1 :" 

ThiollrCH, UrclI, l'OIIl~",siulII 1I11.rlll.e, F.t.hel'hon lind 2,'1-D Ilt. t.he rllte 

of d i fj'(, ('<'1,1 C"lIC!'l" :"11 j ()ll~'; ('J.;. f,O, J 00, 1 SO, 200 hr.d no ppm. 

Th:· 1'1111' (,01'.>111' h',.11 gradually fl0m the 

niltl.r',tl 011(' t (1 hlllCI. From 

lhis t, f f",,:, I h,' JIll 1 I' 'ilia] it Y 1 S i n/'crl or and prj cc j s reduced. 

(·Xpf·l'jnll'ld. \-;il] hi' i.I'lCd 10 oV(>l'CQme this problem by 

] . P"h'rI,' 1','<1 ~~ I I ~. :1, 10, 

2. SLI'aH! J :' , ~~ () ilnd 30 

Sod i IliTi lIIel lib] ~·.1l1I'h i \c 

gO alld 100 I' .)111 • 

Slin dry :1 dEt~· ~ . 

5. Ilot a ii' incllhat. ion ·10 

for 2 .. 1 hUlil'S. 

G. Cold sLorllg(' 5 and 

Itj, 20, 25 Ilnd 

lIIillllt('S. 

10, 20, 30, 40, 

. 
'15 50 55 

a r;, 

:lO "l ,. 

50, 60, 

60 65 

70, 80, 

and 70 C 

, 
,. l\ \ , \ 
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4. ResultR/ Disrussion/ Tnblcs 

4.1 Tcstln~ of Gcrllljlldfill 

4.1.1 "iom~5s ntudy 

'1'11111 e Hllnkcd Orcll'r of l\iOllllHs aer.p.HRions in the field 

(lllillclllI'n Milltiple Range TeRt, oc = 0.01 ) 

llllU hcel Accession Score Tot.al 

order 110. I/('ight (em) Width (em) L'mgth(cm) Score 

J. 2 4 

., 81 'I 8 t... " 
'I 30 :1 2 6 11 d. 

1. 20 8 ·1 4 16 

f) • 10 2 7 11 20 

G. 11 5 8 I:! 26 

6. 78 7 14 5 26 

8. :11 6 9 12 27 

9. i6 1(1 15 3 28 

10. 16 9 5 15 2[1 

11. 35 14 10 8 32 

~ '~ . 15 17 11 17 35 

1:1. 29 11 6 27 44 

1ft. 9 13 13 26 :>.:: 

14. 27 19 2·1 9 52 

lIj. 18 18 18 17 53 
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-----------------------------_._----------------------------------
Rnnked Accession Score Tolal 

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

order no. Heighl (em) lI'jdth (em) Lcnglh(em) Score 

-----------------~.-----------------------------------------------

Ii. 17 ~l 12 22 55 

}' I. 32 16 16 23 55 

19. 25 29 17 14 GO 

20. 8i 23 23 16 62 

21. 83 26 28 10 64 

22. 12 30 24 66 

2:1. 41 15 19 33 67 

24. 6i 32 22 19 73 

~5. 37 28 33 18 79 

26. 38 20 25 35 80 

27. 1-1 :Iii 20 31 87 

27. 89 22 44 21 87 

29. 8 33 2G 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 lOG 

:\·1. H-I 45 39 25 109 

:.15. 24 30 36 48 114 

:16. 42 2,1 37 59 120 

37. 19 ·17 29 56 122 

37. 43 50 42 30 122 

3!J. 22 48 :11 44 123 
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---------------------_ .. _-----------------------------------------
Ranked AecC'ssion 5eol'(' Tolal 

-----------------------------------
ordf"r 110. Heigilt (em) IIi dth (em) Length(cm) Scarp 

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

·10. 12 ~ 1 ;)0 ·IG 127 

10. i5 3~ :12 :lG 127 

I"~ . .;... 45 ·IV ·15 37 131 

D. 3-1 ·1·) .Jl -Ii In 

,)3. 71 G(j :lH 2 I:! 132 

·15. eG ·IG -19 39 134 

46. 26 52 35 52 139 

n. 3 :11 -13 GG 1·10 

·IB. 21 43 ~O :"J 14 Ii "" 
48. i·) 55 53 38 14G 

50. 39 5·1 ·w !i~ 156 

[j]. 70 G·) 5i -11 lti::: 

r 'J ;)~. 5 51 :>1 G2 1 Gil 

53. 13 ·)0 55 iO 1G5 

5:L 33 5G 59 50 1 (i5' 

55. .) 34 G5 Gi 1GG 

56. 85 63 46 51:! 1G7 

57. 28 G~J 54 E, IGI:! 

57. 62 G5 i I 32 Hi!:! 

57. 72 GO 47 61 168 

60. 56 61 60 49 170 

GI. 60 4i 68 57 1i2 

62. 57 62 63 51 176 
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-----------------------------------------------------------------
flanked tll'cess i on Score Total 

-----------------------------------
order no. Height (cm) "'idlh (em) LClIgth(cm) Score 

-----------------------------------------------------------------
li:l. .n 78 110 20 178 

IH. 2:1 59 62 60 181 

C5. 7 53 58 77 181l 

GG. 2 I') '" G7 81 190 

(i 7. 6 fi8 C1 71 200 

Gil. 61 82 fiG G·I 202 

cn. 69 G7 70 G8 205 

70. '19 58 73 75 2QG 

il. H2 57 83 69 209 

71. H8 72 72 65 20~ 

7 :1. G' .J 77 III ' t oJ oJ ZlO 

74. 5·1 73 G6 72 2 J 1 

'i5. !JO 75 76 G3 214 

7G. H 70 74 7G 220 

76. ·Hl 71 75 71 220 

78. 53 7G C9 82 227 

iB. 59 83 G4 80 227 

RO. 52 74 77 79 230 

HI. [IH HI Il~ 73 23C 

H2. 411 00 79 78 237 

H3. 51 ll'l 81 81 249 

H·1. GH 79 84 89 252 

H5. 55 86 85 8G 257 

(' 
( " .\ .' 



flanked 

order 

85. 

87. 

Hi. 

8~. 

90. 

Accession 

110. 

63 

50 

£iii 

6·1 

73 
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Seore Total 

Height (em) \\'idth (em) LC'ngth(er.J) Seol'p 

H5 

87 

90 

89 

88 

89 

88 

H7 

BG 

tHJ 

8:1 

H7 

85 

HH 

90 

257 

262 

Z£i2 

2G:1 

268 

l~\ 



Tllble 2 

flallked 

oreler 

1. 

.., 
'-. 

3. 

3. 

5. 

6. 

i. 

7. 

10. 

11. 

12. 

13. 

13. 

15. 

)(i. 

17. 

18. 

19. 

20. 

20. 

- 12 -

/tllllked order of IliollllHS accessiolls ill thc containcr 

1lII/l(:IlIl'1i Mil It. i)d c Hauge Test, oC = 0.01 ) 

AeCt!HS i Oil 

110. 

49 

50 

74 

60 

51:1 

46 

79 

43 

51 

35 

40 

52 

57 

72 

37 

14 

33 

90 

18 

31 

Score Total 

lIeight. (Cit) Widlh (cm) I.clIglt.(cm) Score 

7 

5 

'J .. 
3 

1:1 

4 

9 

6 

l!l 

10 

13 

22 

16 

20 

17 

41 

36 

15 

45 

25 

3 

7 

9 

12 

10 

2fi 

1:1 

Ii 

11 

] 5 

36 

25 

22 

23 

29 

17 

16 

5 

13 

32 

-I 

8 

9 

6 

10 

2 

15 

3u 

]7 

24 

3 

7 

16 

12 

H 

5 

13 

54 

18 

19 

3 

14 

20 

21 

47 

49 

52 

54 

54 

55 

liO 

63 

65 

74 

76 

76 
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-----------------------------------------------------------------
HUllked Access i ('II Score ToUd 

-.----------------------------------
order no. 'kif:ht (em) II' i dt Ii (em) LE'lIglh(cm) Score 

----------------------------------------_ .. _----------------------

20. iiI 11 :17 21l 76 

23. 114 46 20 11 77 

24. 117 fll 2 2!J 78 

')r: t..,J. 44 18 39 2:1 80 

2r.. 70 211 21 35 114 

27. :12 :10 30 26 81i 

211. IlII :17 4 ·111 89 

29. lir. 4:1 14 :16 9:1 

:10 • 7:1 :12 35 29 !Ir. 

:11 • ;,9 49 28 20 97 

fI', 
,)1.., G:! :H 27 4:1 101 

:1:1. Illi 12 33 51l 10:1 

:14 • 77 lili I!I 22 107 

:14. 15 :1:1 5:1 21 107 

:Ir.. li2 29 4:1 41 113 

:17. 75 23 :111 ~f, ll1i 

:111. f, 27 41 49 117 

:\~) . :Ir. 21i (i\ :11 1] 8 

40. 26 42 51 27 120 

41. 711 I'" ,.) ]8 42 123 

42. 1i9 :I;, 45 45 125 

,1:1. 6 47 3] 50 128 

44. Ii II h6 47 32 ]35 
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---------------------------------------.--------------------------
HILnkcd Accession Score TollLl 

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

order no. lIeichl. (cm) lI'idth (COl) !.ellgth(cm) Score 

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

.\!i. 65 50 ,10 ·\6 1:l6 

16. 85 :IH 44 5G 1:lB 

n. 12 21 7~ 14 144 

~H. 8 1·\ 71 fi4 149 

4~. 24 14 7 ·1 :14 Hl2 

50. 76 61 55 :Hl 154 

51. 71 53 46 57 156 

5') _. 20 57 f? ,- 40 15H 

5:1. ;:',1 , 24 ~,!l 57 161 

5·1. B~I 3;1 49 7~ If.2 

55. 52 60 ~l )(;3 

56. 11 60 6·1 3~) 163 

57. 41 6~ 42 61 167 

5B. ,\ 40 73 5!l 172 

5!:l. 42 G!i 58 53 1 i(i 

60. 15 48 68 62 1i8 

GI. 25 54 65 Gf) 179 

62. 28 B2 G7 3~l 182 

6') - . ·\8 55 57 70 HI2 

6,1. 80 84 2,\ 75 183 

GS. 30 3!1 7i 68 HI4 

GG. 5G 67 5·\ G5 186 

G7. 53 78 59 :12 1!l9 
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-----------------------------------------------------------------
HlJnked Acces5ion SCOI'P Total 

-----------------------------------
ol'del' 110. lit· i fill I (em) hidtll (rnl) L.·n.;lld em) SCOI'P 

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

fiH. 21 ~)!J 70 G:l 192 

G!l. 3U HI 75 :17 19:1 

!i!J. H:l 79 14 HO 193 

71. 7 71 52 72 195 

72. 19 74 7fi 47 197 

7:1. UI 70 4U U2 200 

H. lfi 72 G:l G7 202 I 

7 f). G7 511 GG HI 20f) 

'/ Ii. ~!! li!l 7H 'i 1 ::!IB 

7fi. (i·1 (j~ 72 B" 2111 

'/11 , 10 Gil II" Ii!! 221 

7B. 5f) 75 60 1;1l 221 

BU. :19 '17 H2 H 2:13 

III. H2 119 f)r, H!l 2:14 

II:~ . 17 II f) fi!l H:l 2:17 

11:1. :1" 110 H:l 7fi 2:1!l 

II". 9 H:l HI 7H 2"2 

II f) • 22 7:1 UG IlG 245 

Ilfi. 'I. 117 HH 73 241l 

lI(i. :1 BG H5 77 241l 

IIG 23 7G H7 H5 248 

liD. 1:1 H8 89 H8 2G5 

90. 27 90 !l0 !l0 270 
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A}l S II IIII' 1 ('~; h'iJ] bf' p[:cl,('d ill trl1n~;pllr'el\t and 

opnCjuP cont-ai f\P/'S and ohse/'\'(·d 1.1If' chan~(' of' pulp-colour 

~10df'I, Sh i lIIiI:~1I u\' ·~·I 0 . 1'11(' desigll of 

<"'.1'(')' ill'" fI t J :-i <.' (, IiiI'I (' t I' I " lillndo/ll i zpd Bloch Design h'j til 3 

/'(. p I i (" (I I i () 11 S I , • II (' h t I' e i.t Ill(' n I c () n~: i s t S (J j' LlIP r; sam I' ) e s <lnd each 

Fl'nlll I.ald,' I III' clllssi fical ion of 

f\C(,('~·'~' i Oil IlilSf'rJ 011 Hllfll,I'cj Ul'rJ(~/'1 i I. \o,'a~; foulJd Lhat tiler!? 

i ~, t ht, 

(' ()'1 t (';l~; t 011 

f l'om the 

Thp 

plant 

;.; ill"" I II (, I JI' l't' d i I. Y nil rJ (' TI \' i I' 0 n III e rd. 1\ J 

II. is not.iced 

t j I" 1 t ,II" I: i ( 0 II, .. 1 ,.; Co II (' (' " ~; c; i "II Sill C () II t a i /I (: ). C, h' II i (. h 1\)' r' ill I ~ (. din (] 0 s (' d 

(' (> nil' (. 1. iii () n i II co !1111111 1'1 i I Y ~,\Ich ftS 

ill 

II i , 'III 11 c; S " r'" d \ j( . t ion. 

http:Hiown.ss
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4.1.2 Fruil Hludy 

".1.2.1 To ol)Berve lhe IICCl'HHioll lIother pl/tnl nt. lhl! 

origilllli Hit.C'. 

Tllbl(~:J Plld Yield of SOllr lype /tcc('~;5ion 

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

Acc:em; i on No. Sourc(, of Collection 

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

He - 2 - 1'1 " 
. 001 I.:U,O 

Hf; - ~ . 1:1 . o \ ~I !i:I. (lOll 

Hr. - 2 - \:1 OIH tiS.OOO 

HI: - 2 - j:l - O:!(J !i.DUO 

Illi - 2 - \" - fll :) ., 120.UUO 

HI: - 2 - J:l - (lOR :~O. oon 

Hti .. 2 - J:l - 002 O.fiIJO 

HI, - L - 1:1 - (){J!J 27.(lOU 

(~ tj - 2 - 1:1 - 1117 7:1. (JOO 

Hfi - " - \:J - (l01 <- i:1 I. (JO() 

H(; - .) -'- 1:1 - 00·1 51.51lO 

Hf) - " - \:1 - flO:) 1 . (JO(J 

Ilr. - 2 - \:1 - 01·1 3a.DUO 

Rfi - 2 - OR - O:lH ~lukdlllll\rll :i.fiOO 

iHi - " - OH - 02H t-
0.200 

Hf, - 2 - OR - OfU 1:1. 000 

HG - 2 ,. OH - I H:l 15.000 

HfI - ') 
i- - Of! - ()\G :JlG.OOO 

Rr) - 2 - OR - O!I :, 15.000 

H7 - , - OB '. U(n H.nOO 

Ri - , - OH - on 2.000 

Hi - " - OR - 0:::, t- 20.000 

Ili - ') 

'- - IJH - Oil O.HOO 

Hi - ~ - fJfj - 02:1 2.000 

fJ7 - 2 - OR - 00:) 8.500 

i 

\OL\ 



ACCI'HHiOIl No. 

H7 - :! - ) , - (2) 

Hi - " - ) 7 O~~ 

Hi - ., 
~ -- 17 0) ) 

Hi - ') - ) -, - O()~I 

H7 - ., - 1 i lilt; 

H7 - ~ - ) ;- - [I(lH 

117 - ~ - ) 7 - [)~Ij 

H7 " (I) ():l :. -
H7 09 [)17 

HI - :1 - ~() - [J()~ 

H7 - ) - 1:1 - [)O,! 

Hi - " - (JI - [1(1:, 

ill - -- Il~ - flO) 

Hi - "- (1::- "- II () :~ 

H7 - - flc. - or!:! 

Hi - "-
(,.) ,- - (0) 

HI - - (J~ - flO :) 
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Source of Co) I(~clion 

l'IJOll Hatcl1atlialli 

'illklron lIat.c1l1ls i 0111 

YnsothoJl 

Silmll! SakllolJ 

Sil t 1111 

h/llas i 11 

eli illlll,( HI! i 

Yi(dd (kg.) 

:lfj.DOO 

!i. ·lOU 

0.720 

H·1.4:'0 

22ti.OOO 

2.200 

GO.OOO 

lon.DOO 

h.fJOO 

flU. (JOO 

!Jr..OOO 

12U.OOO 

IOO.OOn 
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FI'OIll TaLlp mallll'l' pod yield of Hccpssion 

('ollr'cll'd from t. hr' I,IJI.J (> ('('III! I I'~' ill l,h0 ~'(,Ilr Hl87-1988. 

II r f,'HC' II ill' ( .. ~;~; I ('11 i!c; 'lll i I (, d i f fc 1'('111 dill' to lhe 

11 H,' ,'p f (, /' (> , yield 

,1. 1 • L. L 'j c it C r' (', S S i {J /I L~ "Il f t. pdp 11111 L ~; i n L II e 

f i (, J d. 

Til(' L:l'ilft.l'd ;1('('{:~;!,i()11 1.laJII~; al"('itd,V llit"(' In'ell gl'ol,n ill t.he 

f'~,I'l'I' i i!I!'IILtl :" 01 f(,,' 1'111'1 III'!' ()1,~,('I'\'id i 0/1. 

1. I . ~.:l To d:lalYH' the ,'LelllicitJ cOlllposit.ioll of plIlp 

:' J .(. :, (' (' t~ F !-', i { I t I 

\~r 



r~I(:'l:ical llnnlysjs of .",lure pod. 

-----------------------------------------------------------------------------------------------------------------------------------------------
:. Sll~l'\!, 1 Stuch '1 T'Ulnin 1 Tl\rlRric Ac.in ~ Prcdein 

Acci!, .ion So. 1'1111' Pulp ~h,.J I Puil' I'ulp Shrll 

--------------.--------------------------------------------------------------------------------------------------------------------------
2,-2 " _ ~ 1 r, :-;.F-:-C' ]f .• ~Ci~O N 

C 
I , .,., .' L _ 

I : Fe -'- ~ - ,. . :- . r : 1 [1 1 i . ~ .p-, 0 

I ," J. ('1 'it !!" f·~,~,0 

:' . c '·F ~\ 1';' . -; 11 0 

~7-:- i-01f ~.0·j~:O 1 [" ~:,~ n 

:. ~~F~j 1: .ie90 

6i- ... - '7-02:' ~.(1~3('1 ![>.::r3C' 

---------------.--------------------------------------------------------------------_._-------------------------------------------------_.-
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Fl'oln litbl(' " ShO\,)lIg lh(" chemicllI compl)~;ilion or )lillI', shell 

indicatf'd 

\';,riat ion iIi () f SI11;Hr, stlll'cil, tallllln, 

L,l'till'i .. acid :\lld plcJ\('i)I, 'J h i~; ,IIIIJ I ~'!-; iSh' j I J UP IIsed for 

~.\ll)J",)l'till~ tl.., ~;I'l('l ir,11 uf SI1J'('I')UI' ,j(",/'!,:~:illlj, 

A .. 
'j, {. J/oot.!:I,ock st.udy 

'\ ,~, J 

,1,:;,1,1 T ,(l t ('~: t t.hc' c I <l S !; j f jed seedling 

haser! 011 ~; t Oilla lal groupj ng 



:1; C3~C~~' 3~~ !:~~:e:e~ 2~ r"ootstock. 
in r~l2t~ ::':~. ~~:, :''':::.tpr' c:- ~to:::3.ta. 

( .• C ;:: -: :: ~, L:- ':: I': ~.:. ?:. ~: t:~ ) 

Ct. -:1 

I rrJ ' .-
1.1 I ~; 

1 l I i "'j' 
I (I.':q Crl::" (i.~3 I,' 11 

_JI'~: "j "', "'j 1_' E- • ~, t: -; I' ] i ' ] 
, I'~ 1-" -'." ,-. I j i I 

! 'i !' J I' ,I c". -:-:..: u, '7.~ n -; ,:: C'.! ::. ,'-:-..., i-l I ' 1 ,I I 1 
-- ': ! I 1 Ir! :"1. '7::-C, r~ . r: ~l- 1'1 ~~--, I 1 ; Iii i ' i 

I I, 1 1 1 i"'" I 1 '. I. , 
I, I 'J : ~ , JI n II' . i 11 l! ! ~ I ' ! i: iii i 

! i " ' ,I " ! i ~ I' ~ l i I J I: I! I j i j " , , 1 1 ' ! . 1 i" I :' I Ii, 1 I 1 I 
-,: I Ii! , 1 ,j ! 1 " ii,' il ~ f i 'I ,'j ! j I I 'I 
ill I' I 1 Ii;' 1 11' , I 1 I !: :: ~ i ' iii, i' ',' i

l 
( ! 1 ~ " , !. ~ , '1 !,~ I j , j 

-, [' I' I i ,I ' Ii! I:" I 'I ' I , ' ,I I I I J 
! ,,1 I 1 ! ii' ,1 I' ',I: : 1 ! ' i, jill' J I I ',l 
' 1 r" 1 I 1 I 1 I 1 1 " 1 I . .' 

--i ," ",I 1'-1 1-, I':! I-I I,: f': :: -I' 1,_1':'-:"1 
'I t i " ill: I' i ! I ! , :, 1 j I 'I"':"'" I I': I: I I ' , ~ ,! I 1: i ' 1 :: ' ! 1 r--J' j ,-1 

IJ ,~ r' 1 r. ,;'" ! I 1 1 ' 1 !, ; i 1 ~; ;; I 1 I, 1 J ' J I J' r-l ,I -, - ~ "I I ' I J "J f' I J Iii!., J ' I I 'I . J - I ii, 
--' / I 1 r-i 1 L' -, i ' 1 - I 1 : ': i JI , ' ~ I" , ~ '-', 1 j- 1 I I 1 1 1 
I 1, 1 I' I' ; , f '1 lI, i ~ 1 1 I I ,=, i!· 1 '. 1 i'. -; ,Ii -, 1 - 1 I { j r j 

~ >] '1 ' j' ,J n,' i f-~" r:ri r ri ,) r~ (~~{- i llj .j i j 1 I j 1j, i' j ,i I 1 ,j 
, J i 'J l: I. I I 1 I I I I I ( I j I: :!; 1 I ~ :. • 1! ! ! I 1 - . ., ." 1 , • , • I . I 1 " "",:.. I . l' ~ 

r) j. 1 ~':""_I_i~_!_I_:_~.J_: _: __ i ___ ' __ '_LJ __ J_! _I __ ! __ i_:_':'_~_I_~_1_1 
,.",4 . .,0 '.t'-Io.~C ',~'-~.C'e ,.C'l-~.~e !I.!I'-'E..r·: f.C".(.~C' l.~~-i.f'=- ~.n-7.~!' ·L!1-~.t': '.C'~-t.~tI •. ~,_? ee ' ... ·.5.!I~ '.!:-1c.oe 

,----
Diar.eter (Cr:I) 

I\) 
I\) 
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From F j g. I it IJH!O ~1J()h'll that. t.hl'l'P is no differpnce on 

!-: ro"'t h ('hlll'act{'r'~; ('~. CilllOPY lind st Pili d i 11111('1"1' oj' the rooj_~~tocl\s 

aL ~; t () II Ii t 1 iI • 1I0h'<'\'(> I'. t.he 

I . ~ . I .2 

1'0,,10(' j,;!--;. 

\ \ 
\ 



TaLlc :; 

Plaut ~o. Girth 

(em) i:. I'S) t ~-'!u ) (<:m~) 

87-2-17-021 Control ~18U.OO t.705 11U. H2 

7j 11~. 7G :w 

73 ::u i.833 

** Illtc'rll0de Lellgth froID all avera.::;", (.f lU sl)<,ots. 

http:tl.erisLi.cs


F I' 0 III T ald p 5 

t ht· 1<00 t~: I (J(" I,; 

f'ElrlOpy, illl('l'lIocjr-

'1uilt'diff,'nlwl'. 

(' hit I'lt (' I "1':, 

\,1.,' • 

" . ::.2 C/WlIJi"11 I 

r'(,>,. t s I (Ie I: 
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silo\,ing lhe morphological clwf'actel'lstics 

~f() • 

I "IH~ t Ii 

I'J alll a~; cOllt,l'oJ ~(J compare h'i l h 

t lin t alld 2, t.he I'('slll t. illdiclll~'d 

and 11'111' 111'('<1 oj' Dh'f1l'f N( • • ] 

s I lilly i I. 111111 l 01111 cLlI 

cl".l'llc Ll'J'S. 

1'0 I' t.he of (J\.w r f 



Table 6 Effect of Chemical :>lIh~tanc.~s on Growth of Spcrll in~* 

Plant 

Growth Concentration lIel~ht Width L'~n~th Canopy I.cn~ht of norle () i IUllcter 

Suhstanccs ( ppm) (em) (cm) (r.IO) (cm) (CIII) 

Control o :: I . 'li1\11:.' 0.6·1 AflC 

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

SADII 1000 ,1.00 .\11(, Z:1.00 A :::1.(W ; :176:\.1. fi7 ., 1 .2Q ·\1:1 O. !~ 1 AfI[nE 

2000 ''i.(10 ·\D ::o.:n .\[1 ,,<,) I f) _ ..... ".1 .\1\ :U6·lfi. ';7 \\1 J 1:) pnlF ". r, 1 ,\He 

:100Q f,.,. fi, .\['.rnE 19 .l~ 7 .\ fI 1 H.'~ 7 ·\W'!i :: :<~ (HO: • ~ 7 .\p,r'DE , 
1'.1 PFFG O.fiO AllCDE J 

1000 fifi. :1.1 :\DC'DE 20.00 ~n ;R.OIi \ 1'·( r,·· ::":::::R.fi' ·\f',Cfl~. 1 • :':1 \ l\C!iF O.C~ ,\pen I\) 
0-

;;000 ti5. r, 7 ,\IYflF :;0, :1:1 \1'. 7 . ~~. ~ ., I',rr':· ',: :'. I ~! R . (j i -\BIllE ! .::0 nrr 0.6~ .. \HC 

-----------------------_._-------------------------------------------------------------------------------------

CCC 1000 hZ.67 neDEF Jr..flO f«,DE ~ H. r. 7 .\ I:~ [lE I ~I I r; I .s';" ['.('I1E 1 . ::7 .\nt~ 0.5; BCDEF 

2000 t;·I.OO ·\BCnF I :l .• ~ 7 IlE : ~. r 
" Il 1 1 ::::fi.[l[l DE I .27 ·'P.C O.5G DEFG 

:lOOO ti 11. :l:l -\I1CllF I r.,f, 7 f~('nF ~ i . (·n \P 'Il,: 1"87R.00 Sellr. I .29 ..\p.e 0.55 EFG 

\'JOO 61 .33 ([lEF 12.1i i F ::1. :::j r;; 10.188. no E 1. 29 ABC 0.55 ErG 

5000 55. f,7 PH ! 5.3.1 !leUE ' .j • :; .. ~ !~C~\ l:i9:J1.00 rDE I .31 A 0.52 FG 

http:15931.00
http:10288.00


r !:tnt 

Growth Concent.ration lIej~ht Width Len~th Canopy Lenr,ht of node Diameter 

Suhstanc~s (ppm) (em) (em) (en) (em) (em) 

Mll lOOO 1/.00 ,\ 1 S J, I \!',' 'r);:: 1H.(;; :\r~C! : ~lil1.00 ,'IReD 1. 22 :~ p,{:n O.Gl ABeD 

:2000 Gi.6; ,\peD I I . ~HI I'D!': ' " • C 7 ,\nc r , l;;OfJi.fil C! ;:: if) IflU O.G2 c\[lCDE , " .. 
:1000 ,jfj. fi '( DEF 1· r-

1 ~) • " : LU:F I p, • D(I :,P,i.'[) 1 GO 12. :13 C1)!': 1. 1 ~ ~ rcnt: 0.G1 ,\DCDE 
I\l 

,IOnn :,R. :!:! ('I'EI' 1 i .()I) ::','1'1' I ~ 1 • ~)() .\IV':) 1 rl h ~ 1 . :'.l !'.f:f'E 1 • :l:l ·\B 0.S5 ,\B -.l 

:;000 ~,(;. rlO IIFF Ifi. :L), l't'!1;': l~:. ::' ·\Pl-I: 1 i 1 7,1. l;l PC'flE 1. J 5 C[)EFG 0.57 CDEF 

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

Pac 1000 :;:l.(;1 .,(;' r,. 1,.00 P,I'I)E ~ :1 . :~:. ,'I !'.( I' 17:<)f,.(Vl ["C[lF. 1. OR HG 0.66 ,'I 

2000 ! I. nn I,I! :::0. ti7 ;p, :':0. Ii I ,\r:'~ 1 i ,)1 h. f); [,(1'[ O.J3 0.:, i BCDEF 

1000 38. ii I GH I ~l. no ,\fW[)E 19. i; I ,\\:C[I 1,18(;2. on C[)E 0.9-\ !II 0.-18 G 

1000 :If,. n,') II I fi. :l,l f',1'rH' 1;;.(;;- ,\IV'I' ~ll 19.00 F 0.05 FGll 0.50 FG 

5000 ~)O. :iJ FG 17.D [ifllI' 18.0(1 .'\W r, 1:)80J.3:1 CDE 1.03 GHI 0.58 :\P.CDEF 

* Duncan's Multiple Range Test, DC = 0.01 

http:1-1862.00
http:18641.22
http:72r15007.67
http:27711.00
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From Tabl (' fj Lhe che'mical tn'aLmont for the produclion of 

I·oot~:tod·:s b~' lIsjng i\ ('t'I't.ajn inhibitors \'iz, SA J)l! , cec, 

Illld ",IC}OL'It.l'ilzol cr!,pctcd highly significant on gl'o,,'th 

ell iI I'll r: t (' I' S , Ilot.h el'C Illld Pacloollll'l.lzol ll'end to 

1 rl'.!tlCt' dhill'j'II('SS, lIo\o.'('\,(" I', t 11(' field ('XPCZ'illlcla1 should ue 
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4.3 Hhizohlum Htudy 

Tllldp 7 The I1vprl1ge heigl.t. of lllmllrilld !It,pllllng inoull1led wit.t. tesl Hhizobiuli. 

M i crooq:1l11 i Hill III~rellHing heiglh 

o day (c;;;) (ell) 

15.·1 I 2:1.0:1 7. Gt! 

2 1r..OO 2:1. 2{i 7.2G 

:I 1!i.H2 ~2.H9 7.07 

4 IC . .J.1 Z:LU2 6.58 

!J I G. 21 23.H2 7.58 

G l!i.:l:l 22.17 r..84 

7 I G. ll~! 2:1.2r. 'i. 17 

p ! 7. c: :::J.~() G.7f! 

9 IIi. 70 22.·1 fJ t'.75 

10 Jfi.:J2 2:1.22 G.90 

11 J:i. fiO 21.72 6.22 

12 Hi.12 2:L 4·1 7 .. 32 

1:1 ].1. H9 21.9:1 7.04 

COllI r'o) I C. 12 22.BI G.69 
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could 

Ilc,1 IIti]i:'.(' ('iLr'itt!' hill r'(Jllld II/'OUII('(' I\('id I{il11 uul E.;ilS in I'hcllo] 

hils" IIIl'dilllTl ('ollliljnjll~~ ~.III(,OSI'1 SIICI'CJEI", ] ftc-leJ!a: CI' 

III i, I III jIll I . 'I III' ;I' HI! 1 ;'01., i IWI 

;11 t (,!' f 1 i Ill', In "'IT,(',""; '!:tlllli,j (,!, :'~":II.'I;I.ll ic 1\;'('l"l'i(JJo~~' (1\J'iq! 

i'I,d it-:olalpJ 

/' I'" III 1 I,,' 

,.'(·J'f· J t. \, iI ,; 1 0 () j (I Ii L 0 C" II S j U (. I' ~ II 11 t 

I I, i' ~' I{ i I II 1 al1li\ I' i Ill! I'clot.~;. T hu,,> I 

i IIUCU] i, It'd i Ido IIlJflarind 

~, 1 t r' It, ,',. I I I 'Ie I, i IlL.: 01' Iii'\' I ne: "mall IJlllount 

" f II i I/" L "II 

11 \::, ~'. 1 I, (' lillJJilrillu 

~ "".1 I i IlL'> () f I Li, tIl J 1'1 ""II I,'s I 1I11 i ::c,lt i UIII 

F I' () III 

cOIILr'ol poLs. 

I j(' '. I c· ": 1".' I' i III (, II t II I I I i 1101'11 j i! 1 i np, c;j' Les t. 

II1, I zcd I j um taW:lI j lid I~ J'(,\o,'n i 11 

II]S(J try 1.01')('\'(' 0111' 1f'~;1 Hhj,;pl,iulJI hy jllnC\lli\LiJ1l~ 011 various 

Id lid s or !-,' '(' .1 I i III,~ h'1\ S II(' d "tr'r j 1(, slIlId Lo 
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-1.4 1:1111."1'111 "rlletic!' nile! 1l'!mlllIHLl'ld,joli 

Table /I 

C;rowtll <;lIh~;1 IIIW(' ('''IIC''III. ra1. i Oil 

(,<-",1 /'0 I o 

TI BA 25 

50 

75 

JOO 

IIA 25 

~O 

i:, 
lOO 

('\ (:.: I 

!'",m T:d>l (, R 

An~le 

( j 

70,90!! 

72. H[, 1 

iI, ilO:l 

iH,lH 

7f>. OliO 

ir., 1(1,1 

,-I. H:,li 

NS 

11(,,,, f' /'. t II" 
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4.4.~ To Study UI£' effN:t of SJlllcing on growUl 

Table 9 The Ilvcrugc number nf hranr.hcH, J.(irth IlIlIi 

hci~ht. or plllnt. 10 mollt.h~ Ilft.cr plnnt.inJ'. 

~(). () I' Ilr-nneh IIp.i~ht. of Pll1nL~ r.i rt.h 

(m) ( r.m) ( r.m) 

~~ . u x 1.0 (i.no b :n .980 I. HG b 

?.O x I.!i 10.:WO Q 41.970 2.15 .. 
:'..0 x :'..0 !1.700 /I :m.no 1 . n:{ h 

T.·~;t N.~ 

CV (')(,' }I.H7 li.07 ·1.39 

plllnt.illl<', it I!-; fOllllcl thll!' 11,,' II\IIIIh.", of tWilllehes lind girt,h of 

hilt. I.Il('rl' i~: 110 rlifff'J'I"II'C' oro hf·i~I". of plllnl.s. 

.\ 

\, \ 
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5. Concl\lsion / Ilpmurk 

I. d i I'f('/'('IICe on ~/'oh'th (' h 11 "'I C l [, I S of 

!.'ilch biolllll~;~; it(",'{'~;Si(JlI L;I'Oh'!1 ill L1I1' fj('ld Ilnd contalllers, 

L. ~;(, i I al,d (' I i 11Ii! t i (' ("d,d j I i GIl ill 1'IIIPncc' 10 I ltl' pod yield 

the 

,J. 

('OIl I )'oJ 

G. :';(J lind UII 

I. Til',' ~'I'I'(, jill; 01' ~,(I ~; I. ;-, IJI'·!.r'n; I'IOdIlC,'d more llllmb(,I' of 

Ii . J • J 

:- t Iidy till' ~r'(Jh'th of plHnt botlt ill flpld 

(}. ) .2 Fr'\I i t. 

T.-, ",1':-(,1",'(' Ih(' accession mo1hel' pJantE [It the 

T(J Ic'st tht' IIC('p"sion grnfled pI/tilLs in Lhe 

fipld. 

http:bjioml.as
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To unal yf'e tile cla'lId c:d cornposi ti on of leaf 

allLl pr d 0 r IlC('I'~;S j (JIlS, 

G.2 HOOt.Ht.ock Htudy 

().1 ,J 

UIII ('/1deLl 

" ~, " , 'C' S S j 0 II P J II n t. • 

Chemical t 1'(' i. I III ('/1 I fur til .. p/'oducl.jon of' dl,'arf 

u.3 HhizoiJilJrn st.lldy. 

Teo l hc' illoculation Rnd isolation of 

I<hizullltlll. f/{J1J1 IlIlIlill'ind. 

To I d"I.1 j 1',\' II", IIt.i.' . .,I,j tllIl 1'1'1>/11 LillIlCll'ilJd 1IIJlJ(~r 

1, I .. (' I l'U II 

f) • ,I ell I til nil p : ' a (' I j,' I • i I , I d II I. rn [J 11 ~; I r a I i () Ii 

To E \.lId~' til.' {' f r,,( 

T n ~; I 1I d ~' t III I ' , , ( , d II r: 1. i « If J (I r r 0 lI/1 t.: I c' il r . 

t Iii' 'llit/«~:f' "r pul p co I Ull" j II S Loroge. 

,1.\ 
\ 
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'\sbo('iatioll of OfficC' Analytical Clwmi sts. 19 i 5. 

Officilll Hcthods uf A/lil)ysis, 12 th Edition 

A .U. A.C. , /lCJX f"lli, Iklljllnd/I F/':J/ll\lill St.nLioll, 

D.C. 2001,1 

FClIllgc h'tll, S; T. Y i "'Silh'lI t.; s. Chilldcl)I'IISPI't. and 

1'. I,; i ! ) I () h' S.., J I Ii ' 19H7. I.' 0 J J e clio n a /l d U l i ] i Z f! Li 0 n 

of Tlln'ill'iJld (jpl'llIplasm. I'/'ogress rpport No.3. 

(~IIl~'-()c\,dl(>/'1 )!JH7) 

S; T. \' j JII~,nh'lI t ; s. Chindaprf1serl nlld 

P. I\i.tpoh'song. 1 ~J Hfi • Co) Ipc-lioll Clnd l'LJ.liznLion 

p/'Ol'osaJ. 1 !18G. 

lIamdi, '1'.:\. 19H2. Iq','] i ell \ i 0/, 0 f !.; 1 \. I'uqen- fix i ng Syst.em 

in So j I Food lind Agl'icuJtul'C' 

O/'f;lIlliZiltio/1 of thr l.i/ 1 itr'·d )\Iltions. Rome. 

Interna\ in/oct! )11)<1/'(1 feu' Pla/l\' Gf'rlPtic Hc-soll/Tel;. 1979. 

T ]'Cl)' i Cil I Frlli t j)C'~:c l' i plo/'s. SOllLhcllSL Asin 

lIegiolllll ('omm it. \ (,('. 

N. fl. ;. rid .J • G. II () J \. Bcrgey's Manual 

of Sysl.t'n!IILje n;\('\('/'iolo~y, VOJ. 1. Ba.lLimorc: 

Wi II il1lnE and h'i lId IlS. 

\ 
\ ' 
" 
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Annex / Picture 
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Tuhle Ikt.1l i led dlll.lI (d' 1\ i ODlll!l!'; l1c(:eHuionH 

ill UII~ fif'ld Ioilh !; til I. i l; t : ;:111 /lI1II1 y!; i s 

( 111111<:11/1' !; Mill t.i "I (. Illlllg!! Test, c' = 0.111 ) 

--------------.------.--------------... --------------.----_._----------------_._-------------

111I1Il-.(·d ACC;PB!; iOfl ll,,;r,ht. ft.CCf'~~S i Of) Io·idt.h ACl'essi011 l.ength 

ord"r flO. (em) 110. (Cit ) BO. (em) 

-._-- .. _---------- ._-----_._----.----------_.----------------.------------------------------

I. 77 71;.01 :I 77 C\l. !i:) .\ H1 t;1. [,(J ,\ 

" Iii 71. 17 ,\1\ :W (ifUrl :; Ii 7'i ti.J. I 7 An 
:1. :W j I • Oil ,\ 1\ HI liH.Il:i ,\Ii 7(j ~8 .83 A 1\(' 

I. HI 'i I . ()() AI\(' 20 CH.OO .\1\ 20 58.00 ABC' 

:J. II I;B. [,0 :\I\U) Hi tiH.OO tHl 7t! 57.50 AIWII 

L. .11 fill. :~:i ,\ 1;('1 I ~!-l f,7.1l:! AIif' :jO :l'i. :,0 Alln) 

7. iH ('H.I'I' ,\H<.'[J 10 (i 7. J 7 'I \(' 1:' ~r., Ii AJ'.c/. 

H. ~O L'i .iU .\ J\!' II II Ii 7. Oi, '.IWI, 3:, 5.J.G7 AIIC'Il 

~! . Iii t; 7 • I; 7 "IHl) ')' fie. :i() .\1;, 'I!I': ,,- :;.1. 50 ABCll ", - I 

If' . 7(, Ii i . ~ll :\ I ',I I> : ~ fJ (. f',. I i .. \ 1:\ II!. 83 ;-d.O() ,\I\UI 

I!. ~ ~j ti i . 1'1:.) AI:'.·I) I:, li:l. I i ,\1:( !lEF 10 5:: .I1:l ,\Ilell 

J') r,f , . i-::I '\}'.(:flr J i /',:l.()() :\WlIEF :11 :,~. (i7 i\(lCIl 

J:l, ~\ Cli.fl.l ,\IWllt-: :1 fi:!. Ii t\f'.ClJJ-:I·(j II :i2.67 AfleD 

1·1. :l:i ,", (; . :J \0" ,',Jll'l !I': iH fi I • :)f! ,\IWllI.FG 2:) !i2.67 ABCl! 

I:, . ·11 t;fi.:n AIWIlE -I' 
1.1 ti I . :1(1 .·\J:fDEFI; \Ii 5::.17 ARCI) 

\Ii. :l~ (,fi.(JO ,\J',1·I,I·: 3:! fil.:l:l AIWllf·:H; Ili :12.17 AIlCI) 

Ii. I!i 'i;I.f',O AWI!I': .,' ,.:> Ii 1 • Ii .\BIUEI·(; IH 50.00 ABCI) 

!H. IH (0·1. :1:1 A IWI!I. Ii-: 5!1. r::i :\IWI)~.H; :IH ·1~. (J7 Anell 

1'1. ~7 [,,1. Ii "'{('lIF ,II :)~). 1l:1 ,\IIClil':FG Iii 4!1. 33 ABCD 

20. :IH Ii:l. J 7 MlClJE ].I :I!I. WI ,\!'.('I)[I-[; 47 ~ !l. 17 Alwn 

21. 17 (i:l. on AI.I!.'I:E ,10 ~)~l. H:I MlC'lJEFG H!) ·19. DO ARcn 
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-------------------- .. _---------------------------------------------------------------

Ii all k(,{j Acc('ssioll lid F:II t ,\('( (,,;~ i (.11 \"idlh Acc('!;sioll Length 

,II cll'!' Iill. (em) lie' . (em) tl(I. (em) 

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

Z" II!J G2.17 AlIClWF li7 5!J. :!:I ABCnEFl; 17 47. :1:1 ABCIl .... 
Z:1. 117 G~,OO ABClJEF 117 !)!J. 17 ABCIlEJIG :12 47. :I:! AflCD 

2,1. ·1 :~ (i I. 00 AlWIlEl' ~~ '"I fIll. :I:! ABCIJI:f'(; 47.17 ABell 

2f, • :l(i riO.:!:! Al'.CI'EF :111 flll,I7 Al\r:I)EFG B4 1'/. 17 ABCll 

~f:. B:( GO, 17 AlWIJ/o:F II 57. 17 i\HCDEFG !I 47.00 ABCI) 

27. 40 !, !I. 11:1 AW'ilt:l· 7!1 57.00 ABCIlEFU 2!1 47.00 ABCll 

:UI, :17 f,!I,li7 A}I('I1l:F WI fl(i • I!:! !IIICllEI'C; 71 4£i.17 ABCIl 

:':!I, 2:) !i!I.:U AIWlln J ~I fIG. 11:1 ABCIJ].:FU II 45.67 ABCIl 

: ~ I) • % 1 !)~,. :c) ,\1',1 'III'Y [,(i. 1,7 ABCllEF(; 4 :! 45.67 ABCD 

:1: , " :dL In MI/'1l1 ,.. ?t' !i (i. 1'/ AllCIlEJIG 11 1[).L7 Aflen 

:It.. (j '{ :,II.li'/ ABCDEF :If; :,G.OO ABCIWJI(; (i2 45.:13 ABCD 

:I:L II flf!. :1:: Ali/'IJI-:F :17 f,:,.II:1 /IIIClJEJIG 41 45.33 ABCD 

:11. 4 :'H. 1'/ A BCIH:/" U() f)!i. G; A IlCIlEF<i 110 45.17 Allell 

:I~ . 7!J rIll. liO A II (: D J:Io :-:(. [I: •• r.o ABCIlEFG ~!B 44.3:1 ABCD 

:lfi. J.1 [,'1. ILl l\iWI)EI' Z4 54.G7 ABCllEFG '/5 44.33 ABell 

:17 • 1 ~J [, 'I. r. '/ Al\( :l>Ll' 12 [,4 • fi7 \BCIH:FG 45 4·1.17 Allell 

:IB • HO :, 'I. [.!) AIICDEF 71 5:1. 11:1 ABCIlEFG 74 44.17 ABef) 

:I!J. 7f) f,7 . 00 AlICIlE F H1 5:; .Il:! AIlCIl]o:Ft; IlG 43.113 ABell 

10. 1:1 ('r. 1 .... d.: .. I ABCL'EF ) 2 f,:l. :l:! A BCD/':F'; 79 4:1.83 AileD 

11. 12 [,G. 17 AI;CIIt:F :14 5:UlO Af!CIlEFG 70 4:1. 67 ABCD 

·1?. .. :, r; . O() AIICIJEF 1 :! 5 I. (j7 AlleDEF(; 40 42.11:1 ABcn 
L 

1 :1. 21 [,ri.OO At:(;Dt:I, :~ f,] • (i7 ABClJEFC; :lfj 42.113 AIlCD 

H. :11 !,(i.Ofl Al!CIlEF II!) 51.50 ABCllEFG 22 42.50 ABCIl 

1 [, . 111 :1 Ii • 00 A IlC II 1-: F 4 [I :,] • f,O AIlCDEF(i 211 42.50 AIlCD 
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----------------------- .. _-------------- .. _--------------------------------------------
i! 1111 b!d ACCI'!iliiOIl lIeighl ACCf"!l1ii011 will It. Accclision Lenglh 

ordl'" 110. (Cfl) 110. (em) 110. (CII) 

-------------------------------------_._----------------------------------------------
·IC. IHi :,:J. HO :\1\( [lJ:i- H:, [j I . [,() AHellEH; I L ·12.33 AlJeD 

-17. flO :,:, . :,() AI'.'·IIU 7'!. :, 1.00 t\I\C IJI: H; :H ·12. :1:1 ABCIl 

·IB. 2:! :i f, • I 7 ,\IWIlIY :1 ~I [,n. 17 Allt'DFHi "·1 42. 17 MICf) 

·1'1. 45 :':,.17 t\l~('lln H/; ·It;. Ii i ,\llI'llEHi :, fl ·12.00 ABCI' 

:,0. ·1:1 :.:,. 17 ,\IWIlH :':1 49. Ii ABC/lEF(; :j:1 -to. 50 AnC'D 

:,] . fJ :,·1 . :,(j AHIllEl- r ., 4 !I. 17 1\ B(' Il E H; :17 40. :1:1 AIICD 

r 'J 
,J .... 21i :,., • :l:l ,\IH'/IU 7 :J ·18. [J() ABC/,EFfi 211 40.00 Mlcn 

~, :1. 7 :J~ . :I:! ,\IIf'/lU· 7·1 ,1H. :rl ,\I!f'DEHi L I :I!J. fl ';' ABCll 

:,·1 :19 ~:I. 17 A/WilEr :!H ·lH. :1:1 AII(' III·. Ft; : 1 ~l :1~J. 3:1 ABCD 

:,:, . 74 :,:1. C 7 AI\('I'I-:I-" 1" .. ·11:.00 Alii DHe f,:, :39.17 ABCD 

:,(; . :1:1 :,:1. :.(J ·'.HI·IJj·.1 1;1 ·1 i. 11:1 :\IIIIIEHi ]:, 3~1. 17 AlICD 

r -
." I 

82 ~':l . :,() AIH'II/·:r iO ·17. Wl ·\IW/,UIi co :i!/.17 :\lleD 

:,H. 'I!I :,:1. 17 :\1\( I,/·Y '17. :,/) !lIII·/lEi·(; H:, 39.17 A!lCD 

:) ~I • 2:1 :, :1. (I() A/lI'IJiI' :1:1 .j'i. ',f; .·\II(IJ!:Hi ·12 :19. 17 ABCD 

/;0. 7:::: :J:I . ()() :\1\('I1EF :, fl ·17.17 r\lH'IJf:/·(; ')" .. ,\ :l'J. I 7 ADC/) 

fi I. sr. ~,2. lI:l ",W/I/·:F Ii 4 7.17 A/',C'/lFH; -" 3!1.00 AIlCD I •. 

fl:!. 57 [,' . :',0 :\/WIlEF ~] ·17.00 A/lUl/·:F(; :J :1H.83 ABCD 

[,:1. H:, :,~. (j(1 ·\IWI,EF D"i ·lfi. r.7 l\lIC/lU'(; '.HI :IH .£;7 AIlCD 

f,·I. 70 ~, I . WI AIW/JI i :, !) Hi.17 AHC/J~.Hi I,j 3fl. 3:1 ADCD 

/i:, • ti2 :,I.fU !lllI'll/:!- ·1 .j(j.O(J ·'.(WIIEn; HH 37.8:1 ABCI! 

Cli. II :d.Ci Al'.[·/lf.F :, ·1 ·1r..00 MWf)EF(; 3 :17.67 AI3CD 

Ii 7. (i!1 :, J . :,0 '\1\('/'1:1' , ·If). fi i A!lCflEHi ·1 37.33 AnCD 

hH. (, :1 J • ~:, A/(('/lEF w ·1:,. fl i AJ\{'/lEF(i r.n :1r..83 AIlCD 

r,!i. 211 :, I • Oil A/!('iln [ •. 1 4:i.tli !lHCllEFf; H2 31i.H3 ABCD 



- liD -

--------------------_._--------------------------- .... -----------_. __ .. _------------------

I/;t/lb,d A('cl'ss inl' II/·j J.:ht ;\Ci t'SSlOIl \,' j dtll ,\c:CI'S~; j (III 1.(·llgt I. 

(!l'd,'1' (I() • (('/Ii) fill. (en" IIU. ((,III) 

- ______ 0------------------------------------------------------------------------------

70. 1-1 [,0. :1:1 AIICllI, F fi!l ·1[,. fiO ABCIlEFG 1:1 :1{). fi 7 ABell 

71. ~/l f,O. 00 MWIlEF {l2 ~ [,. [,() ABCIlEFG {I :15.50 ABeD 

n. HI! ,1 ~l. !.O IIHellEF liB 1~ .WI IIlIcm:FC; ["I :15. [.0 Allell 

7 :1. f.1 1!1. [,0 ,\ IILIlE I' ~ ~l ~:1. :CI A IICIlEFC; !ill :15. :1:1 Allell 

'j,I. [,2 '1!1 . :1: I MI('l IE F ,,., ,1:1. :,0 AIlCIlEFG .11\ :15.00 Allell 

7[ •• !)(l ~H. WI MWIlI}' 411 0.17 IIIICIlI:I-'(; -1!1 :1-1.H:I ABCIl 

7t; . [,:1 ,IH.I;:: IIII(:I)EF !.!o 12.11:1 ABCIlH'(; -1,1 :14.00 ABell 

n. {I[, '11t.:!:1 1:('111-:1· !,2 -12. :1:1 IIIICIlEFC; 7 :14.00 ABell 

71l. -17 <1'i. Ci 7 IWIlEF Ii!, 4::!. :1:1 IIIICIlEr,; 1/i 3:l.R:1 Allen 

7!1. lill ~ 7 . foil IWIlE!- ,1/; -1 1 • Il:l III'.CIlEFG f,2 :12. (;7 IICIl 

IW. -1/, ·17. :1:1 IWill'.F 17 1 I . Il:l "IICOI:(,(; !, !l :11.50 CIl 

III. :,l\ ~ 7 . 1'1 IWIlLi: !d 1 (J. 17 IIIIC:IlI:H; ., 
L :\0.17 ell 

H;'. Iii 1'/ . Ii IWIlEF :1 f~ 1 (). I 'I IIBeIIEf«; :,:1 29.11:1 ell 

U f [. :1 ,1 f •. on 1:],f:F Hi: 
t •• •• 

:I!I. Wi II Hr:lH:FU (i:1 29.1l:1 CIl 

HI. :.J ~:,. I'i ' 'llEF 1;11 ;17. !,l) IIHCDEH; 51 2!1. G7 ell 

H: •. li:l -1 :: .r,'i CII~:r ~) :) :l(i .Ii 7 BellEI'(; Gr. 29.5H ell 

11/; • ~,~, 1:1.00 liEF 1;,1 :1:,. :.0 C'IlEFG r,r, ~~.O{) ell 

WI. :.0 :1!1.1I:1 EF {I(j :1.1.:1:1 IlEFG [,0 211. R:l en 

IlB. n :ltl.H:1 EF ;,0 :1:1. n:1 EFG (i1 28.17 ell 

H!I. {I" :I!/. [,0 EF (;;1 :i ~. :u H; (,R 2H.17 CD 

!/o. {IIi :1[,. ,12 Ii 7:1 :10.00 (; 7:1 21i.OO Il 



- lj 1 -

Tn!>lc 2 IJd.llih"d dutll of Bion:uss lI("cessiolls 

ill tlar- fi("ld on '"E1l1kf'd ordl'r 

HlIlIkcd 

Height h'idtla Lellglh 

I. 77 77 HI 

2. 10 :W 77 

:1. 30 81 76 

4. HI 20 20 

fi. II 16 78 

G. :n 29 30 

7. 7H 10 15 

R. 20 II 35 

9. IG 31 27 

10. 76 35 8:1 

11. 29 15 10 

12. 17 31 

1:1. 9 9 11 

11. :15 78 25 

15. H 76 16 

16. :12 32 87 

17. 15 25 18 

IH. 18 18 :i8 

19. 27 41 67 

:W. 38 14 47 

21. 17 40 89 



UlLllkp.d 

ordf'r I/f'ight 

22. Hrl 

2:1. H7 

2-1. 42 

~f) • :IC 

21, . H:l 

'j ~ 
- I. 40 

2H. 37 

:: ~j • 2!i 

:lfl. 24 

:1 I. 'I 

" 
:12. tii 

:13. 8 

:J.I • 4 

:1;'. 79 

:lG. J.1 

:17 • )!l 

:18. 80 

:1 ~l • 75 

-10. J:I 

41. 12 

,12. 2 

·1 :l. 21 

H. 3·1 

- 42 -

ACCf'UHiOIl 110. 

Width 

61 

H7 

27 

38 

8 

79 

1:l3 

19 

22 

36 

:17 

80 

26 

24 

42 

71 

84 

12 

34 

43 

3 

89 

Length 

17 

32 

84 

9 

29 

71 

8 

4:1 

)·1 

G2 

41 

Be 

38 

75 

45 

74 

86 

79 

70 

40 

36 

22 

rJ\ \ 
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Ranked ACCt'ssion no. 

order lIl'ight. Width Length 

45. 84 45 28 

4G. HG 85 12 

47. 60 72 :14 

411. 22 39 24 

49. 45 8G 5G 

!lO. 4:1 21 33 

51. f) 5 57 

52. 2G 75 2G 

5:1. 7 74 21 

f.4 :19 t.H :!9 

.. r 

.) ... 74 I:J ii5 

~,C. :13 Gt 19 

57. n2 70 GO 

fIll • 49 7 85 

fl~l. 2:1 33 42 

GO. 72 56 23 

Ii I. 5G 6 72 

G2. 57 2;) 5 

G:I. 115 57 90 

G4. 70 59 61 

fi!i. 62 4 88 

GG. 71 54 3 

G7. 69 2 " 
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Hnnked Ac:censiofl flO. 

order "eight h'idth Length 

Ell. G G(I G9 

G!.I. 28 53 82 

70. 4-1 Ii9 13 

7). 48 G2 6 

72. fl8 88 4 

73. 54 ·lD 58 

7-1. 52 44 48 

75. 90 'IB 49 

7G. 53 ~o '14 

77. [is 52 7 

7H. 47 fjij 4li 

7\1. Gil 46 f.2 

flO. Hi 47 59 

IH. 58 51 2 

82. G1 58 5~j 

8:1. fl!.l 82 63 

Hoi. [JI Gil 51 

B[" C.3 Sf, GG 

Ilfi, 55 I).J 55 

87. f.O GIi 50 

IlH. n 50 64 

H!i. 1)4 63 68 

90. (iii 7:l 73 

\ I' 
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Tuble J /)ellli Jed dul.tl of Biomass IIrc:t·snion 

in tbl' f if'leI Oil !Ii rr ... n'nt. grold.h chllrllct. .. rislics 

Ac('('ss ion 

1. 

5. 

6. 

7. 

H. 

9. 

10. 

11. 

H. 

15. 

1 G. 

1'1. 

IH. 

19. 

20. 

21. 

22. 

110. ('m) 

6 6 • H:I 

5G.00 

5R.n:1 

5B. 1 '{ 

!i I. 25 

fiG.C:1 

74 .17 

r.H.50 

5G.17 

5G.17 

57.U:1 

G5.50 

67.G7 

G:I.OO 

fl7 • G7 

G7. H:1 

fIG. DO 

55.17 

"'illth 

(em) 

56.67 

45.67 

51. 67 

4G.00 

.~ 'j • 17 

47.17 

47 .50 

G2.17 

6'{ • 17 

67.00 

41l.00 

59.H3 

6:1. 17 

611.00 

G:I. DO 

59.11:1 

GR.no 

49.17 

fiG.17 

(em) 

47.17 

:10.17 

:17.67 

:17. :13 

:I!l. R:I 

35. tiD 

:14.00 

47.00 

52.a:1 

52.G7 

:IG.G7 

4fi.67 

5G. 1 '/ 

52.17 

47.11:1 

fiO.OO 

39.17 

fiB.OO 

:19. G7 

42.50 

CIiIlOPY 

(m3) 

0.18 

a.OR 

0.12 

0.10 

0.11 

0.09 

0.09 

0.15 

0.20 

0.2G 

U.25 

0.13 

0.10 

0.16 

0.23 

0.24 

0.19 

0.19 

1.30 

0.23 

0.11 

0.13 
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-----------_ .. _------------------------._-------------------------
ACr.eH .. ioll Ill! i ghl Width Lellgth Callopy 

110. (ell') (ell) (em) (m3) 

----------_-----0. ___ ---------------------------------___________ 

~3, ~d.OO H.OO :19.17 0.10 

~.1. 59. :IJ :1·1.67 ·12.17 O. J.1 

25. :I!J. J3 (i 1. 17 5~.fi7 0.] 9 

2fi. :.4. :1:1 :Jii. :.0 ·10. DO 0.12 

27. li.j, ] 7 58.:U 54.50 0.20 

2H. 51.00 48.3:1 ·I~. 50 0.11 

29. G7.00 li7. H:l 47.00 0.21 

:W. 74.00 (iR. H:l :17.50 0.30 

:11 • cn.::J (iG.50 :12. G7 0.24 

:12. (;fi.OO G 1. :1:1 ·17. :1:1 0.1 !) 

:1:30 53. :)0 017 . 5t: 4(J. :10 0.11 

34. 5G.OU 53.00 ·12. :1:1 0.13 

~i f) • flG. fill Gfl. J 7 f,4 .lj1 0.24 

3G. (iO. :1:1 5G.00 4 ~. 8:1 0.1,1 

:17. :,g. G7 :15. H:l 4 !l. G7 0.17 

31L fi:1. 17 flH. 17 44. :1:1 0.1 (j 

:l!l. 54.17 50.17 a9.33 0.11 

10. :,9.83 5!1. 8:1 42.B3 0.1£ 

41. bG. a:1 59.83 45. :la 0.1 B 

42. Gl.00 5·1.f.7 39.17 0.13 

1 :1. 55.17 fJ! . G7 45.G7 O. J:l 

4'1. 50. :13 1:30 50 3,1.00 O.OB 

45. f':1.17 51.50 4·1. 17 O. ] 3 

,I fj. 47.:13 4 I. H3 3:l. 83 0.07 
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----------------------------------------------------------------
'\cc(!ssiun Height h'irit II /.1~llgth Canopy 

110. (em) ( ell;) (cm) (m3) 

-------------------------------.~---------------------------------

47. 47.li7 'I J. S:J 49.17 0.10 

'IS. fIO.OO 'I :1.17 :b.Orl 0.08 

19. !i:1. 17 4a.Il:1 :14.8:1 0.08 

50. :I!l. B:1 :1:1.11:1 28.11:1 0.04 

51. ,~fl. 17 10.17 29.li7 O.Ofl 

52. 49.:1:1 42. :1:1 :l2.G7 0.07 

5:1. 48. Ii" 45.li7 29.8:1 0.07 

fl4 49. f,O 41i.OO :15.50 0.08 

55. 'I :1. 00 3f,.G7 2!l.OO O.Ofl 

51i. !i~. WI 1\ 7.17 42.00 0.1) 

:17. :12. flO 41i.li7 40.3:1 (). 10 

5S. '-'7.1', ItO.17 ab.:I:I 0.07 

fl!J 4G.OO 41i.17 :11. flO 0.07 

liO. !i!i. [,0 4!i.li7 :19.17 0.10 

iiI. 47.17 47 Xl :18 . :1:1 0.09 

li2. 51.11:1 .,!j. flO ·1 fl • :1:1 0.11 

1i:1. 4:1. li7 :I~. :1:1 i.9.S:I 0.04 

Ii.,. -t9.50 :1:,.50 23.17 0.0-1 

li.l. 'III. :1:1 42. :1:1 :I!l.17 O.OR 

liti. :1:, .1\2 :14. :1:1 29. fIB 0.04 

li7. !i1l.li7 59.3:1 49.33 0.17 

GB. ·17.50 :17 .50 28.1 '/ 0.05 

(i9. [J! • f.O 45.50 :lG.83 0.09 

70. fd .11:1 47.\l3 4:1. li7 0.11 
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----------------------------------------------------------------
Acccflsion Height Width Length Canopy 

no. (CI:) (CII) (ell) (113) 

----------------------------------------------------------------
71. 51. r,7 5:1.H3 4 Ii. 1 i 0.13 

72. 0,3.00 fil .00 3!J.OD O. ] 1 

73. :!!J. H:l :10.00 2G.00 0.03 

74. 5:1. r, 7 4A.:l3 44.17 0.11 

7!J. 57.00 4H.SO 4·1. 3:s 0.12 

7r.. r,7. flD 61. flO 58.83 0.25 

77. 7G.O·l 69. H:l (;4.17 0.34 

7H. GA.OO Ii 1. 50 57.50 0.26 

7':1. f.H.OO 57.00 43. H:i O.IS 

AO. S i. ;.0 5~.r.7 ·15.17 0.15 

AI. 71.00 GH. A:l G4 • f,O 0.32 

r,~. ~11. '",n :l!!. R:l :IG. R:l 0.08 

H:1- GO.17 56. H:l f,:1.00 0.18 

A4. 5ti. DO 53. fi7 '17.17 0.14 

W .• f.2.00 51.00 3!J. ] 7 0.10 

8G. f)5. II:! 4!J. G7 4:1.83 0.12 

87. G2.00 59.17 [,2.17 0.19 

AR. 49.!i0 4:1. 83 37.83 O.OA 

89. G2.17 51.50 49.00 0.16 

90. 48.83 42.S3 38.67 0.08 
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'I'llb It! ·1 IkLlli led data of Bi(,llliHH IlGeCHHiollH 

ill Lhe cOIlt.llirwr wit.h Ht.Ilt.iHt.ienl nnlllYHiH 

(DunclllI'H Mult.i"ll· HllflgP TI·Ht., 0<:= (). 0 I ) 

-----------------------------------------_._-------------------------------------

HUllked AC:Cf!!lI: i Oil IIpi~ht. /ICTP H f; i 011 widtlt AecPBuioll Lellght. 

order 110. (ell) IlO. (em) No. (elO) 

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

I. ·El 151.:Ui A ·1 Q 77.71 A 4 ~l 87.3:1 A 

2. 7 ·1 l·lOJ.:I All 87 77.G7 A 4G H4.58 An 

3. (;0 I:l ~l • li:1 All 47 74.58 AB 40 8·1. 46 ABC 

.1. ·1(i I :IH. li:l All 88 72.% AIlC ·17 H:l. G:l ABCD 

[) . f,O J:!li. :,4 ,\He 90 72.83 ABC J.1 80.91i AilenE 

G. '1:1 I :11,. 1:1 AIlf.' ·1:1 71.1:1 ABCD (jO RO.17 ArlCnE 

7. ·17 I :lIi. 00 A1lClJ 50 70.3H ABeDE 52 7H. fi:1 ABCDE 

i:. :,H I :1:, . !Jfi '\/1(:1) 7 ~J 70. :15 AIH'DE f)O 77.7 J ABCIJE 

!l. in 1,,:,.72 Allell 7 ·1 70.0·1 AlleDE 74 i7.54 AlIcnE 

Ill. :15 1 ~l:, . !,R AIlCII :)fj li!l.25 AnCUE 5H 77. :lH AIlCIJ~~ 

II. fil 1:15. 17 :\1\1:11 fd li~J. 00 ABellE 84 76.83 AIlCDE 

12. HG D: •. 17 ,\/ \(' lJ fi(J fi8.3H AIICIIE "" It.. 76. :18 A BCDI-: 

1:1. 40 1:1·1. (.7 ABLI) If! G7. H:l AHcm: :1:1 76.2:) AncnE 

].1. H 1 :14. 2!! ,\1'.1'1 ) fifi Ii 7.50 AIICIlE ~7 7{;.O8 AlleDE 

15. 90 1 :1·1.21 ABCIl :15 (17.21 AlleDE 7\1 75.92 ABCDE 

1(1. :'7 1:I:L!J2 Allell :u fi7.0f! AilenE 57 75.83 AIlCllE 

17. :17 1:1:I.fi:1 ,\I\CIl 14 (J:). HI! "BCIlE !il 75.7!) AnCDE 

lB. .JiI 1:1:1. :!H ,\ 1\C1l 71l [;5.74 IIllelJE lR 75.54 AnCDE 

19. fd I 3:1. :l:1 Allell i7 G~.G7 AIlCl>E :lJ 75.29 ABCDE 

20 72 J :1:1. 04 ABC)) 84 65. :,5 ABCOE 5Q 74.83 ADCDF: 
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-----------------------------_ .. __ ._-----_._--------------------- ._---------------

I'lIl1kC!d AccNifiion Height Ac('e~sioll Iddth Accession Lellr,ht 

order III). (cm) 110. (em) No. (em) 

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

21. 12 1 :12. 9f. ABCI) 70 65.00 Allcm: 45 74.71 ABCOE 

22. 52 1:12.!J2 AilCI) ;,7 64.HH ABem: '/7 74 .47 ADCDE 

2:1. 75 1:12. !l2 AIICJ) 72 61\. lIil AHem: .J4 74 .46 ABCDF. 

24. :,4 1 :12. Z'} ABCIl 110 64. flfj ABem: :1:) 74 .29 ABCDF. 

2!i. :11 1:\2.00 ABeD !i2 fi4.75 ABem: 11'/ 74.21 AIICDE 

2fi. :Hi 1:i1 • !,o Allell 4fi fi4.7] AHem: :12 71\.00 AI3CDE 

27. !i 1:!1 • :1:1 ABell 6:1 64.fi4 ABCllE 2fi 7:1. 7f) AIICOE 

211. 70 1:!1 .2!l Allell 5!1 fi4.54 AHem: fil 73.63 A BCDI<: 

29. li2 1 :10 • !)fj ABCIl :17 fi4.50 AHem: 7:1 '/2.7'J ABCDEIi' 

:lD. :12 ] :111. 79 AIlCIlE :12 li4.2f) ABr;m: 4:1 n.7fl ABCDF.F 

:11 • fi:1 DO.40 ,iIIcm: 6 fil\. J:I ABeln: :16 '12.71 ABCllEF 

:12. 7:1 1 :10. :IH AIICIlE :11 fi4.!:1 AHem: fill 7?. :13 AIIClmF 

:1:1. 45 I 2!1. !!2 ABem: II Ii 6:1.11:1 ABem: 211 72.25 ABCIJEF 

:14. II!! I 2!!. 67 AHem: 11:1 6:1.75 AHem. 24 72.]7 AllCDF.F 

:If, • fi'J 12!1. !i4 ABeDE 7:1 6:1.2!l ABellE 70 72.13 A BCEDF 

:Ifi. 3:1 129. :IB A BCIlI-: 41) li2. HII ABcm: 61; 72.00 ABCDF.F 

:17. fIfI I 2!1. :111 ABCIlE fil G I. flii ABCDE :IB 7]. 7] AIICDEF 

:IH. flf) 1211.4fi ABeilE 75 fi \. 7 I ABcm: 76 71. :111 ABCDEF 

:I!l. :10 12f1. :111 ABem: H fi). G7 ABeDE 11 71.00 ABCDEF 

40. 4 12B.2!! AIICIlE fi!i G)' 33 ABcm: 20 70.11:1 ABCDEF 

41. \4 12f1.1111 ABCllE 5 GI.:l3 AIICDE G2 70.11:1 AIlCDEF 

42. 21, 127. :IB ABeln: 41 61. 29 ABcm: 711 70.711 A]lCm:F 

4 :1. fifi 12fi.71 AIICDE G2 GI.21 ABCDE G:I 70.56 AIlCDF.F 

H. 24 J 2fi. li5 AHCDE 115 GO. II:! ABem: 12 70.2] AIlCIlEF 
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----------------------------------------------_._-------------------------------

Hnnked l\ecl'!lsiOIl III! i I~ht. ACc:clHiion width AceesHion I.enght 

ordl'r 110. (em) no. (em) No. (em) 

----------------------_._-----------_._---------------------_ .. _------------------

45. IfJ I :~(;.·1 ~ M\CllE C'J EO. 7:, ,\HellE G!J G9.!l3 AfiCDEF 

.1(;. e·l I::C.O·l AlleDE '11 r'O.22 ABeDE (i5 (i3. 7~1 AIlCDEI' 

-17. {j 12:'. (,7 .\BCIll·. fiH {'O.21 AlleDE I ~l G9.(i7 AfiCOEF 

411. I:, )2:).(;7 AIlUlE HI :/9.4 :! ABelJE HH (i9. !:oR AIlCDEF 

49. :,!J t ~ [). ~17 AB('lJE B!l :,9.2(, ABCIlE 
,. ., fig. :1:1 AllCDEF 

;)0. ri:, 12[,. [,·1 A1\f:() E [, ·1 fJ!~. 2:J AHellE (j (i!!.13 AIICIlEF 

[d • H7 12·1. (J2 ,\BeDE %r, :,(J.2I AlleDE fi9.OO AIlCOEF 

r '. .JL.. 12·1.7!1 A1H:(JE 7 :'!1.17 ABCIIE 5:.1 G8.!!? ABCDU' 

:,:l. 71 i 2·1. 7H ABCIlE ·1 :, :)9.17 ABellE ·12 (ilL 2:' AIlCIIF.F 

[)~ . 2fi 12·1. :,lJ :\ II(' 1 I I: [) fi [)H.% /l1l(/lE llO (ill.17 AIlCIlEF 

:J:) . ·11:1 12·1. :)Ii ABCI,I)o. 7fi !ifj, :,H :\lleIlE 7 [, G7. B:I ,\BeDEI-' 

;)f •• f,/J 1 :c.; .. 1(i ,\Hi:iiE H2 :,1\. :,B Ah('llL H:I () 7. 7:1 A!\CIJEF 

57. ZO 1:!:1. 11:1 :\lWIIE ·lH ['8.ZZ ABeill-: 71 fi 7. :J!i ,\I1CJll' F 

SA. G7 12:1. fi:l AIl(:/JE ~2 f,ll. 17 AHellE RG (i'! , :)4 AHCDF:F 

f)!! • 21 I:!:L :)fi "BeliE 5:1 [,8.13 ABCDE G7.29 AnCDEF 

riO. II 12:1. f,4 A1',('llE f,7. 7~) AHelJE 2:) GG.9G ABCDEF 

G1. 7f} 122. !12 ABellE :IG [,7.13 AIIC()E ~ I fiG.71 AnCOEF 

r,z. G4 122. fl:! A1WIlE 20 [)r,.92 AHCIlE 15 GG.G7 AIlCDEF 

G:l. 78 1 :~Z, :11 AllellE IG !)fi: fi7 .\BCllE ZI GG. :i1 AfiCDEF 

fi4. ~ I 122.2!1 ABCDI-: 11 [If;. (i:1 ABC::E Po fiG.21 ABCOF:F 

r.5. '12 122.0i; ,\tWIW 25 ~/G. 2H AhCflE :,G G!j.9G AllCDEF 

fir.. 77 121.7[, AlleDE fii f)r..08 AnCflE [,5 GS. G:I AnCDEF 

fi7. :iG 12().flH Alli~IlE 28 5G.O~ AnCDE IG G5,38 AnCOEF 

(iH. 10 12D. :lB AlleDE I:' 5[,.83 AIlCDE 30 65.17 AnCOEF 
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-------------------------------------------------------------------------------

Hnn kt·d Accl'HHion Ifl'if,!lit. ACr.Cfision ,.;idth ACCCfiSioll LClIght 

of(h'r flO. (em) 110. (eml No. (crll) 

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

ri9. 29 120. :IH ,\Be[n: [ 7 55.G:1 AIIC.'lE [0 64.92 ABCDEF 

70. HI 119.97 ABCllE 21 fI5.4:1 ABellE -11l 6-1.90 AI1CDEF' 

71. 7 II!}.!!H A BCll[': Il 5~1. -12 ABellE 29 64.-12 ABCllEF 

72 Ifi IIH.n ABellE li4 5!i. :1Il AIICDI·: 7 64. ] 7 ABCIlEF 

7:1. 22 117.01l BCIIE 4 5!i.:1:1 ABCDE 2 G3.75 AIICIJEF 

74. I!) Ilfi.O·l BCIlE 24 !i!).29 AllellE :19 6:1. 71 ABCIlEF 

75. 55 lUI. :;4 BCI,[': :w 55.1:1 ABellE HO 63. ] 3 ABCIlE)! 

7G. Z:I II :,. 1'1 BellE 19 fl~" Of! ABCDI: :14 6:1.13 ABeDEII 

77. ;l!; I I ~J • OH IIC/lI·: :10 fJ4.92 ABellE :1 6Z.HH AHeUEF 

'Ill. 5:1 I I fl. Oil Bem: 2 ~I ~1'1. 25 ABellE 9 r)2.II:i AIICDEF 

7!j. H:I II fl. 00 Hem: 12 54. J:I ABellE H!l (,2.54 AIICDEF 

no :14 114.92 BenE r)r, 54.00 AlWIlE 11:1 62.25 AI\Cnr:F 

HI. :lll IH.7fJ /lCIlE 9 ~,:l. 79 AIICIJE 67 G2.1 :1 ABCllEF 

liZ 2H [ 14. f,4 [!CDE :19 !i0. !12 ABCIJE 81 62.00 ABCDEF 

11:1. 9 IIL'IEi Be[lE :14 50.HA ABeDE 17 GO.OO BeDEF 

f!4. HO 112.4 f' HCIJE 10 !iO. 1l:1 ABern: 1i4 59.8A IICDEF 

H!l. 17 1[2.25 BellE :1 49.1i7 BellE 2:1 59.29 BCD Ell 

Hr,. :I 110.17 HeilE 22 17.29 BellE 22 57. H:i cnEF 

117. 2 IOIl.5H Bcm: 2:1 '16.1111 CDE 5-1 57.6:1 DEF 

1111. 13 IOf,.2~1 em: 2 4 fi. 17 ern: 13 5-1.92 Ell 

H9. 82 10:1. 17 DE [:J -1-1.96 DE 82 5-1.25 EF 

!JO 27 !l1I.:lH E 27 -1 :1. 21 r: ~7 47.08 F 
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Table ~ Ilf·tlli j,·d ,hI/I of 1I)('r.I:\~.h IlcCt'hsiollH 

ill tllf' cCllltllirll'r' 1)11 I"ltll!:t·d 111'111'1' 

Illlnkf·d 

ordpr \, idlt. Lenglil 

]. 49 49 49 

2. 74 Wi 46 

3. GO 47 40 

4. 4(; SS 47 

5. 50 90 14 

6. 0 43 60 

7. 47 50 52 

8. 51l 79 5(1 

9. 7!J '/4 7·1 

10. :jfi !iB 58 

II. (j) !i1 84 

12. B6 60 72 

13. 40 ]8 3, 

14. H 66 37 

15. 90 :15 79 

16. S7 33 57 

]7. :17 14 51 

18. ·14 78 18 

]9. !il 77 :n 

20. 72 84 59 

21. ]2 70 015 
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Ranked Accession 

order width Lenghl 

22. !J2 57 7 '( 

2:1. 75 72 44 

24- 54 HO 35 

25. 31 52 87 

26. 36 46 32 

27. 5 63 26 

28. 70 59 61 

29. 62 37 73 

:10. 32 32 43 

3), 63 Ii 36 

3" ... 7:l :il 6H 

33. ,15 86 28 

34. H!l El3 24 

35. 69 73 70 

a6. 33 40 66 

37. HEl 61 38 

38. 85 75 76 

39. 30 44 11 

40. 4 65 20 

41. 14 5 62 

42. 26 ,11 78 

·13. 61i 62 63 

44. 24 85 12 



flElnked 

/leight 

45. IB 

46. 84 

47. 6 

4B. 15 

49. 59 

50. 65 

51. 87 

52. 

53. 71 

54. ~5 

55. 48 

56. 68 

57. 20 

53. 67 

59. 21 

60. 11 

61. 76 

62. 64 

6:1. 78 

6L 41 

65. 42 

66. 77 

67. 56 

- 55 -

Accession 

widt.h 

69 

71 

6B 

81 

89 

54 

2G 

7 

45 

56 

76 

112 

48 

42 

5~1 

36 

20 

16 

11 

25 

67 

28 

Lenght 

69 

65 

19 

88 

5 

6 

53 

42 

90 

75 

1~5 

71 

86 

4 

25 

41 

15 

21 

8 

56 

55 

16 

1\/ 
'\ " 
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Acces"io/l 

order lIeight width Lenght 

----------_ .. ---------- ---- .. _--- ------_._-----------------------_ ... --
GB. 10 1[, 30 

G~. 2~ 17 10 

70. 81 21 48 

71. 7 8 29 

72. 1G G4 7 

73. 22 4 2 

74. 19 24 3!i 

7[.. 55 38 80 

7G. 23 19 34 

-" I, • 39 30 3 

78. S:I 29 9 

7f1. 83 12 89 

80 34 55 83 

81. 38 9 G7 

82 28 39 81 

83. 9 34 17 

84. 80 10 G4 

!l51 17 3 23 

I:jfi. 3 22 22 

87. 2 23 54 

88. 13 2 13 

89. liZ 13 82 

90. 27 27 27 

') 

\11 ) 
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Tuhle 6 Det.lLi led datil of BiolllUliS aecesBionB ill tile 

conllliner on different growth chllracteristies 

AceCHsion 

110. 

1. 

2. 

3. 

4. 

5. 

Ii. 

7. 

H. 

10. 

Jl. 

12. 

13. 

H. 

15. 

Ifj. 

17. 

IH. 

19. 

20 

21 

22. 

J/ci~lh 

(CIII) 

12:1.7!) 

10B.5B 

110.17 

12H.29 

13 J. :1:1 

119. BB 

1 :\·1. 29 

1 ].1. 41j 

I;:O.:i!:1 

12:1. :14 

132.% 

105.25 

l'fl.OH 

125.G7 

l1H.n 

112.25 

126.4, 

IUi,O·J 

123.H3 

12:1.5G 

11 i. OB 

lI'jdlh 

(em) 

.J6.17 

·J!l. (,7 

(,1.:1:1 

6·1. 1:1 

5!l.17 

:,:,.42 

:i:1. 79 

:,0. H:l 

!iii. f):1 

:d. J:I 

·1·1.% 

G:I. Hll 

5:1. ~:l 

!ifj. G7 

:i:,.OB 

5G. !J2 

5:, . .J :1 

.J7.29 

Lengt.h 

(ell) 

(,!I.OO 

G:l. 7!i 

fi2.BB 

;' i. 29 

II!!.:J:I 

fi9.1:l 

(i.J.17 

GG 21 

(;2. B:I 

(j.J. !J2 

71.00 

70.21 

RO.% 

l,G. (j i 

G5. :!II 

GO.no 

G!J.G7 

70.83 

GG.51 

57.8:1 

CIUlOPY 

( 11:1 ) 

0.50 

0.27 

0.25 

0.47 

0.56 

0.49 

O. ·J5 

0 • .J9 

0.50 

0.40 

0.50 

0.50 

0.2G 

O.6B 

0.45 

0.44 

0.38 

0.65 

D.45 

0.50 

D.46 

D.32 
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-----------------------------------------------------------------
Accession fleigth liidth Length elWoll)' 

no. (cm) (em) (cm) (m 3 ) 

------------. __ ._--------------------------------------------------

2:1. 115.17 46.SIl 59.29 0.32 

24. 126.65 55.29 72.17 0.46 

25. 124.50 56.2!l G6.9G 0.55 

2G. 127.:1Il 5!l.21 7:1. 75 0.56 

27. 98. :1El 4 :1. 21 47.08 0.38 

28. IH.54 56.04 72.25 0.46 

2!l. 120.:18 51.2fl 6<1.12 0.12 

:\0. 12H. :IS !i1. !l2 Gfl.17 0.4G 

:1 J. 13~.00 6<1. I:; 75.29 n.63 

:i2. 1 :lD. 7!1 1i1.2fl 74. no 0.[,2 

:1:1. I £!J.:m /i7.01l '/fi.2!1 0.66 

:11. lH.!!2 :'O.flll Ii:i, J:l 0.:\7 

:15. 1 :15. 58 (;7.21 'l,j.29 0.G7 

:\6. 1:11.50 5'1. J:l 7'1..71 0.5:' 

:1'/ • 133.6:\ G1. flO 76.0B 0.6G 

:1Il. 114.75 :'!i. 1 :\ 71. 71 0.46 

:\!l. 115.0H 50.92 (i3.71 0.38 

40. 1 :11. 67 G2.flH H1.4G 0.71 

41. 122.2!l GI.2!1 6G.71 0.50 

4'1.. 122.08 f1H.17 611.25 0.48 

·1 :I. 1 :\6. 1:\ 71. 1:1 7" n" L.. ,J 0.71 

44. 1 :i:I.:1H 61.(;7 74 .4G 0.61 

45. 129.92 5!l.1? 74.71 0.58 

46. 1:18.6:1 64.71 84.58 0.77 

- .' \. \ 
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-----------------------------------------------------------------
Acccssion Jlcigth Width Length Canopy 

no. (ell) (em) (em) (m:l) 

---------------------------------------------------------.~-------

47. 13G.OO 7·1.58 83.1;3 0.8G 

48. 124.50 5f1.22 C·1. !JO 0.47 

4!1. 151. 25 77.71 87. :13 I. 03 

50. 13G. :)4 70. :IH 77.71 0.71 

~d • 1:1:1.:1:1 (i~. 00 75.7'J 0.70 

52. 1:12.n (,·1.7:' {H.C3 O.GH 

53. 115.011 511. J:l (j/J.n O. ·!G 

54. J:li..29 :.l ~J. 2:) 57. C:I 0.4 !j 

55. 11:). :;4 G·I.OO c:,. f;3 D.·II 

56. 120.f!1l 5f).9fj (i:). !JG 0, ~~ i 

57. 1:1:1.<J::: li4. HH 7!i. B:~ O. (if; 

58. 1:15.9') (i\I.2:) 77. :IH 0.72 

59. 125.57 G4.5·1 74.83 0.61 

GO. 1:I!I. G:J r,B. :lfI !:lO.17 0.76 

61. 135.17 G 1. Hf! 7:1. (i;! 0.62 

62. I :10. !If, GI. 21 70.8:1 0.57 

G:I. 130.40 (;4. (,4 'iO.5G O.GO 

G4. 122.8:1 55. :lB S!I. flU 0.41 

65. 12:).54 Gl.33 G!J.7!) 0.54 

G6. 126.71 r,7.50 72.00 0.62 

67. 12:1. 63 [)li.OH 62.13 G.43 

68. 12·1. 4G 60.21 72.33 0.54 

69. 129.54 GO.75 6!J.HJ 0.56 

70. 131. 29 65.00 72.13 O.f.l 



Accession 

110. 

71. 

72. 

73. 

7'1. 

~r. 
I,). 

7fi. 

77. 

7£1. 

7ll. 

110. 

111. 

t'" '<.. 
Il:!. 

114 

IIfl. 

/16. 

IIi. 

1111. 

II ll. 

!10. 

lIeiglh 

(em) 

124.71l 

1:1:1.0·1 

I :In.:1H 

J.1(J. (i3 

132.92 

122. !l2 

121.7~ 

122. :1I 

1:15.72 

112.4 [) 

11!I.n 

10:i.17 

115.0(J 

126.04 

1211. 4fi 

13[..17 

124. \12 

129. :111 

129.1i7 

1:14.21 
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lI'idlh 

(em) 

60.22 

6LIIB 

6 :1. ?!J 

70.04 

(i I. 71 

[,II. [if! 

6[). (7 

Ii!,. '/4 

70. :lfi 

6L IIr. 

:,[1.42 

~B. [111 

G:I.7!i 

6~). !,!i 

(;0.11:1 

6:1.11:1 

77.67 

72.91i 

59.26 

72. H:I 

(em) 

67.fl6 

76. :111 

'12.79 

77.54 

(;7.11:1 

71. :IH 

74.47 

70.711 

'/!i. !l2 

G:L 1:1 

62.00 

~1. ~!} 

(;2.25 

76.11:1 

6'1.'/9 

li7.54 

'II\. 21 

6n. [,1\ 

!i2.!i4 

61l.17 

Cnnopr 

0.51 

u.66 

0.60 

0.77 

0.56 

0.52 

0.60 

0.57 

0.72 

0.46 

0.44 

D.33 

0.46 

0.64 

0.53 

0.59 

0.72 

0.66 

0.4H 

0.f.7 
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Tuhl e 7 CIl!IO)lY IIIIeI diameler of roulsluck 

ill relation Lo number of Hlomatu 

Serieu No. Slor.lltlll CI/l~1!l Chlh.JlY (m:!; Dilll"cler (em) Ilumber of Root.stock 

1. :!. [,] - ·1.00 (J. <:·1:! H 0.9·10 

~ . 'I.;) I - ·1 • r.o [J. ~:I:!B (). !J.l() 

:1. ·!.51 - :,. ()() (). Ie 7:1 o. ~:I:l G 

01. :,.01 - :, • ~,(J O. 11;) 1 o. i'!I:1 51 

5. 5.~1 - (j.O() n.II·!fj o. i':10 127 

G. G.OI - f. :,(,1 (I. 11 :<,~ :1.7!l2 107 

7. (j.51 - 7.flO (). DB! O.i7G 81 

8. 7. () I 7. ;,ll (I. ] ~:17 0.7H7 39 

9. '1. :i I - B.()U O. I·!:,!! 0.772 18 

10. H. (J I - !; . ;,(1 (J. 10[JCJ O. H·I·j H 

II. ~. [J! - \J.(10 ('. 17::::: D.Bi3 ~~ 

12. !1.01 !J.:'O (J. :1:IGfi i.I:::O " t. 

13. 9.51 - IO.110 (). :!filJO I. ~OD 



Table 8 Detailed data of nwarf No.1 Plant 

---------------------------------------------_ .. _------------------------------------------------------------------------

~ode ~o. 2 3 4 5 6 7 8 9 10 Totnl AYcrage 

Terminal shoot ~o. 

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

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 0-
N 

6 1.0 1.0 2.0 2.-'\ 2.7 Z.O 2.0 13.1 1.87 

7 1.3 1.8 1.7 2.2 1.4 ].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 ],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.!i 116.7 14.91 

Average 1.491 



Table 9 Detailed data of ~warf So.2 Plant. 

Node No. 1 2 3 5 6 7 8 10 Totnl Average 

T~r~inal shoot ~o. 

l. O.~ 0.9 1.0 1.3 2.0 .., ? ... - :.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. ·1 2.6 2.7 2.0 2.4 ~.4 2.0 2.0 1.0 19.6 1. 96 

-1. 0.5 0.8 1.2 1.5 1.9 2.0 :::.0 2.4 2.3 2.5 17.1 1. 71 

5. l.0 1.0 1.4 1.2 2.0 1.7 2.0 2.6 2.3 2.0 17.2 1. 72 
a-

6. 0.6 0.6 1.0 1.0 1.6 1.7 l.9 2.0 2.-1 2.0 14.8 1.48 w 
1 

i. 1.0 1.0 1.2 1.7 1.7 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 ? -_.:J 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 

Totnl 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 

./ ,. 

"-. ---
'---./ 



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

Node No. 2 3 5 6 7 8 9 1.0 Total Average 

Terminal shoot No. 

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

1. 2.0 2.0 3.0 3.2 3.2 3.0 2.C 2.0 20. ·1 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. 1.5 ., -
...~ 2.e 2.0 1.8 2.:1 1.6 2.0 1.5 1.2 18.4 1. 84 

-to 2.0 ') - 3.0 2.8 2.5 2.0 14.8 1. 48 _.:J a. 
.:::: 

5. 1.0 1.0 1.-1 2.3 3.2 3.7 -1.0 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 1 I. 9 1. 48 

7. 1.-1 1.0 1.0 0.6 0.8 2.3 2.0 3.3 2.3 2.3 17.0 I. 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 ., ~ 

.. •• j 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 I. 60 

Total l-t.6 18.4 18.3 18.2 17.4 20.7 15.1 16.3 11.0 10.5 162.4 17.05 

!wcrage 1. 705 
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Tuble ]1 Cullure for Rhizobium sludy 

I. Phenol red brolh bllse (PRIm) wi th cl1rbohydrlllc. 

Conllti tuenlu 

Beef l'xtrllcl 1.0 g 

Prolt~ofie pt'plo!l(' No.3 10.0 g 

t;lICJ !i.0 g 

PlwlJOl rt'd 0.018 g 

Cllrholiydl'lIll' !i.0 g 

lJif.lilh·d Ii II !.(O r 1000.0 ml 

pll 7.4 

CllriJobydl'll tl' ,'lucol:'~, sucrose, lllclose 01' mani lol. 

II. Ml1!1ni lol Med i UP'. 

ConI; l; :.111'11 If; 

)""IIEt. (·xll'/lcl. 30.0 g 

HgS017112() 0.2 g 

h,lihH 0.5 g 

HilllIJ i I 01 10.0 g 

llifilil11'd "'1I1el' 1000.0 ml 

/111 6.8 

11), Simmon'fi citrl1le Ilgur 

Conn li tllCII lB 

~!g!;OI • !i ;'70 0.2 g 

t;1I4111POI 1.0 g 

~;2I1P04 1.0 g 

Sodium ci lrlltf! (dehydrate) 2.0 g 

KlICL 5.0 g 

Agllr 1!i.0 g 

Bl'onlthymol blue 0.08 g 

Distilled liuter 1000.0 ml 

pI! 6.9 
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FIg 1. A twIn sweet-sour tamarind 
tree grown from dIfferent 
seeds In the same hill. 
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Fig. 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 sweet type and rIght 

one is sour type. 

I 
, 1 
") \ 
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FIg ~. 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 Inarching. 


