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1. _Background/Introductions

Tamarind  {Tamarindus  indica L.) is a native to the dry
savannas ot tropical Africa but was i1utroduced to Asia in ancient
Limes by Arab traders., It was readily accepted due to  its
pleasant acndie tasting frutt, particularly in Indie (Bueso,
L9RU ),

The  specy also reached  the new world tong ago , and now
venerally  grows  in most tropical countries., Throughout most of
the  tropics the tree  grows untended  alony  road  sides, in
backyards  or on wasteland. However, natur- plantations do  exist
in India which harvested over 250,000 tons of fruit pulp annuall A7
{NAS 14979), and in Mexico where 37,000 tons of  pulp were
hivevested  din 1979 from 1, 143 ha, o! plantations in six  states
tHernandez-Unzon and  Lakshminaravana, 1982 A), In Thailand, most
o the  production  come  trom untended  trees  and  wild  types
venthough a0 few  small!l scale sweet tamarind units have been
cstablished recently,
<. Objectives

The specific objectives of this Project are to :



1) comprehensively collect Tamarindus indica L. germplasm
from tamarind trecs of known variability in quantity and quality
of  fruit (both sweet and sour) and quantity of biomass {(sizr of
tree and quant ity of Jeaves)

21 evaluate  the comprehensive collecoion of tamarind for
denetic variability in rate and cxtent of growth and  production
of food and biomnass, under comparable condition (accomplished by
grafting on rootstocks)

31 clone  fast yrowindg,carly producing,sweet  and  sour
tamarind  types to propadate superior cultivars that vield large
amounts  of  high quality fruit pulp and  important sources of
biomass for food, fuel or soil conditioning uses

4 select nnd develop  dwarf roolstock to be used for
grafting and exploiting the sclectod cultivar,through improved
vield  per hectare and hottee oul tural management {production and
harvesting)

9)  develop efficient  meuxns for culturing the improved
rootstock ; and

5)  establish  demonstrat ion plots and suitable eultural
practices for tamarind plantations ;

3. Materialy and methods
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mplasm Collection

Most  of  the tamarind tvpes, both sour and sweel,  are
grown untended in different parts of Thailand, therefore it will
be  necessary to coliect vormplasn by various means.  Gernerai
germplasm  collection  can brer made through collaboration with
provineral agricultare oxtention officers, and also by randomied
selection trom different location. A part trom the collection in
Fha laed,  germplasm of both sour and Sweet tamarind {vpes can he
obtained trom other countyvies, i.c., India y Pakistan, HBangladesh,
S Lanka, Burma, Malaysia, tndonesin, 'npua Sew  Guinea, the
Philippines, Central Africen (Senegal to Sudan), Mauritinsg, Mexico
{plentat tons I o statoes) and  Puerto Rico, thraough the
tnternntonal  Board  for Plant Gepet e Resources-Sourtheast  Asia
Redionad Committee, FAO Rediongl Office, Banukok, Thatland.

After collection of germplasm For o period of 6-12
mont he, Htods anticipated that the cnormous amounts of gyerplasm
coltected  will be  ready for  oxperimentation. Moreover, t.he
exeess  amount  of dermplasm can be shared with those interested
codlaborators in  other countries  with descpriptions  of  the
characteristics ol the individual germplasm,  The  dermplasm
collected  can be in the form of secd, and scions of  individual

troece needed for gratting parposes.  For germplasm ¢ollected from



other  overseas cooperatorvs, the characteristics of Lhe germplasm
ns o wvilher seed or grafted materials, must accompany the gerplasm
being  sent,  using  data sheets desceribed by  the Inlernationat
Troptcal Fruit Descriptors (1979) with some slight modifications.
3.1.1 Study ot pod specimeng

Collection of pod specimens of sour tamarind will be
dene in The  Nourtheast, Pod specimens are studied in various
thems  based  on the Tamarind Pod Data Sheet {(sce Annex I). The
obtatned data from Annex | will be annlysed for grouping the
Pregquencies of the pulp weight percentage  of pulp weight
number o pods per Kilogram  and  real value of pulp for specimen
ranking,

2 Roeotstock study

$.2.0 The  Search  for. Rootstock other  than Tamarind
Raotstock
- Collection of other closely  related species Lo
tamarind in the scarch for dwarf rootstocks vig. Manila tamarind
{ Pithecellobium dulce ), Raintree | Samanea saman Merr. ) have
been carried out,
- Producing the scedling of the above mentionod specices

In 4" x 6" pPVC. bags.
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s_and Demonstration Plots

4.3 Cultural Practic

= The experiment includes two sile of demonstration
plots, one on the Khon Kaon University campus and the other in
the  private orchard.,  The grafted plant of sweet Lamarind  type
will be planted in the demonstration plot with the spacing of 6 x
b meters,
I, Results / Discussion / Tables

4.1 Germplasm collection

1olol Study of pod specimen

From Fig. 1,2,3 and 4 had shown that Lhe frequencies of
number  of  pods per Kilowram, pulp weight, percentage  of  pulp
weidht  and a real value of pulp (R.V.®) miay bhe used Lo determine
the  mode  of  these  items  which modified Lo be criteria  in
selecting the accessions (see table 1),

From table 1| the real value of pulp is used as the main
criterion  in specimen ranhing. Based on the level of real  value
of pulp from 10-21, tihe 23 specimens were scelected as accessions.
The  Tevel  of  real svalue of pulp o' 10 is proposed to be  the
minimoum  standard of this selection witl Lhe following reasons ¢
Iy the frequencies from real value of pulp of 10 and upward has

shown constant curve, 2) the other criteria such as  number or
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pods per kilogram, pulp weight and percentage of pulp weight have

shown in the sawe trend ( Fig |, 2 and 3 )

R.oVo¥ = Pulp weight x % Pulp weight / 100

1.2 Rnotstock study
The Scarch for Rootstock other than Tamarind
- Manila femarind ( Pithecellobium dulce ) and Raintree
 Samanea saman Merr, 3 have breeg produced about 5,000 scedl nys,
When  the seedting is 6-8 months old or Lhe diameter of  secdling
stem s about O mm., ttowidl be used  as the rootstock  for
intergeneric grafting with tamarind.
A Cultural Practices and bemenstration Plots
The 4110 gratted plants of sweet tamarind type have been
vlanted in the demonut ration plot at the university Campus .
S0 Conclusion / Remarlk
S.1 Germ eolleetion
S.00 Study of pod specimen
The E89  pod specimens  of  sour tamarind from 9
provinces  in  the Northeast wepe analyzed and brought aboul the

criteria for seleclion Lhe accessions viz. number of pods per
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Kilogram , pulp weight , percentage of pulp weight and real value
of puip. Finally , the 23 specimens were selected as for further
study and cevalubtion.
t Vorkplan for the Next Period
Hol Germplasm collection
= To  coltect of pod specimens of tamarind in  regions
other than the Northeast and abroad,
o Testing of Germplasm
6.2.1 Biomass study
- To study the growth of plant both in the field and
containers.
Go2.2 Fruit study
- To obscerve Lthe accession mother plants at  the
original sites,
6.3 Hootstock study
6.3.1 The search for dwarf rootstock
- To search the untended dwarf phenotypic expression.
(.3.2 - To search for rootstock plants other than tamarind
rootstock.
- To collect Lthe other closely related species  to
tamarind  fo: rootstock studies including nodulation

leguminous planta,
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6.3.3 Chemical treament  for the production of dwarf
rootstock.
6.4 Rhizobium studies
- To study the 1nocluation and isolation of Rhizobiunm

from tamarind,
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Crlterla of weorling

No. of pold/kg.

<o
21 - 30
31 - 40

41 - 50

> 50

Pulp welght
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v
1
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(LO marks)

pod kg,

(gram). (10 marks)

pinf pod

% Pulp welght

> 55

50 - 54

%

%

Pulp texture

1) HMolst
2) Vet

1) bry

(10 marka)

(10 marks)

10

8

4

10

8

6

4

10

10

marks

marke

marks

marks



Pulp colour
1) ight brown
2) Dark  brown
3)  Yellow brown
Sweetness (10 marks)
) 16 % Brix
11 - 1% % prix
6 - 10 % Brix

0 -5 % Brix

i

Palacablliiy (10 marks)

1) Vary palatable
2) Pulatable

1) ton-palatable
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Pod  Descriptors

Pod shape
The shape or mature ad.
Options @ ]. dtraight
20 Slipghtly curved
Y. oHatt clrcular
Lo Clreecular
Shell colour
Colour of the mature shell
Optlons @ 1. Lipght brown
2. Brown
3. bark brown
. Other
Shell texture
The texture of the mature shell
Optlons : 1, PFipe
2. Medium
3. Coarve
Putlp colour
Colour of the wature pulp
Optiona @ 1. Light brown
2. bark bLrown

3. Yellow



5.

Pulp texture
The texture of the mature pulp.
Options @ 1. Mois

2. Wet

3. Dry
Tightness of pulp.
The degree of Utightneas of pulp
Options ¢ I. Loouse

2. Tight

v
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Tamarind scedlings

for Biomass study.




Fig., 2 Manila tamarind ( Pitheccllobium dulce )

aecdlings for rootstock study.



Fig,

4

General view of tamarind demonstration plet.
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J.4 Rhizobium studies
J.4.1 To study the isolation of Rhizobium from tamarind.
Rhizobium  associated with tamarind was isclated from
the root samples,  Ferty three voung scedlings with varicus ages
were  collected  from experimental plot. The root  samples were
washed five tines with sterile distilled water and inmersed in 70%
ethanol for | minmte and 3 % sodhyamhyperchlorite  solution  for
=3 minutes respectively,  After surface sterilization, the root,
sanples  were washed three times with sterile distilled water and
chopped 4 cm. 1o length,  Fach picce of root. was blended t.ogether
with  sosmall awncnnt ol sterile water, An aliguol of the solution
was slreaked over the surface of yenst oatract mannitol consgto red
agar  mediwa (YMCA) (Appendix 1) in the sterile petridish  for
cultivation  of Rhizobium, :nd smeared over the surface of glass
stide  for otaining with carbol fuchsin dye (Appendix TL), The
morpholoy  of  rhizobium cells was oboerved by light. microscope
after stiming, and the characteristicos of white mucous colonies
that  did not absorh red colour from mannitol congo  roed  agar
mediwm which was the characteristics of rhizobium cul tures were

selected alver incutnlion at. 30 ¢ or room temperature for 5-7 days.

3.5 Cultural practice and Demonstreation
3.5.1 To study the offect of plant regulators on fruit setting.
Preliminary study on the effect of the different plant
resmlators and  rates  of concentration for Lhe fruit setting of

sweet, tamarind ns following

4 - CPA conce. 35, 10, i5 and 20 ppm.
GA3 conc., 5, 10, 15 and 20 ppm.
NAA conc. M, 100, 150 and 200 ppm.
SADH conc. 500, 1000, 1500 and 2000 ppm.

Ench chemical concentration applied to the 5 planta at

flowering stage and the nimber of fruit, setting recorded
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Hootatoeh SN, Seedline No. Sumbicr of stomata
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Rootstoch No, Secdling No. Number of s tomat.
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iy S/ 41 7,00
:' :)/'JH 7.(-’”
a K/ 7,00
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d BR? PR
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Ki RFA R 7.0
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9 Ys/20 7.04
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) USRS T
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Y /e .16

14 172
! VN
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l 1/4 s
10 lu/7s AT
e

e /8

~h =1 e =0 m) =) - -

10 10/1 .28
1o 16741 .30
3 3721 7,30
L 6h/17 7,40
i i/ T.3
1 1733 7.4
) 5721 INKEY
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hootstock No. Scedling Yo, Suabéer ol clomata

n T/ TLa0
- /NG 7.7':
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1 17¢& 7.40
¥ R 7oAl
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7 /14 .48
¥ ¥/lK 7Lk
S an PR
R d/02 .58
2 HYIH T.EL
1 V/oq 7.5
10 ‘ 10/41 7L
! 17346 TL.06

1/35 T.60

1734 7.60
1Y 8/8 7,00
b t/9 7,060
i T 7.0
6 B/46 .02
7 VA 7,60
7 At T.0H
t t/ee T
10 10721 7.0
e N P
10 io/eu T.TH

/50
1720
I B
1/4
16 10714
10 1O0/50
1 17239

[ AU

q W/ .10
10 10727 <10

) 1/230
1 /0
10 lu/1¥ v 34
El “/14 8.36
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Kootstoel, No. Seedling

1/ g.00
1732 b

9/19 8.80
i 1712 9,08
1 1/7 G.ur
! /44 Yodb
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1/4n L






4.2.2 The search for rootstock Vlants other than Gaarind

rootstock,

Table 4 shoving  the uncucessful result  of  lecuminous
rodtetock with tawnarind doe to the Incomatibility of  wrafting

Hnlaty,

Table 4 Interyencric prafting of lamarind

of grafting No, Of zurvival

Pithecet tubiaen dulee 50 none
SOtahea maman Moerr, 50 none
Cacsalvinia coriaria {jacy) Wild 50 none
Sechonia vrand flora Deey, 50 lone
Carcaliyinta pnlcherrima (1) Swarty 50 none
e loi redia 40 nor.e
Cac e g 50 nthe

fo Rhacsbiam studies
4.8.1 To =tudy the isolation or Rhizabium from toga ind.

For the dsoiation of Rhizobium from the root sy Yee

by wtread, plate technintues, teenty four among the 12 VeI

o
tutarsnds shoed the o acans colonjes that did not  absorb  red
S T S ST SR o toed avar medium, Tohe nder of

tanv .t 2hed Souiles {ro cullection, saples with culture colonies

chium  culturs s and noe of hene soapl e were shown in



Table 5 Nunbeer of tromariid s ples with varions aces used  for
o lation wit Bhsobium,

Ave of plants Nuntaer of Pionts Nambeer of Flasnte
{1 om with Bhizelivn
collection like calondces
2 5 4

As a result shown in Table 5 around 5C% of plants from
collection had the cultures which was  cimilar  in cultural

chinras terist joo 1o

-

"41’.‘“1'.‘-. rolt rlll'”lt’i”
westidation,  these cultyres wi D b streadied several times for
i fieatyons s Qe teree | for o bocbemivn) clerncteristics,

Voo distane ETR TR FNE S r 8 R ]

dane and  clase provimity
b terin . PHas ecsibne on e s of  biochecical
chaie teristios (Padi, Jueny, EE P B S T DSOS I B Soulated
i the wendlings OF G jnd vrown In stertle soil lacking  or
naving oot b et of nitrocey,

Voromar e anle i tegn et the rod o bee s Ld-sheaeed
ot ehiohiam o elis fron the 1o s les At was vers o dirficult
teo diflerentiate thy obage o F rhiicobiad bacteraid, There wes ga
fot ol codl debeie from o the crushed  Gwaind root which

interfered  our lacteroid Inste-ction, However o muidsr of rod

shine anel envoid shapee Lacteria were obierved,

(Olz
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4.4 Ocltwral practice and freronstretion

Table 6 chowing the Preliminay study on the  effect aof
Plant  urewll seaatntor - o 1l setting haw shown that 1-CPs 15

D, GA3 Eopm, SO 10U b, SADH Co00 i uve  thie promising

reculty Taas exyeriment will tee Peteated 1n the nest weason. ( 1988)
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Table 6 Eftect of crowth resulators on )
frat setting of cuiet trnarind

Growth Rate of Experimental s te ] Experimental site 11
Reoalator CUBCCRIPBt Gl s e
(i) Noo of vod/ plant No. of pod,/plant
1-CPA o 5.2
10 4i.8
15 216.0
20 123.4
tay 5 93.6 55.0
10 2.2 51.5
15 103.0 61.3
20 20.4 40.8
NAA &0 96.0 42.3
100 117.0 93.0
150 107.4 £8.8
200 £3.2 51.0
SADH 500 £20.0 21.0
1000 15.4 3.3
1500 80.0 53.3
2000 48.4 6.5
Control 0 g1.6 1.5
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5. Conclusion / Remark :

PY A total nomber of 1191 grafed plante has boen collectad
lor testing.

2) Identification of tamarind root.stock by grouping kased o
stomntal counting techniques,

d1 The  interdencric grafting of leguminous  rootstock with
taunirind 18 impracticable,

1) Khivobium studies on jsolation by streak plate techniquoes,
found some microorganism resemble to Rhizobium,

5) The  preliminary study on a certain concentrations of

4-CPA, GA3, NAA, SADH for fruit setting gave a promising result.

6 Workplan for the Next. Period :
6.1 Testing of Gormplasm
6.1.1 Biomass study
- To study the growth of plant both in field
and containers,
6.1.2 Fruit study.
- To observe the accession mother plants ut
the or.ginal sites,
- To test the accession grafted plants in
the field and containers.
- To analyse the chemical composition of
pulv and seed of accessions,
6.2 Roolstock study
6.2.1 The scarch for dwarf rootstock
- To search wund test. the untended  dwarf
phynotypic expression.
6.2.2 Chemical treatment for the production of dwarf

rootstock.


http:cCIrtl.in

6.3

6.4

Rhizobium studies

= TJo study the inocaiation und isolation of Rhizobiwn

from tamarind.

Caltural practice and Demonstrat.ion

= ‘fo study the effect of plant regulators of widening
the croteh angles of tamarind,

~ To study the effect of spacing on grewth

- To study the production of yvoung leaves.

- To study the changing of pulp colour in storage.
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Table 1. Detailed datin of tamarind rooletonk

Ruotstock No. Seedling No. Suabier of clomata
1 171 S5.02
1 1,2 6.00
1 170 7.60
1 1/4 7.26
1 1/6 6.01
1 1/¢6 g.26
] 1/77 9.2
! 1/¢ 7.40
1 1/4 8.00
1 1/10 5.52
1 1711 6.10
1 1712 7.40
1 1/13 7.08
1 1/11 5.006
) 1714 5.56
1 171G 7.10
1 1/17 6.22
] 1/18 .26
1 1/19 5,0/
1 1/20 7.80
1 1721 G.10
1 1/7e2 6.72
1 1725 6.12
i 1724 6.32
1 1726 6,22
1 172G 6.14
1 /a7 7.5
1 1/28 6.40
1 1729 H.62
1 1/30 g.18
1 1/3 6.74
1 1732 8.54
1 1733 7.2
] 1/34 7.60
1 17556 B.52
| 1736 7.56
1 1/37 6.90
1 1/38 L.46
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Raootstock No. Secdling No. Numwber of sfomal s
1 1759 £.10
1 1740 HESAN
1 1/41 5.7¢
1 1/42 6.22
1 1743 ¢.4¢
1 1/14 6,72
1 144 G.08
1 1/46 C.6G
1 1747 .08
1 /18 9.81
1 1749 9,48
! 1750 7.80
2 2/1 5.08
2 /2 5.86
2 2/3 6.10
2 2/4 5.02
2 275 6.02
2 2/6 1.98
2 2/17 5.90
2 2/8 5.34
2 2/9 5.26
2 e/10 7.39
2 2/11 6.86C
2 2/12 5.84
2 2/13 .16
2 2714 5.36
2 2/15 5.0¢
2 2716 7.28
g 2/17 7.48
2 2/1¢& C.46
2 /19 5.18
Z 2720 1.02
2 2/¢1 .40
2 2722 G.83
2 a/23 6.86
2 AR | 6.60
2 2/25 3.92
2 2/06 5.96
2 2/27 €.. "
2 /28 5.%¢
2 2/29 5.72
2 2720 1,21
2 2/ 5,52



Rootstoch,

- bIore

AR A o B R oK I U UBE N XY

~N

-
2

mwuuuuwumwumr:mr:r:r

[

W W W

€3 €0 40 20 20 2 e ¢

No.,

Scedling Ko,

2738
2733
o734
2735
2736
2/07
2/ 38
2,09
2/40

LA AN
“y o

274z
2/13

2/44
/A0
/46
2/47
2/48
2/49
2/50

3/1

3/2

373

3/4
275
3/6
3/7
3/¢
279

2/18
/19
3/20
/e
a/22
3/23
/24

- 30 -

Kutileep

.08
L9
02
10
90
.7C
JR2
LB6
.51
.48
.90

o
YN

.00
95
.00
.00
.02
.20
.00
.12
.60
.08

.22

82
.14
LER
.60

N
clel

10
A2
.71
.78
6.68
5.78
5.4¢8
G.16
6.92
7.04
5.76
6.16

I I
7T.52

6.38
5.24

-1 0

Lop]

v~ e

Ty

Tt

kS B |

QC’I-—\C’L’\L‘\U‘ILWC.‘)L”C)L"

DY LYy

of stomata



—31_

lootstocl No. Seodling Mo, Nambor of s tomata
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Rootstoc)h No. Seodling No. Number of stopats
q /12 ¢, uz
o 1719 £.1¢
4 1720 .01
-1 1721 5.60
4 1720 c.o2
4 By .18
1 4/04 G,00
- 1/¢50 6.9
4 1/20 700

' AI0T 5.0
1727 6,142
1729 L. e
VAU 7.1C

1701 .08
1732 5,501
1732 LG
1731 G
1/35 66
1730 RO
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‘1/’5!"» .-11
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1740
F/41
/742
1/13
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Seedlin:g No.,
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Noot s tanh N Jeedbing, Nunte 0o o s tomaty
G FE 0.7

¥ €/5 5.08
£ /¢ S.02
" G/7 .38
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Roctateed N Seedling RNo. Muawber of stomata
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Rootatock Na, Scedling No, Number of stomata
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loctstoelcl Noe Secdtioe, Ne Nunber of stomata
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1. Background / Introduction

The recenrch in thig period emphasizes on recording Tamarind
Accension Data based on 1BPGR Tropical Fruit Deseriptors in order
to  know the detuail of their characteristics. Pod vield data  and
chemical  comporation of accessions  are  required  to ‘be  the
criterita for evaluation.,

For the selection of bhiomnes accessions has been  conducted
bath  in the  field  and containers because gt is the possible
criteria. The  cearch  for dwa rf rootstock js  still cont inucd
becanse it s oxpected to find the untended dwarf root.stoclh which
1S very g fal for density growing.  The study of Rhizobium in
tamarind  roots  is in progress. The appropriate technology  in

tamarvind production is needed,

2. Objectives
1) To evaluate the nccessions,
27 To select and develop rootstock,
3} To prove the existence ot" Rhizobium ju tamarind root.,

1) Te develop the hnology of tamarind production.

J. Materials and Methods.
3.1 Testing of Germplasm
J.1.1 Biomass study
- To study the ygrowth of plant both in
containers und field.
The  study  on growth of plants in containers consist of &
replications with 90 treatments and cach treatment composes of 4

plants thus  the population s 6x90x4 = 2160 plants. The
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obscrvation huas  been done monthly interval on  growth rate,
diameter of  stem ot 10 coentimeters above toil level, height of
plant, meacsuring in centimeters and also Che number of branches
recorded, Finally, the measuring of root length by Root  Length
Scanner,  frevh and dry weicht of the whole plant will be done at

the end of the experiment.

All tamarind seedling specimens for biomass accession
selection derived from seeds collected in various parts over the
country. By assumption  that cach specimen might be different
characteristics due Lo environmental condition and genotype,

The field exporiment with Completely Randomized Block
Design consists of 6 replicat tons, Yo Lreatments, cach treatment
composes of o plant= tetally Y160 plante at spacing 252 meters,

The data coltlection of the ficld cxperiment has been done as
mentioned above and the container experiment. as well, The data
will  be used as the primary  eriteria for biomass accessions
selection After hiomass accession obtained, the stomatal cbunting
technique,  angle of branches and NPK composition in Jleaf will be

confirmedly investigated,

3.1.2 Fruit study
3.1.2.1 To observe the accession mother plant
al. the original site,
To study the performance of accession mother plant in
pod yield for the preliminary evaluation of accession related to
the  Real  Value of Pulp, size and shape o1 canopy, age of plant

ete. by using IBPGR Descriptors for Tropical Fruits.
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J.1.2.2 To test the accession grafted plants in
the field
The grafted accession plants  have grown in the
testing plot with the Completely Randomized Block Design consists
of 6 replications with 4 plants for each treatment, 42 and 20
treatments for sour and sweet types, respect ively.
3.1.2.3 To anulyse the choemical composition of
pulp  and sced of sour type accession.
The  chemical  analysis  of shell, pulp and sced of
accession  has  been carried out by the method of AOAC for

supporting as’ the mean of accession sclection.

3.2 Rootlstock study
d4.2.1 The secarch 1or dwart rootstock

To test the claseificd ceedling rootslocks based
on  stomatal grouping (Progress report No.d page.l3) in  relation
ta the canopy size,

To search the untended dwarf phenotypic expre: sion
rootetocks,  Fortunately we found the potential  dwarf rootstock
which will be studied on the morphological characteristics such
at the canopy sive, internode length and leaf area etce.

3.2.2 Chemical treatment for the production of dwarf
rootstock

To control canopy size for the production of dwarf
tamarind rootstock by nging o certain inhibiting substances
namely SADH, €CC, MY, and Paclobutazol. The sceds are Lreated by
prolonged  coaking  wmethod  in solution for 6 hours at various

concentrations  viz., 1090, 2000, 3000, 4000, and 5000 ppm. The

C\\



T

number of 25 seeds are soaked in the different rates of above
concentration and required 1 oreplications.  The treated seeds are
sown in the containers, then growth rate, canopy sizoe, number of

stomata cte.  will he investigated at seedling slage.

3.3 Rhizebium study
3.3.1 To differentiate groups of Rhizobium form c¢lose
proximity bacteria by the basis of biochemical characteristics.,
Fifty nine  reolated bacteria  cultures similar to
rhizobium  cultural  charascteristics which were  tested for
some hicohemgeal chavacteristics, utilization of c¢itrate and

carbohiydrate, te differentiabe from close  proximity  bacteria,

Fach isolated bacteria was <treaked on Simmon's ¢itrate agar slan
(Appendis )y o inenbate at G0 O Aor 0K hours. The  hacterial
Srowth  wan obuerved, To tes=t the utilization of  carbohvdrate,

cach dsalated  one was inoculated  in phenol red  broth  base
{EPRERY with fonr kinds of carbohyvdrates  contained  in 5(*11.111':1“:
tubes (Appendos), Acid  and gas production in the media were
.

sheersed after incubat ion at 30 € for 18 hours.

o0,z To comfirm the Rhizobium straing by ineculating
onto tamarind secedling,

Microorganism preparat jon

Thirteern “trains  of the test  Rhizobium were

cultured on manirtol medium (Appendix 11) for 36 hours. Then, they
were centrifuged to separate cell and supernatant. at 5000 rpm. fo

10 minutes. The supernatant was disenrd and the coell obtained at

Lt

r



the  bottom  of  the tube was washed three times with  phosphite
buffer pll 7. The final cell solution was adjusted to appropiate
concentration with the same buffer,

Tamarind cecdling preparation

Tomnrand  seedy were  sown in the 6 inch clay pot

contarned sterile coile The sterile water {(w: Mout nitrogen) was
applicd 1o the pot twice o day. Alter one mouth, leave only  two
Gecd]inge n oone  pot, then  they  were  ready  for  Rhizohium
tnocultat ion,

Rhizobium inoculation

Teenty  five willilitres of cach Rhizobium inocutum was
penred in o tanaving pot. Pifteen seed pots wire used por oue
stratn of microordany«m, Chee contrel wae  treated by phosphate
buffer only. The height of the tamarind seedlings  was measured

every fifteen day interval  after incculation to observe  growth,

3.4 Cultural practice and Demonstration.
F.4001 0 To study  the effect of  plant  regulators on
widening the croteh angles of tamarind,
= To control the angles in branching by  using the

choemical substances with TIRA and BA a4t various concentrations

viz. 25, 50, 5 and 100 ppm. Hence, the wide angles in
branching normally  <ive Jong  straight lumber and  Jarge girth

which will e useful for wood utisization {ref, Teak

Tmprovement Center, Nd¢ao, Lampant, Thailand, in Project F'roposal,

r
%

\

\7
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3.4.2 To stuay the ¢ffect of spacing on growth,

- To study the effect of the different spacing
in order to find out the basic data on branching of plant for
esexuxl propagation purpose,

Completely Randomized Block Design will be used with
3 replications and 3 treatments at sprcing of 2x1, 2x1.5 and 2x2
meters,
3.4.3 To study the voung leaf production for human
consumption,
By foliar application with the substances namely
Thioureca, Urea, Potacsium nitrate, Ethephon and 2,4-D at the rate
of differcrt concentyat jony e 50, 100, 150, 200 and 250 ppm.
Completely Randomizea Dloeck Desigr with & replications 6
trcacmeats and 20 plants por treatment will be used.
20104 To stady ‘he chandge of pulp colour in storage.
The  pulp  colour w.ll gradually change from the
natural one  to  blacl vhen store in the room iLemperature. From
this «ffect, the pulp quality is inferior and price is reduvced.
Hence, the  experiment. will be tried to overcome this problem by
using the sceveral mears as Tollow :-
. Powdered =41l @ 5, 10, 15, 20, 25 and 30 %
2. Steam 15, ) and a0 minutes,
3. Sodium  metabasulphiie 10, 20, 30, 40, 50, 60, 70, 80,
90 and 100 ppm.
4. Sun dry : 3 dave,
5. Hot air incubation : 40 ) 45 , 56 ) 55 , Gd , 65 and 76 C
for 21 hours,

6. Cold storage 5 and 0 ¢,



4, Results/ Discussion/ Tables :
4.1 Testang of Germplasm

4.1.1 Biomass study

Table 1 Ranked Order of Biomass accessions in the field

{(Duncan’s Multiple Range Test, oc = 0.01 )

Ranhed Accession Score Total
order no. Weight (cm) V¥Width (em) Length(em) Score
1 T 1 1 2 4

2, 81 1 K 1 8

K 30 3 2 6 11
! 20 8 1 4 16
5. 10 2 7 11 20
G. 11 A 8 13 26
6. 78 7 14 5 26
8. 31 6 9 12 27
9. 76 10 15 3 28
10, 16 $ 5 15 29
11, 35 14 10 8 32
S 15 17 11 17 35
13. 29 11 6 27 44
14. 9 13 13 26 o¢
14, 27 19 . 24 9 52

—
-1
[+
L

16. 18 18 18



Ranked Accession Score Total
order no. Height (cm) Width (cm) Length(cem) 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 13 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
21, 89 22 44 21 87
29, 8 33 26 29 88
30 40 27 2] 42 90
31, 36 25 32 43 100
32. 79 35 27 10 102
33. 80 38 34 34 106
31, 84 45 39 25 109
35, 24 30 36 48 114
36, 42 24 37 . 59 120
a1, 19 37 29 56 122
a7, 43 50 42 30 122



Ranked Accession Score Total
order no, Height (em) Width (cm) Length{cm) Score
10 12 11 10 16 127
10 75 19 52 36 127
12, 15 19 15 37 131
13. 34 11 11 47 132
43, 71 66 38 28 132
15, e£6 16 49 39 134
46. 26 52 35 52 139
17 3 31 13 66 140
18, 21 43 50 53 14¢
48. 74 55 33 38 146
50 39 54 18 54 156
51, 70 64 57 11 162
52, 5 51 51 62 164
33. 13 10 55 70 165
53, 33 56 59 50 165
55, 4 34 65 67 166
56, 85 63 16 a8 167
57, 28 69 54 45 168
57. 62 G5 71 32 168
57, 72 60 17 61 168
60. 56 61 60 19 170
61. 60 47 €8 57 172

62, 57 62 63 i1 176
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Ranked Accession Score Total
order no. Height {(cm) Width (cm) Length(cm) Score
63, 17 78 80 20 178
64. 23 59 62 60 181
65, 7 53 58 77 184
66 2 42 67 81 190
67 6 68 61 71 200
68. 61 g2 56 G 202
69. 69 67 70 68 205
70. 19 58 73 75 206
71 B2 57 83 69 209
71, 48 72 72 65 209
73. 65 77 78 85 210
74, 54 73 66 72 21]
75, 90 75 76 63 214
76. 44 70 74 76 220
76, 48 71 75 71 220
78, 53 76 69 82 227
78. 59 83 64 80 227
80. 52 74 77 79 230
81 58 81 82 73 236
B2, 16 80 79 78 237
83, 5] 84 8] 84 249
84, 68 79 84 89 252
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Ranked Accession Score Total
order no. Height (cm) Width (cm) Length({cm) 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 68 90 90 268

o\
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Table 2 Ranked order of Biomass accessions in the container

{ Duncan's Multiple Range Test, o€ = 0.01)

Ranked Accession Score Total
order no. Height (cm) Width (cm) Length(cm) Score
1. 19 1 1 1 3
2. 47 7 3 ! 14
3. 50 5 7 8 20
3 74 2 9 9 20
5. 60 3 12 6 21
6. 58 8 10 10 28
7. 16 4 26 2 32
7. 79 9 8 15 32
9. 13 ¢ 6 Ju 42
10.° 51 19 11 17 17
11. 35 10 15 24 19
12. 10 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



Ranked

Accession

Height (cm)

Width (cm)

Length{cm)

Score

12.
13.
44.

70

69

6Y

11
46
H1
18
28
30
37
13
32

31
12
66
33
29
23

27

19
53
43
34
4]
61

18
45
31
47

43

ah

19

93

96

97

101
103
107
107
113
116
117
118
120
123
128
128
135



Ranked Accession Score Totlal
order no. Height. (ca) W¥idth (em) Length(em) Score
15, 65 50 10 16 136
16. 85 38 44 36 138
47. 12 21 79 14 144
18, 8 14 71 64 149
19, 24 14 74 34 152
50. 76 61 55 a8 154
51 71 53 16 57 156
52, 20 57 62 40 159
53. o4 24 50 57 161
54. 84 34 19 7Y 162
55, 1 52 €0 51 163
56, 11 60 64 30 163
57. 11 64 42 Gl 167
S8, { 40 73 59 172
59. 12 65 58 53 176 -
60. 15 48 68 62 178
Gl. 25 54 65 60 179
62 28 82 67 33 182
62. 18 55 57 70 182
64. 80 84 24 75 183
G5, 30 39 77 68 184
6G. 56 67 54 G5 186

67. 53 78 59 52 189



Ranked Accession Score Total
order 1o, Heelght (cem)  Width (em)  Length{cm) Score
68, 21 59 70 63 192
6Y. 38 81 75 37 193
69. 83 79 14 80 193
71. 7 71 52 72 195
72. 19 74 76 417 197
73. 81 70 18 82 200
74. 16 72 63 67 202 !
75. 67 o8 66 81 205
76, 29 64 74 (3 218
76. 64 62 72 84 218
8. 10 68 84 69 221
78. 55 75 80 66 221
Hu. 39 77 82 74 233
81, 82 8Y 56 89 234
8. 17 85 69 83 2317
g, 34 80 83 76 239
84, 9 83 81 78 242
85, 22 73 86 86 245
86, 2 87 88 73 248
86. 3 86 85 77 248
86 23 76 87 85 248
89. 13 88 8Y 48 265

90. 217 90 40 90 270
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All these samples will be pecked in transparent and
opague containers and observed the chanue of pulpecolour with
spectrophotomcter Model, Shimaza UV - 230, The  design of
experiment I Completely  Kandomized Block Design  with 3

replications, cach treatment concists of the 6 samples and each

sample weight is 230 grams,

From table I and 2 the classification of

Biomanss  Accession based on Ranked Order, it was found that there

i the ercat difference on total score which derived from the

growth characters oy, height, width and tength of canapy. The

resalt shawed  that the low score represent the  vigoprous  plant
while the hivh crore is dwart one.

The  resalt of field and container esperiment is highly

contrast on  Ranked Order,  Since the heredity and environmenial

Factors might canse the vartation trom sceed 1o seed. It is noticed

Phat the Biomass accessions in containers which arranged in closed

Spacing that causes hivh  competition in community such as  the
Piomass acecssion ney 19 may be suitahle for closed planting in

biomass production,
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4.1.2 Fruit study
1.1.2.1 To observe the accession mother plant at the
original site.

Table 3 Pod Yield of Sour type accession

Accession No, Source of Collection Yield (kg.)
86 - 2 - 13 - 00 Sakon Nakhon 1.2450
86 - 2 - 13 - 019 53,000
BG - 2 - 13 - 018 65,000
86 - 2 - 1% - 0%0 5.000
Bh - 2 - 11 - 015 120.000
6 - 2 - 13 - 008 20,000
Bt - 2 - 13 - 002 0. 500
H6 - 2 - 13 - 004 27.000
e o- 2 - 13 - 017 73.000
HG - 2 - 13 - 001 731,000
86 - 2 - 13 - 004 51.500
BG - 2 - 13 -~ (05 1,000
BG -~ 2 - 138 - 011 39.000
BG - 2 - 08 - (O34 Mukdaharn 3.500
86 - 2 - 08 - 028 0.200
8O - 2 - 08 - 083 13.000
RG - 2 - OB - 183 15.000
HGE - 2 - 08 - DG 316,000
B6 - 2 - 08 - 095 v 15,000
87 - 2 - 08 - 003 14.000
87 - 2 - 08 - 027 2.000
BT - 2 - 08 - 025 20,000
87 - 2 - uH - 014 0. 800
B7 - 2 - 0K - 024 2,000

87 - 2 - 08 - 005 8. 500



Accession No, Source of Collcection Yield (kg.)
87 - 2 - 17 - n21 Ubon Ratchathani 36.000
BT - 2 - 17 - Qre 56,000
BT - 2 - 17 - 011 16,280
BT - 2 - 17 - 009 5.40v
BT - 2 - 17 ~ ulg 0.720
B7 - 2 - 17 - 00K 84,450
BT - 2 - 17 ~ 026 226,000
BT - 2 - 01 - Qa5 Nakhon Ratchasima 2,200
BT - 2 =09 - 017 Yasothon 60.000
BT - 34 - 20 - 002 Samut Sakhon -

BT - 4 - 14 - 003 Satun 100,000
BT - 2 - 01 - 005 halasin 6,000
Wi = 1 - uz - 601 chiang Hat H0), 000
R -~ 1 -~ 02 - po2 -

BT =1 - 02 - 003 935,000
Bi - 1 - 02 - 004 120.000

Hi - 1 = 02 - 005 " 100.000
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From Table 3 <chowing {he mature pod vield of accession
! 1 A

that  collected from the wvhole country in the year 1987-1988,
The vicld of  cach accession 1s quite  different due  to  the
climatic conditions and qenetic faclors, Therefore, the yield

evaluat ion should be repeated in the same Jocallity
1.1.2.2 le test the accession grafted plants in the
ficld.
The urafted accession plants alrcady have been grown in the
erperimental plot for further obtervat ion.
401,208 To  analyse the chemical composition of pulp

and sced far sour fype accoecsion

= -



of wmature pod.

Cherical analysis

Table 4

Shell Secd

Pulp Chell

-0z -
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From table | showing the chemical composition of pulp, shell
and  seed of some accessions, the result has  indicated a great
vartation in term  of percentage  of  sugar, starch, tannin,
tartaric  acid  and  protein, This analyeis will be used for

supporting the selection of SUPCIr1or accession,

4.2 Rootstock study
1.2 The search for dwarf rootstock
1.2.1.1 To test  the classified seedling
rootstocks based on stomatal grouping

in relation to the canapy sire,
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From Fig.1 it has shown that there is no difference on
crowth  characters oy, canopy and stem diameter of the rootstocks
at  carly  stage  based on the number of stomata., However, tLhe
further observation should be done in the field.

oo 1.2 Tu scarch the untended dwarf phenotypic expression

rootocks,

i
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Table § Compurison of Morphological Characteristics

on  Dwarl Rootstock and Acces:ion

Plant Xo. Girth Canopy * Age internode Length 3% Leal areas/100 leaves®ss
{cm) {m3) {yrs) tom) (cm2) i
N
_________________________________________________________________________________________________ :
[
87-2-17-021 Control 322 y180.00 15 1.705 110.82
Dwari No 1 3T 149.76 30 1.1ul 79.86
Drart No 2 73 27440 20 1.833 Y5.28
¥ Measured at 100 centimetres above ground level
s loternode  Lendth trom an average of 10 shoots.

tix Automatic Areameter Model No. AAC-400 ftavashi Denkon Co., LTD.
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From Table 5 showing the morphological characteristics

of the Accession No. BT-2-021 plant as control ‘o compare with
the  Dwarf Rootstock No. 1 and 2, the result indicated that
canopy, internode Leemitt by and leaf area ol Dwarf No.l are
quite difference, However, the  further study  in anatomical

charactoers v, stomatal country, epidermall cell, palisade cel

. in order to prave e unique dwarf rootstock characlers.

ctoe

J.002 Chemical treatment for the production of dwarf

e L

rontstock

\l

Y



Table 6 Effect of Chemical Substances on Growth of Seedlings

Plant
Growth Concentration Heaght Width Length Canopy Lenght of node Diamcter
Substances (ppm) (cm) (cm) (cw) (cmd) (cm) (cm)
Control 0 T1.383 ARC 10.33 AnC 21.7%6 AR 20121.33 anc 1.21 ARCDE 0.61 ARC
SADH 100 71.00 ARC 23.00 A 23,000 5 TT63Y.67 4 1.29 are 0.51 ARCDE
2000 75.00 AR 20.33 B 22000 AR A26I6,.67 AR .19 PCDF d.64 ARC
3000 65,67 ARCDE 19.67 AR TRV ARCD URZ0BLAET ARODE .10 DEFG 0.60 ARCDE .
1000 66.33 APCDE 20.00 4n TRLO0 ApCn. 228,87 ARCDE 1.21 ABRCDF 0.64 ARCD g
5000 B3, 67 ARTDE 20.33 AR TTL3L ApenE 2OTY8.67 ABRCDE 120 P.{'[; 0.64 ARC !
ccC 1000 62.67 RCDEF 16,00 pCDE TRUET ARCDE 10161.57 DPCODE 1.27 ARC 0.57 RCDEF
2000 64,00 ABCDE 13.67 DE 2087 n 11226.00 DE 1.27 ARC 0.56 DEFG
3000 66.33 ARCDE 16.€7 RCDE Y700 AP DE 1R878.00 BCDE 1.29 APRC 0.55 EFG
£000 61.33 CDEF 12.67 ¥ 13,03 Cn 10338.00 E 1.29 ABC 0.55 EFG
5000 55.67 DEF 15.33 BCDE TPOAY e 15931.00 CDE 1.34 A 0.52 FG


http:15931.00
http:10288.00

Plant

Growth Concentration Height Width Length Canopy Lenght of node Diameter

Substances {ppm) {cm) {cm) {(cn) {cm3) {cm) {cm)

MH 1000 77.00 A IR.G7 ARCDE 18,67 ARCD 27714.00 ARCD 1.22 &PCD 0.64 ARCD
200e 67.67 ARCD 14,20 pe TS.67 ARCT 15007.67 CLE 1.16 CDEF 0.62 ABCDE
3000 6,657 DEF 15.67 LeDE 18,00 APCD 16012.32 ¢nbe 1.19 PCDE 0.61 ABCDE
1060 SRR CDEL Pr.0g topt 19,090 AReh I5641.53 BOCRE 1.33 a3 0.65 AB
000 6,00 Dk 16,30 pony 1R.32 ApCh 1i174.32 RODE 1.15 CDEFG 0.57 CDEF

Pac 1000 33.67 EF 17.00 RODE 1.0 A p 17536.00 RCDE 1.02 EFG 0.66 A
2000 1,00 GH Z0.67 R 20067 AR 17546.67 BODE 0.93 1 0.57 BCDEF
3000 3B.67 GH 14,060 ABCDE  12.A7 ARCD 14862.00 CDE 0.24 H1 0.48 G
1000 26,00 H 16.33 pepr 15,67 ABRCD 2419.00 F .06 FGH 0.50 FG
5000 50.33 FG 17.33 RODE 18.00 spcry 15809.32 CDE 1.03 GHI 0.58 APCDEF

—LZ—
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From Table © the chemical treatment for the production of

dwar{ rootstocks by using a certain inhibitors viz. SADH, Ccc,

MH and  Paclobutrazol  effected highly significant. on growth
characters, Eepecialiy  both  CCC and  Paclobutrazol trend to
induce  dwarfness. However, the field experiment should be
observea,

W
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4.3 Rhizobium study

Table 7 The average heiglh of tasarind seedling inoulated with test Rhizobium,

Microorganism Average  height. of  tamarind  geedlings Increasing heigth

0 day (cm) 41 day (ecm) (cam)

) 15.41 23,05 7.64

2 16.00 23.26 7.26
3 15.82 22.89 7.07

4 16.14 23.02 6.58
5 16,24 23.82 7.58
6 15,33 22.17 6.84

7 16,09 23:20 7,17
# 1700 3,40 G.78
9 16.70 22,45 £.75
10 16,32 23.22 6.90
11 15.50 21.72 6.22
12 16.12 23.44 7,32
13 14.8Y 21.93 7.04
Control 16,12 22.81 6.69
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Fifteen out of the 59 isolated of bacterijal cultures could
not utilize citrate but could Produce acid with out gas in phenol
red  broth base medium containing glucose, sucrose, lactose or
mannitol.  These  chapmet cristics belong to Lhe renus Rhivolbium
Gvcordineg to wergey's Manual o of svetematic Racieriel ogy  (Kricg
and  Holt, 1981) . 20 thig resualt, only 25% of cultures isolated
from the  proot samples had the biochemical charac teristics which
vere camilar tea Rhizaobiam Trang., Tt was too low to consider that
they  were the Bhicobiam ancsociating  wWith tamarind roots.  Thus,

the 15 selited  hacteria vere inoculated into the tamarind

seedling greown on sterile v lacking  or hiovviang small amnount
of  nmitricen  forp confirmation of 11 recuylt,

Tt wvas found ot hat thee increasing heicht of  the tamarind
cecdbimis of the thirteen test Rhizobium  straine and the control
Wits not smivnn ficant by different as shown in table 7.

From thys result Chere was trace amount of nitrocen left in
the sterile soil, The vcecdlines could utilize this  element, for
srowth  which we could observe [rom the control secdlings. There
Was a0 characteristic of jo. king nitrosen in the control  pots,
Dus nesl evperiment  wil be  facused on Inoculating  of test
thiizobium  on Lamarind seedling wrown  in washed steriie sand
abzolute]y lacking of nitrogen to confirm whether there are  any
diffoeroenty happencd betweon the test sirains aud the cuntrol, We
also  tLry to prove our test Rhizobium by ineculating on various
kiunds  of  bean secdling  cultured op washoed  sterile  sand to

obscrved whotherp there are any nodules occurred,
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4.4 Cultural Practice and Demonstration
4.1.1 To study the effect of plant regulators on widening
the eroteh nugles of tamarind.

Table 8 Effect. of growth substances on ungle of branches

Growth substance Concentration Angle
(ppm) ()
Control 0 70.909
TIBA 25 71.325
50 72,801
75 71.803
100 72,942
DA 25 TH. 144
20 76.060
75 76,194
100 74.858
test NS
[ 5,64
From  Table 8 showing the effect of growth substances

on the branch anvile, found that there ic no statistical difforence
in o all binde  and cancentrations of  chemical, Howe sy the
treated plants shoubd  be transplanted from containers to the pot

for further stady on the amcte of branches,
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4.4.2 To Study the effect of gpacing on growth

Table 9 The aversge number af branches, girth and

height. of plant. 10 montha afler planting

Specing No. of Beanch Height. of Planis Girth
(m) (cm) (em)
2.0 x 1.0 f.920 b 37.980 1.86 b
2.0 x 1.5 10.260 @ 41,970 2.15 a
2.0 x 2.0 9,700 o AR 320 1.93 b
Terst N.&
CV (%) 9.87 .07 1.39

From Table 9 the experiment on the different. spreing  of
planting, it is found that, the mmber of branches and girth  of
2.0 v 1h meters spacing are highly significant, from the others

bt there i¢ no difference on height, of plants,
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Conclusion / Hemark

1. There is

a vroeat difference on urowth characters of

cach biomass acccssion grown in Lhe field and containers,

might bhe

planting

utiliczed for biomass production novarious

syetems

2. Sorl and climatic condition influence to the pod vield
of the mother plants at the criginal sites,

3. The  chemical analysis of each accessron indicates  the
diftercuce,

4 One  dwart rootstock was found based on  morphelogical
characteristics that should be studied in other aspects
to prove ite dunprfnese,

N CCC and Pactobutiazol has tendeney to control {the
Canopy s,

6. No oo effect of chemical substances (T1BA and DPA)  on
widening the croteh aneles of tamarind at seedling stage.,

7. The cpacin of 2,0 x 1.4 meters produced more number of

branches
Workplan for
6.1 Testing of

G.1.1

the

Biomasy

Fruit.

and larcer girth,

Noxt leriod:

Germplaoagm

study

growth of plant both in field

To =tudy the

and containers,

sludy.,

To wbeerve the accession mother plants at the
oriyrinal sitesg,
To test the acceasion grafted plants in the

field,


http:bjioml.as

- 34 -

~ To analyse the chemical composition of leaf
and prcd of accessions,
6.2 Roolstock study
6.1.1 The search for dwarf rootstocl.
- To search  and  test the untended dwarf
phenotypire  expression plant,
6.2.2 Chemical treatment  for the production of dwarf
rool stock,
6.3 Rhizobium study,
- To stady the inoculation and isolation of
“hizobium from tamarind,
= To tdentify the knicsobium from tamarind under
Flectron Microscope,
6. Cultural practice and Demonstration
- To study the effect of plant regulaters on widening
the croteh angles of tamarind.
- To study the offect of spacing on growth,
- To  study the production of younu leaf,
- To stady the chance of pulp colour in storage.

- To stuwdy the seed storage,
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Table )

in the

(Duncan's Multiple Range Test, ot =

Petailed data of Riomass accessions

field

- 37 -

with statistical analysis

0.01)

Ranked

arder

Accession

ho,

Heaght
(cm)

Accession

width

(cm)

{cm)

21,

L2l
-3

63,

L0
.00

A0

LDt

1. 00
L H0

.33

AR
ARC
ABCD
ABCH
ARCD
ABRCD
ABCD
ARCh
AbCh
ABCDE
ABCDE

) ABCDE

ARCDE
ARCHE
ABCDE
ABCDE
ABRCDE
ARCDE
ABCDE

69,43
68,83
G883
68.00
68,00
67,43
G7.17

67.00

bd. 17
£3.00

62,17

54,84
50,84
59,84

59.83

A

Al

Al

AB

AB

ABC
Abe
ABCD
ALCDE
ALt i,
ABCDET
ABCDEY

APCDEEFG

) ARCDEEG

ABCDEFG
ARCDEFG
ARCDERG
ABCDEFG
ABCDEFG
ABCDEFG

ABCDELFG

10

31

89

64,50
64,17
58.83
58.00
57,50
57.50
56,17
54,067
54,50
23,00
52,83
52,67
52,67
52.67
52,17
32,17
50,00
49,67
49,33
19.17
19.00

ABC

ABC

ARCD
ABCD
ARCL
ARCD
ABUD
ABCDh
ABCD
ALCD
ARCDH
ABCD
ABCD
ABCD
ABCD
ARCD
ABCD
ABCD
ABCD



Ranhed

urder

Accession

Tity,

Height

(cm)

B,
49,
10.
11.

43,
14.
Ah.

36
8

10

~N
oo

21

67

62.00
G1.00
60,343
60.17
59,81
49,67
549,33
Ha.43
K]
58.67
LY I e
98,17
58,00
HT. U
S7.607
57.50

57.00

a0, 00
H6.00
H6.00

H6.00

ABCDEF

ARCDEF

ALCDEF
ABCDEY
ABCOEY
ABTDEL
ARCDEF
ABCOEY
ALCDEF
ARCRET
ABCDEF
ABCDEY
ABCDEVF
ABCDEF
ABCDEF
ABCDEY
ABCDEF
ARCDEF
ABCDEE
ALCDEK
ABCDEF
ABCDEF
ABCDEF

ABCDEY

27

48

749

83

19

2?

36

84

89
15

59,17
58,43
h87
57.17
H7.00
HG.HY
H6.8Y
H6.67
56,17
56.00
55,84
556,67
50,50
54.67
H4.67
53.83

53,83

Ha.00
51,67
51.67
51.50

51,450

ABCDENG
ABCDEFG
ABCDEEFG
ABCDEFG
ABCDEFG
ABCDOEFG
ABCDEFG
ABCOEFG
ABCDIEFG
ABCDEFG
ABCDEFG
ABCDEIG
ABCDOEFG
ABCDEFG
ABCDEKG
\BCDEFG
ABCHEFG
ABCDEFG
ABCDOEFG
ABCDEFG
ABCDEFG
ABCDEFG
ABCDEFG
ABCDEFG

80
18

75

74
R6

17.33
17.33
17.117
1717
47.00
17.00
16.17
15,67
45.67
15.67
45.33
15.33
15.17
11,33
14.33
44.17
14.17
43.83
43.83
13.67
12.83
12.83
12.50
42.50

ABCD
ARCD
ABCD
ABCD
ABCD
ABCD
ABCD
ARCD
ABCD
ABCD
ABCH
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ARCD

W



Ranked Accession Height Accession width Accession Length

order no. {cm) no. {(cm) no. (cm)

16, He 55,80 ABCDEF BS 51,50 ABCDEFG 12 12.33 ABCD
17, 60 85.50 ABCDEER 72 51.00 ABCDEFG 34 42.33 ABCD
18, 22 S5.017 ABCDEY 39 50,17 ABCDEFG 74 12,17 ARCD
149, 1% 95,17 ARCHEF RE 16,67 ABCDEFG 46 42.00 ABCD
50. 43 S5.17 ARCDEY 21 49.17 ABCDEKG 03 10.50 ARCD
al. 5 51,50 ABCDEF 5 19,17 ABCDEFG 57 40.33 ABCD
52, 206 54034 ABCUEF Th 18.50 ABCDEFG 26 40.00 ABCD
54, 7 549033 ACDRE 74 18,34 ABCDEFG 21 39.67 ABCD
RE| 39 E4.17 ABCDEF 28 18,33 ARCDEFG 349 39,33 ARCD
54, 74 LUL6T ARCDEY 18 16,00 ARCDERG 65 39.17 ABCD
56, 33 G300 ABCLED 6l 17,88 ANCDERG 14 39,17 ARCD
07, 82 H3.50 ARCDEF it 17,83 ABCDERG 60 39,17 ABCD
3. 19 53,17 ABCDEF i 47.50 ARCDEFG K5 39.17 ABCD
Sa. 23 53,00 ABCDEF 33 17,00 ABCDEFG 4z 39,17 ABCD
60, 72 53,00 ABCDEF a6 17,17 ABCDEFG 25 39.17 ABCD
61, 56 HZUH3 ABCDEF 6 47.17 ABCDEFG T2 39.00 ABCD
62, 57 H2.00 ABCDEF 23 47.00 AHCDEFG 5 48.83 ABCD
63, 85 52,00 ARCLHEYK 57 16,67 ABCDEFG 90 38.67 ABCD
61, 70 SEons Anchr, 59 16,017 ARCDEFG 61 38.33 ABCD
65, b2 SLUHS ABCDER 4 16.00 ABCHEKG HH 37.83 ABCD
66, 71 G167 ARCOEF 54 46,00 ARCBEFG 3 37.67 ABCD
67, 649 51,50 ARCDEF 2 15.67 ARCDEFG 4 37.33 ARCD
6O, 6 510U ABCDEF 60 15.67 ABCDEFG 69 36.83 ABCD
64, 28 H1,00 ARCDEL HY 45.67 APCOEFG B2 36.83 ABCD



Ranked  Accession Hedght Acivssion width Accession Length
order no. {cm) L, “(en) no. {cm)
70. 44 50,33 ABCDEF 64 45.50 ABCDEFG 13 36.67 ABCD
7t. 44 50,00 ABCDEF 62 45.50 ABCDEFG 6 35.50 ABCD
2. 84 19.5L0 ABCDEY #H 14.843 ABCOEFG HE| 35.50 ABCD
73. HY| 19,50 ABCDEY 19 AR.83 ABCDEFG 58 45,33 ABCD
7, H2 19,34 ARCDEF 14 14.50 ABCDEFG 18 35,00 ABCD
74, 90 AR, 83 ABCDEY 18 43,17 ABCDEFG 44 34.83 ABCD
76, 53 18,67 ABCHEF 20 42,83 ABCDEFG 14 34.00 ABCDH
17. 6GhH AH. Y BODEF HY/ 42.33 ABCDEFG 7 34,00 ABCD
74. 47 47.67  Beper 6h 12.33 ABCOEFG 16 33.83 ABCD
74. 6H AT.56 BCDEFR 16 41,83 ABCDEFG Y 32,67 BCD
8O, 16 17.33  RChEF 17 11,83 ABCDEYG 59 d1.50 ch
Ht, o4 AT 17 Iebiy H 10,17 ABCDEFG 2 30.17 ch
M [ A7.17  HCODEEK b 40.17 ABCOENG ] 29.83 ch
g4, H0 16,00 ChEY He JY U3 ABCDERG 63 29.83 ch
89, 51 A5.17 CDEF 68 37.50 ABCDEFG 51 29,67 ch
e, 63 45,67 ChE) 5h 36.67  BCDEFG 66 29.58 o)}
B6. HH) 13,00 DEF 64 35,50 CDEFG 55 29,00 ch
87. H0) J9.83 kF 66 KRR DEFG H0 28.83 ch
1A, 73 J9.83 k¥ 60 33,84 EFG 64 28.17 ch
89, 641 349,50 kE G 42,33 FG 68 28.17 €D
90. G6 25,42 I¢ 73 30,00 G 73 26.00 D
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Table 2 Detailed data of Biomuss accessions

in the field on ranked order

Ranked Accession  no.

order Helght Width Length
1. 717 77 81
2. 10 30 77
3. 30 81 76
4, 81 20 20
5. 11 16 78
G. 31 29 30
7. 78 10 156
8. 20 11 35
9. 16 31 217
10. 76 a5 83
11. 29 15 10
12. 1 17 K}
13. ] ] 11
14, 35 78 25
15, 11 76 16
16, 32 32 87
17. 15 25 18
18. 18 18 38
19. 27 11 67
20. 38 14 47

21. 17 40 89



Ranked Accession  no.

order Height Width Length
22, 89 67 17
23, 87 B7 32
24, 42 27 1
25, 36 38 84
26 83 8 9
27 10 79 29
24, 37 83 71
24 25 19 8
30) 24 1 43
31, 3 22 14
32. 67 36 62
a3, 8 37 41
34. 4 80 8C
35, 79 26 38
36. 14 24 75
37. 19 12 45
38, 80 71 74
a9, 75 84 86
10, 13 12 79
41, 12 34 70
42, 2 43 40
13. 21 3 36

14, 34 89 22



62.
63.
64.
65,
. 66,
67.

Accession

34
24

33
57
26
21
39

19
60

42
23
72

90
61
88

YHD



Ranked Accession no.

order Height Width Length
8 6 60 69
69. 28 53 82
70. 44 69 13
71. 18 62 6
72, 88 88 4
73 54 49 58
74, 52 44 18
7%, 90 18 49
76. 53 90 44
71. 65 52 7
T8, 17 69 46
79, 68 16 62
80, 16 47 59
41, 58 51 2
82 61 58 53
83, 59 82 63
a4, hl 68 51
85, 63 a5 66
86, 55 64 55
87, 50 66 50
8H. 73 50 64
Ha, 64 63 68

90, 66 73 73
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Table 3 Detailed data of Biomass accession
in the field on different growth characteristics

Accession Height wWidth Length Canopy
no. (cm) {cm) {cm) (m3)
1. 66.83 56.67 17.17 0.18
2, 56.00 45.67 30,17 0.08
3. 58.83 51.67 37.67 0.12
1. h8.17 16.00 37.33 0.10
5. 654.50 45.17 38.83 0.11
€. 61.25 1717 35.50 0.09
7. 54.33 17.50 34.00 0.09
8. 58.33 57,17 45,67 0.15
9. 66.C3 62.17 17.00 0.20
10, 74.117 67.17 52,84 0.26
11. 68.50 67.00 h2.67 0.25
12. 56.17 53.33 42.33 0.13
13, 56.17 18.00 36.67 0.10
14, 57.483 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. 63.00 63.00 17.83 0.19
18, 6G4.33 H9.83 50.00 0.19
19. 57.67 h6.83 39.17 1.30
20. 67.83 68.n0 58.00 0.23
21, 56.00 19.17 39.67 0.11

22. 55.17 56.17 42.50 0.13



no.

42,
43,
14,
45,

46.

{cm)

67.00
74,00
68.03
66.00
53.50
56,00
66,50
60.33
99.67
63,17
54.17
59.83
b6.33
61.00
55,17
50.33
55,17

47.33

47.00
G1.67
61.17
55,50
58.33
48.33
67.83
68.83
66.50
61,33
47.50
53.00
66,17
56,00
55.83
H8.17
50.17
59.83
59.83
54.67
51,67
43.50

Length

(cm)

39,17
12.17
52.67

40,00

40,50
12.33
ha.57
12.83
19.67
14,33
39.32
12.83
45.33
39.17
15.67
34.00
14.17
33.83

Canopy
(m3)

0.10
0.14
0,19
0.12
0.20
0.11
0.21
0.30
0.24
0.19
0.1
0,13
0.24
0.14
0.17
0.16
0.11
0.1¢
0.18
0.13
0.13
0.08
0.13
0.07

W
Y



Accessiun Height Width Length Canopy
no. (cm) {cm) (cm) {m3)
417. 47.67 41.8% 49.17 0.10
48. 50.00 44.17 3u.00 0.08
19, 63.17 413.83 34.83 0.08
50. 39.83 33.83 28.83 0.04
61, 20017 40.17 29.67 0.056
52. 49.33 12,33 32.67 0.07
53. 4B.6Y 45.67 29,83 0.07
64 49.50 46.00 35.50 0.08
55, 43.00 36.67 24.00 0.05
66, H2.83 47.17 42.00 0.11
57, 52.50 16.67 10.33 0.10
58, 47.11 40.17 35,33 0.07
59 46.00 46.17 31.50 0.07
60. 55.50 15.67 39.17 0.10
61. 47.117 47.83 38,33 0.09
62. 51.83 15,50 15,34 0.1}
63. 43.67 32.33 25.83 0.04
64. 19.50 35.50 23.117 0.04
Go. 48.33 42.33 39.17 0.08
66, 45,42 34.33 29.58 0.04
67. 58.67 69.33 49.33 0.17
GH. 47.560 37.50 2B.17 0.05
69, H1.50 45.50 36.83 0.09

70. 51.83 47.53 43.67 0.11



Accession Height Yidth Length Canopy
no. (cx) (cm) (cm) (n3)
71. 51.67 53.83 46.17 0.13
72. 53.00 51.00 39.00 0.11
73. 39.83 30.00 26.00 0.03
74, 53.67 48.33 44.17 0.11
75, 57.00 44.50 44,33 0.12
76. 67.50 61,50 58.83 0.25
77. 76.04 69.83 64.17 0.34
74. 68,00 61.50 57.50 0.26
79, 58,00 57.00 43.83 0.15
80, 57.50 55.67 15.17 0.15
81, 71.60 68,83 64.50 0.32
12, N300 39,84 36.83 0.08
43, 60,17 56.84 53.00 0.18
Bi, 56.00 53.67 17.17 0.14
85, 52,00 51.00 39.17 0.10
86. 55.83 49,67 43.83 0.12
y7. (2,00 59.17 52.17 0.19
88, 19,50 413,83 37.83 0.08
89, 62.17 51.50 49.00 0.16

90. 18.83 12.83 38.67 0.08



Table 4

- 49 -

Detailed

data of Biomass

sccessions

in the container with statistical analysis

{(Duncan’s Multiple Range Test, o=

0.01)

Ranked

order

Accession

no.

{cm)

Height

Accession

No.

Lenght

{cm)

19,

10

140.63
139,63
138.69
136,54
136,13
146,00
136,96

1,6.72

134,67
134.29
134.21
133,92
133.63
133.38
133,33

133.04

Accession width
no. {cm)
A 19 T7.71 A
AB 87 77.67 A
ADB 47 74.58 AB
AB HE 72.96 ABC
ARC 90 72.83 ABC
ARBC 13 71.13 ABCD
ABCDH 50 70.38 ABCDE
ABCD 74 70,35 ARCDE
ARCD 74 70.04 ABCDE
ABCD H8 69.25 ABCDE
ABCD bl 69.00 ABCDE
ABCD 60 68.38 ABCDE
ABCD 18 67.83 AHCDE
APRCD 66 67.50 ARCDE
ABCD 35 67.21 ABCDE
ABCDH 33 67.08 ABCDE
ABCD 14 6H.88 ABCDE
ABCD 78 65.74 ABCDE
ABCD 77 65.67 ABCDE
ABCD B4 65.55 ABCDE

19
46
40
17

87.33
84.58
84.46
83.63
80.96
80.17
78,63
77.71
77.54
77,38
76,83
76. 48
76.25
76.08
75,92
75.83
75,79
75.54
75,29
74.83

A

ABD
ABC
ABCD
ABCDE
ARCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE

\Y



Panked

order

Accession

Nneo.

Height

{cm)

Accession

Ho,

width

{cm)

Accession

No.

(cm)

36.

H9
69
33
L
85

132,96
152,92
132,92
192,29
142.00
131,40
141,33
131.29
130.96
130.79
130.40
130. 38
129,92
129.67
129. 54
129.38
129. 38
128.16
128,38
128. 29
128.08
127.38
126.71
126,65

ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ALCDE
ABCDE
ABCDE
ABCDE
ABCDE

65.00
64.88
64.84
64,06
64.75
64.71]
64.64
64.54
64.50
64,25
64.13
64.13
63.83
63.75
63,29
62.488
61,886
61.71
61.67
61.33
61.33
61.29
61.21
60.83

ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCHE
ABCDE
ABRCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE

26
61
73
13
36
68
28

70
66
38
76

20
62
78
63

12

73.63
72,19

2.75
12.7]
72.33
72.25
72.17
72.13
72.00
71,71
71.38
71.00
70.83
70.83
70.78
70.56
70.21

ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ARCDE
ABCDE
ABCDE
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCEDF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABRCDEF
ABCDEF

W)



Ranked

order

Accession

no.

Height

(cm)

Accession

width

18,

64,
65,
66.
67.
68,

68
20
G7

[
—

76
64
78
11

42

-1
-3

a6

10

125.67

125,54
124,92
124,79
124,74
124.50
124.50
124,46

123,83

122.92
122.83
122.3]
122,29
122,66
121.75
120,88

120,38

ABCDE
ABCDE
ABCDE
ABUDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDI:
ABUDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABUDE
ABCDE
ABCDE
ARCIHE
ARCDE
ABCDE
ARCDE

28

60,22
60.21
09,42
59.26
589,25
59.21
59,17
5917
HE RN
H8.5HA
58,58
58,22
58,17
58,13
H7.75
67,13
56,92
56.67

56,63

56.08
56,04
55.83

ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDHE
ABCDE
ABCDE
ARCDE
ARCDFE
AUCDE
ABCDFE,
ABCDE
ABCDE
ABCDE
ABCLE
ABCDE
ABCDE
ABCDE
ABCDE

53
12

a0

69.67
69,58
69.33
69,13
69,00
68.92
68,25
64,17
67.83
G7.74%
67,56
67,54
67.29
66,96
66.71
66.67
66.51
66.21
65.96
65.63
65.38
65.17

ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ARCDEF
ABCDEF
AECDEF
ARCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF

0
V7



Ranked Accession

Height.

{em)

Accession

width

order no.
69. 29
70. gt
71. 7
72 16
73. 22
74. 19
75. 55
76. 23
117. KiH
8. 53
74 B3
80 $4
81 38
H2 28
#y. 9
B4 B0
85, 17
86. 3
87. 2
8. 13
89, 82
90 27

120.38 ABCDE

119,
119,
118.
117,

97
84
92
08

.04

144.7!¢

114,71

114.

112.41

112,
110,

108.1

105,
103.

48,

25
17
38

ABCOE
ABCDE
ABCDE
BCHE
BCDE
BCLE
BCDE
BCDE
BCDE
BCDE
BCDhE
BCHE
BCDE
BCDE
BCDE
BCDE
BCOE
BCDE
CDhE
DE

E

64

55.63
556.43

55.42

54.13
54.00
53.79
50.92
50.88
50.83
19.67
17.29
146. 48
16.17
44.96
43.21

ABCDE
ABCDOE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE

ABCDE

2 ABCDE

ABCDE
ABCDOE
ABCHE
ABCHE
ABCDE
ABCDE
ABCDE
BCDE
BCDE
CbhE
ChE
DE

Ty

r

64.92
64.50
64.42
64.17
63.75
63.71
63.13
63.13
62.88
62.83
£2.54
62.25
62.13
62.00
60.00
59.88
59.25;
657.83
57.63
54.92
54.25
47.08

ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDOEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ARCDEF
ARCDEF
ABCDEF
ABCDEF
BCDEF
BCDEF
BCDEF
CDEF
DEF

EF

EF

F

A
VY

l
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Table & Detailed data of Biomass accessions

in the container on ranked order

Ranked Accersion
order Height width Lenght
1. 49 19 49
2. 74 #7 46
3. 60 47 40
4. 16 88 47
5. 50 90 14
6. 13 43 60
7. 47 50 52
8. 58 79 50
9. 79 4 74
10. 35 58 58
11, 61 51 84
12. 86 60 72
13. 10 18 33
14, 8 66 317
15, 90 35 79
16, 57 33 57
17, 37 14 51
18. 14 78 ) 18
19, 51 71 31
20. 72 84 59

21. 12 70 45



Ranked Accession

2. 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
3z. 73 K 68
33. 15 86 28
44, 89 83 24
3s. 69 73 70
36. 33 40 66
ar. 88 61 38
38. 85 75 76
39. 30 44 11
40. 4 65 20
41, 14 5 62
42, 26 11 78
43. 66 62 , 63

44, 24 85 12



Ranked Accession
order Height width Lenght

45 18 69 69
46 84 71 65
47 6 68 19
48 15 81 88
19 59 89 5

50 65 54 6

51, 87 26 1

52. 1 7 53
53. 71 45 42
54. 25 56 S0
65, 14 76 75
56, 68 82 2
57 20 14 71
583. 67 42 86
59, 21 53 4

60. 11 1 25
61. 76 36 41
G2. 64 20 15
63. 78 16 21
64. 41 11 8

65, 42 25 56
66. 7 67 55

e



Ranked Accession
order Height width Lenght
68, 10 15 30
6Y. 29 17 10
70. 81 21 18
71, 7 8 29
72 16 64 7
73 22 4 2
74, 19 24 3y
75, 55 38 80
76, 23 19 34
77. 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
46, 3 22 22
87. 2 23 54
8s. 13 2 13
89, 62 13 82

90, 27 27 27
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Tuble 6 Detailed data of Biomass accessions in the

container on different growth characteristics

Accession Heigth Width Length Canopy
no. (cm) (cm) (cm) (md)
1. 124.79 57.75 64,00 0.50
2. 108,58 46.17 64.75 0.27
3. 110.17 19.67 62,88 0.25
9. 128.29 55,33 $7,29 0.47
5. 131.33 61.33 b, 33 0.56
6. 125,67 64.13 69,13 0.4Y
7. 119.88 59,17 64,17 0.45
8. 134,29 86,12 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 56.63 71,00 0.50
12. 132.96 51,13 70.21 0.50
13. 105.25 44,96 54,92 0.26
14, 128.08 65.88 RO, 96 0.68
15, 125,67 55,43 66,67 0.45
16, 118,92 56,67 65.2%8 0.44
17. 112.25 55.63 60.00 0.38
18. 126,42 67,83 75.54 0.65
19, 116,04 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



Accession Heigth Width Length Canopy
no. (cm) (cm) (cnm) (m?)
23. 115.17 16. 88 59,29 0.32
24, 126.65 55.29 72,17 0.46
25, 124.50 56.29 66.90 0.55
26, 127.38 59.21 73.75 0.56
27, 98.38 13.21 47.08 0.38
28. 114, 54 56,04 72.25 0.46
29, 120.38 54.25 64.42 0.42
J0. 128. 38 h4.92 G5H.17 0.46
31, 132.00 64.13 75.29 0.63
32. 130.79 64.25 74.00 0.62
33. 129,48 £7.08 76,24 0.66
. 111,02 0. 88 63,13 0.37
345, 135.58 67.21 74.29 0.67
36. 131.50 57.13 72,71 0.55
37, 133,63 64.50 76.08 0.66
as. 114,75 656.13 71.71 0.46
39, 115.08 50.92 63.71 0.38
10. 134.67 G2.88 #4.46 0.1
1]. 122.29 61.29 66.71 0.50
42. 122.08 58.17 64.25 0.48
13. 136.13 71.13 72.75 0.71
14. 133.38 61,67 74.46 0.61
45. 129.92 59.17 74.71 0.58

16, ‘ 138,63  64.71 84.58 6.77



no.

62.
63.
64,
65,
66.
67.
68,
69.
70.

Heigth

(cm)

136.00
124.50
151.25
136.54
133,133
132.92
115.08
9
.04

132, 7

o

[

11
120.88
133,92

135,95

139.63
135.17
130.96
130.40
122.83
125.54
126.71
123.63
124,46
129,54
131,29

(cm)

70.38
69.00
61.75
58,13
59.25
54,00
56,96
64,88
69,25
64,541
68.38
G1.88
61.21
G41.64
55.38
61,33
67.50
56.08
60,21
60.75

Length
(cm)

H#3.63
64.90
87.33
77.71
T5.79
TB.63
68,92
57.63
6h.63
65,96
TH.82
77.38
74.83
80,17
73.63
70.83
70.56
34,88
69.79
72.00
62.13
72.33
69.84
72.13

(m*)

0.71
0.70
0.68
0.46
0.45
0.41
0.47
0,66
0.72
0.61
0.76
0.62
0.57
0.60
0.41
0.54
0.62
G.43
0.54
0.56
0.61



Accession Heigth Width Length Canopy
no., (cm) {cm) (cm) (n3)
71, 124.78 60.22 67.56 0.51
72. 133.04 64.88 76.38 U.66
73. 130.38 63.29 72.79 0.60
T4, 110,63 70.04 77.54 0.77
7h. 132.92 61.71 67.83 0.56
76. 122,92 8. 54 71.38 0.52
71. 121.75 65.€7 74.417 0.60
78. 122.31 6,74 70.78 0.57
79. 135,72 70.35 75.92 0.72
80. 112.45 64.86 634.13 0.46
81. 119.97 H9.42 62.00 0.44
bz, 13,19 L8608 54,25 0.33
3. 115.00 63.75 62.25 0.46
84 126.04 65.05 76.83 0.64
#5. 128.46 60.83 67.79 0.53
H6., 135,17 63.43 67.54 0.59
87, 124.92 77.67 74.21 0.72
84, 129,38 72.906 69.58 0.66
89. 129.67 59,26 62.564 0.48

90. 134,214 72.83 68.17 0.67
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Tuble 7 canopy and diameter of roolstock
in relation Lo number of stomata

Series No.  Stomatal Class  Canopy (w?) Diareter (cm) number of Rootstock

1. 4,61 - 4,00 0.2438 0.940 1
Z. 4.81 - 4,450 0,2338 0.940 1
3. 4.851 - 5,00 0.1673 0.933 6
1. 5,01 - 5.50 0.1151 0.793 51
5. 5,51 - 6.00 0.1146 0.730 127
6. 6.01 - F£.40 No1idhe 3,782 107
7, 6.51 - 7.00 0. 1344 0.776 81
H. 7.00 - 7.50 0.1237 0.787 39
9. 7.51 - 8.00 0.1458 0.772 18
10. 8.01 - 8,50 0. 100y 0.844 8
1. B.O1 - 400 C IRoR 0.873 2
12, 9.01 - 9.50 0.3366 1.120 2

13. 9.51 10,00 0.3600 1.000 1

!
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Table 8 Detailed data of Iwarf No.l1 Plant

Node No. 1 2 3 1 3 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 - - - g.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 1.491

—29—



Table 9 Detailed data of 1iwarf No.2 Plant.
Node No. 1 2 3 1 5 6 7 8 9 10 Total Average

Terminal 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 13.6 1.96

1. 0.5 0.8 1.2 1.5 1.9 2.0 2.0 2.4 2.3 2.5 17.1 1.71

5. 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 .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 2.4 2.6 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

Averacge 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 2.5%
2. 1.0 2.3 2.3 1.8 1.8 3.0 1.6 1.3 1.0 1.2 17.6 1.76
3. i.5 2.3 2.0 2.0 1.8 2.3 1.6 2 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 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 - - 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. 1.3 1.5 1.0 0.7 1.5 2.0 2.5 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 10.3 162.4 17.05
Average 1.705

..-"9-
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Table 11 Culture for Rhizobium study
I. Phenol red broth base (PRBB) with carbolydrate.

Constituents

Beefl extract 1.0 g
Proteose peptone No.d 10.0 g
NaCi 5.0 ¢
Phenol red 0.018 g
Carbohydrate 5.0 g
Distilled water 1000.0 ml

ol 7.4
Carbohydrate : ,'lucoss, sucrose, lactose or manitol.
1I. Mannitol Mediup.

Coustituents

Yeast extract 30,0 g
MgS047TH20 0.2 g
ke B3 0.5 £
Mannitol 10.0 g
Distilled water 1000.0 ml
pH 6.8
111, Simmon’s citrate agar

Conatituents

Mg504. 5 1120 n.2 g
NH4 H2 PO4 1.0 g
K2HPO4 1.0 g
Sodium citrate {(dehydrate) 2.6 g
NaCL 5.0 g
Aguar 15.0 g
Bromthymo]l blue 0.08 £
Distilled water 1000.0 ml

pH 6.9
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Fig 1. A twin sweet-sour tamarind
tree grown from different
seeds in the same hill,

Y
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Fig. 2 A twin sweet-sour tamarind tree with

owner (enlarged)
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Flg. 3 Enlargement of the tamarind trunk

Indicates the bark pattern, left
onec is sweet type and right
one is sour type.

&
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Fig 4, A rare and valuable sour tamarind
accession glves an amber pulp.

/
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Fig. 5 A huge sour tamarind tree of
sixty-six vear old produces
the highest pod vyield,

o)
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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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Flg. 7 The operation on Tamarind

Accession Data collection
and propagation by inarching.
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