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1. Background / Introduction

The resenrch in this period emphasizes on recording Tamarind
Accession Data based on IBPGR Tropical Fruit Descriptors in order
to  know the detail of their characteristics., Pod yield data  and
chemicul  compotation of  accessions  are  required to be the
criterta for evaluation,

For the selection of bhilomass accessions has been conducted
both in  the fireld and contalners because it is the possgible
criteria.  The vearch  for dwarf rootstock 18 still  continued
because it 1s expected to find the untended dwarf rootstocl which
is  very  useful for density growing.,  The study of Rhizoblium in
tamarind roots  is in progress. The appropriate  technology in

tamarvind production ts necded.,

2. Objectives

1Y To evaluate the anccessions.,

re
—~-

To select and develop rootstock,
3) To prove the existence of Rhizobium in tamarind root,

1) Te develop the chnolegy of tamarind production.

3. Materials and Methods.
3.1 Testing of Germplasm
J.1.1 Biomass study
- To study the ygrowth of plant both in
containers and field.
The study on growth of plants in containers consist of 6
replications with 90 treatments and cach treatment composes of 4

plants thus  the population 135 6x90x4 = 2160 plants. The
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observation has  been done monthly interval on growth rate,
diameter of stem ot 10 centimeters above soil level, height of
Plant, measuring in centimeters and also the number of  branches
recorded, Finally, the measuring of root length by Root Length
Scanner, freaeh and dry weldght of the vhole plant will be done at

the end of Lthe experiment.

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

The field experiment with Completely Randomized Block
Decivn consiats of £ veplicatronts, Y90 Lreatments, cach treatment
composes of b oplant= tetally Y160 plente at spacing 2x2 meters.

The data colblection of the ficld experiment has been done as
mentioned above and the container experiment as well, The data
will be used  as the primary eriteria  for bilomass accessijions
selection After hiomass accession obtained, the stomatal counting
technique,  angle of branches and NPK composition in leaf will be

confirmedly investigated,

3.1.2 Fruit study
3.1.2.1 To observe the accession mother plant
at. the original site,
To study the performance of accession mother plant in
pod vyield 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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3.1.2.2 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, respectively.
3.1.2.3 To analyse the chemical composition of
pulp  and seed of sour type accession,
The  chemical  analysis  of shell, pulp and seced of
accession  has  been carried out by the method of AOAC for

supporting as’ the mean of accession sclection.

3.2 Rootstock study
d.2.1 The secarch 1or dwart rootstock

To test the classifled ceedling rootstocks based
on stomatal grouping (Progress report Nood page.l13) in reclation
to Lthe canopy size,

To search the untended dwarf phenotypic expre:sion
rootstocks.,  Fortunately we found the potential dwarf rootstock
which will be studied on Lthe morphological characteristics such
as the canopy sive, itnternode length and leaf area ete.

3.2.2 Chemical trealtment for the production of dwarf
rootstock

To control canopy size for the production of dwarf
tamarind rootstock by uging o certain inhibiting substances
namely SADH, ccC, M, and Paclobutazoel. The sceds are treated by
prolonged  «oaking method in solution for 6 hours at various

concentrations ~iz. 1000, 2000, 3000, 4000, and 5000 ppn. The

C\\
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number of 25 seods are soaked in the different rates of above
concentratiton and required 4 replications.,  The treated seeds are
sown in the containers, then growth rate, canopy size,  number of

stomata ete,  will be jnvestigated at seedling slage.

3.3 Rhizebium study

3.3.1  To differentiate groups of Rhizobium form close
proximity bacteria by the basis of biochemical characteristics.

Fifty nine  resolated bacteria  cultures similar to
rhizebium  cultural  characteristics which were  tested for
some hicohemioanl charvacteristics, utilization of c¢itrate and
carbabivdrate, teo differentiale from close  proximity bacteria,
Fach tsolated oo teria was <treaked on Simmon's citrate agar slant
{(Appoendin ) e vnenbate v G0 tor 18 hours. The  hacterial
crowth wan o obusoerved, To test the utilizsation of carbohvdrate,
cach dsodated  one was  inoculated  in phenol red  broth base
(PRER) with foar kinds of carbohyvdrates  contained  in sepa ate
tubes {Appendos) ., Acid  and  gas productaion in the media were

.

ohverved after incubation at 30 ¢ for 18  hours.

3.0.2 Too comfirm the Rhizobium strainsg by inoculating
onto tamarind secdling,

Microorganism preparation

Thirtern “trains of  the test Rhizobium were

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

10 minites., The supernatant was diseard and the cell obtainea at
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the bottom of  the tube was washed three times with  pheosphete
buffer pll 7. The final cell solution was adjusted to appropiate
concentration with the same buffer,

Tamarind cecdling preparation

Tomnrind  seeds were  sown in the 6 inch clay pot

contatned sterile woip !l The stertle water {(w: fMout nitrogen) was
applicd to the pot twice aoday. After one month, leave only two
secdlinge noone  pot, then  they were  ready  for  Rhizobjum
inoculation.

Rhizobium inoculation

Tewenty  five wmillilitres of cach Rhizobjium ineocutum was
poured an to tamarind pot. Fifteen ceed pots wiore  used poer oaue
stratn of microordant<m, Thee contpral wae  treated by phosphate
buffer only. The heicht of the tamariond scedlings  was measured
every fifteen day interval  after incculation to observe growth,

3.4 Cultural practice and Demonsiration.
3.4.1 To study the effeect of plant. regulators on

P

widening

choemival
. 26,
branching

which wi

Impraovement

he croteh
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substance

50,
normal by
11

e

Center,

angles of tamarind.,

control the angles in branching by using the
s with TIEA and BA  at various concentrations
and 100 ppm.  Hence, the wide angles in
vive long  straight Jumber and  Jlarge girth
ueeful for wood utisization {ref. Teak

Negao, Lampang, Thailand, in Project Proposal,
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3.4.2 To stuay the ¢ffect of spacing on growth.,

- To study the e¢ffect of the different spacing
in order to find out the basic data on branching of plant for
esexuxl propagat ion purpoese,

Completely Randomized Block Design will be used with
3 replications and 3 treatments at spacing of 2x1, 2x1.5 and 2x2
meters.,
3.4.3 To study the young leaf production for human
consumption,
By foliar application with the substances namely
Thiocureca, Urea, Potassium nitrate, Fthephon and 2,4-D at the rate
of differert concentratijons eg, 50, 100, 150, 200 and 220 ppm.

Complete!

v Randomizea Black Desigr with § replications 6
treacments and 2u plants per treatment will be used.,
20104 To stady ‘he ohangs of pulp colour in storage.
The pulp colour w.ll gradually change from the
natuwral one to  blacl vhen steore in the room Lemperature, From
this «ffect, the pulp guality 1s inferior and price is reduced.
Hence, the  experiment will be tried to overcome this problem by
using the several mears as follow -
1. Powdered sl o H, 10, 15, 20, 25 and 30 %
2. Steam 3 15, 29 and 30 minutes.
3. Sodium metabasulphite 10, 20, 30, 40, 50, 60, 70, 80,
90 and 100 ppm.
4. Sun dry : 3 dayve,
5. Hot air incubation : 40 , 45 , 50 , 55 , 66 , 65 and 76 (o
for 21 hours,

6. Cold storage 5 and 0 C,



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

4.1.1 Biomass study

Table 1 Ranked Order of Riomass accessions in the field

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

Ranked Accession Scorc Total
order no. eight (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
o
L

16. 18 18 18



Ranked Accession Score Total
order no. Height {(cm) Width (cm) Length(cm) Score
17. 17 21 12 22 55
17 32 16 16 23 55
19, 25 29 17 14 60
20, 87 23 23 16 62
21, 83 26 28 10 64
22, 1 12 30 24 66
23. 41 15 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
34, 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 (em)  Length{cm) Score
10 12 11 10 16 127
10 75 49 52 36 127
12, 15 19 15 37 131
13. 34 14 i1 17 132
43. 71 66 38 28 132
15, gs 16 19 39 134
46. 26 52 35 52 139
17 3 31 13 66 110
18, 21 43 50 53 146
18. 74 55 53 38 146
50 39 54 18 54 156
51, 70 64 57 11 1u2
52, 5 51 5] 62 164
53. 13 10 55 70 165
53. 33 56 59 50 165
55, 9 3 65 67 166
56, 85 63 16 58 167
57, 28 69 54 45 168
57. 62 63 71 32 168
57, 72 60 47 61 168
60. 56 61 60 49 170
61. 60 47 €8 57 172

62, 57 62 63 51 176
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Ranked Accession Score Total
order no. Height {(cm) Width (cm) Length(cm) Score
63, 47 78 80 20 178
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 82 57 83 69 209
71, 48 72 72 65 209
73. 65 77 78 85 210
4. 54 73 66 72 21]
5 90 75 76 63 214
76. 14 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 2317
83 51 84 8] 84 249
84, 68 79 84 89 252

85, 55 86 85 86 257
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Ranked Accession Score Total
order no. Height (cm) Width (cm) Length({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 Kanked 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. 46 1 26 2 32
7. 79 9 8 15 32
9. 43 6 6 Ju 32
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, 12 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. (cm) Width (co) Length(cm) Score
15, 65 50 10 16 136
16. 85 48 44 56 138
47, 12 21 79 44 144
14, 8 14 71 64 149
19, 24 44 74 34 1562
50, 76 61 55 38 154
51 71 53 16 57 156
52, 20 57 62 40 154
53, 54 24 50 57 161
54. 89 34 19 74 162
53, 1 52 £0 51 163
56, 11 60 64 30 163
57, 11 64 42 Gl 167
38, { 40 73 59 172
59, 12 65 58 53 176 -
60, 15 48 68 62 178
61, 25 54 65 60 179
62 28 82 G7 33 182
62, 18 55 57 70 182
64. 80 84 24 75 183
65, 30 39 77 68 184
66, 56 67 54 G5 186



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

opaqgque  containers and observed the change of pulpecolour with

spectrophotomcter Model ., Shimarza UV - 240, The  design of
experiment I Completely  Randomized Block Design with 3

.

replications,  each treatment coneists of the 6 samples and each

sample weight i1s 250 grams,

From table 1 and 2 the classification of

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

i« the ereat difference on total score which derived from the

vrowth characters og., heetpht, width and tength of canapy. The

sl t shawed that the low score represent the  vigoprous  plant
wvhile the hivh crore is dwarl once.

The  resalt of field and container experiment is hichly

contrast on  Kanked Order, Since the heredity and environmenial

factors might cause the varitation trom sced Lo sced, It is noticed

that the Biomass aceessions in contaitners which arranged in closed

Spacing that causes hich competition in community s«uch  as  the
PDiomass  accecssion ne, 19 may be suitable for closed planting in

biomass production,
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4.1.2 Fruit study

4.1.2.1 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 - 001 Sakon Nakhon 1,250
a6 - 2 - 13 - 019 54,000
86 - 2 - 14 - 018 65,000
86 - 2 - 13 - 020 5.000
86 - 2 - 1 - 015 120,000
A - 2 - 1% - 008 20,000
He - 2 - 13 - 002 0.500
H6 - 2 - 14 - Q0Y 27.000
a6 - 2 - 13 - 017 73.000
HG - 2 - 13 - 001 731,000
86 - 2 - 13 - 004 51.500
BG - 2 - 13 -~ 005 1,000
BG - 2 - 14 - 01 39.000
B6G - 2 - 08 - O34 Mukdaharn 3,500
H6 - 2 - OB - 028 0.200
BG - 2 - OB - (084 13.000
R6 - 2 - OB - 183 15.000
HE - 2 - OB - 016 316,000
B6 -~ 2 - 0B - (045 v 15,000
87 - 2 - OB - (503 14.000
87 - 2 - O - 027 2.000
R7 - 2 - 08 - 025 20,000
87 - 2 - uH - 014 0.800
B7 - 2 - OKH - (023 2.000

87 - 2 - 08 - 005 8.500



Accession No, Source of Collection Yield (kg.)

87 - 2 - 17 - 021 Uhon Ratchathani 36.000
BT - 2 - 17 - 0L2 56,000
BT ~ 2 - 17 - 011 16,280
Bi - 2 - 17 - 004 5.400
BT - 2 - 17 - 016 0.720
BT - 2 - 17 - OUR 84,450
BT - 2 - 17 ~ 026 226,000
BT -« - 01 - 035 Nakhon Ratchasima 2,200
BT - - 09 - 017 Yasothon 60.000
B3 - 3 - 20 - 002 Samut Sakhon -

BT - 1 - 134 - 003 Satun 100,000
BT - 2 = 01 - 005 halasin 6., 000
Wi - 1 - vz -~ 0601 chiang Rat 4O, 000

BT ~ 1 ~ 07 - 002 -

B7 - 1 - 02 - 003 Y5.,000
Hi = 1 - 62 = 004 120,000
R - 1 ~ 02 - 005 " 100.000
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From Table 3 =howing the mature pod vield of accession
that  collected from the whole country in the vear 1987-1988.
The vield of ecach accession is quite different  due to  the
climati1e conditions and qenetic factors, Therefore, the yield
evaluation should be repeated in the same Jocallity
1.1.,2.2 le test  the accession grafted plants in the
ficld.
The urafted accession plants already have been grown in the
experimental plot for further obscervation,
4.1.2.8 To analyvese the chemical composition of pulp

and sced for sogr type accession

St

\



Table 4 Cheeical analysis of mature pod.

Accis .ion No. Fulp Shell Seed Pulp Shell Seed Puip shell Seed Pulp thell Seed Palp  Shell Seed

1
- - oo .. - - ; SILI AETID 1E.9040
£7-2- 7-021 U RET 0.0800 G0rI. 0L04RE °. c 1.l : o AETID 1R.90% 8
§3-2- 7-0 LERE N SRR O rLicea oo r. G, Teie LUEITL S1PD L.4wed DOERI0 176450 1
87-2- 1-011 1LDTRTLRU2Y 00PN DLAker poAzin 0Ly pLOTiE cLGNEd CLOIAD TLTISE O £LETET O 0.1F DLUPEN A0ITE 106650
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From table 4 showing the chemical composition of pulp, shell
and  seed of some accensions, the result has  indicated a  great
vartation in tern ot percentace  of  sugar, starch, tannin,
tartaric acid  and  protein. This analyeis will be used for

supporting the selection of superior accession,

4.2 Rootutock study
4.2.01  The search for dwarf rootstock
1.2,.1.1 To test  the classified seedling

rootstocks based on stomatal grouping

in relation to the canopy sice,
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From Fig.l it has shown that there is no difference on
growth characters e, canopy and stem diameter of the rootstocks
at. early  stage based on the pumber of  stomata., However, the
further observation should he done in the field.

boeo1.2 Tu search the untended dwarf phenotypic expression

rootocks,



Table o Comaparison of Morphologicn! Characteristics

onn  Dwarl Rootstock and Accession

Plant XNo. Girth Canopy ¥ Ade internode Lencth 3% Leat darea/ 100 leavesT®s
{cm) {ad) {ars) tom) (cm2)
87-2-17-021 Control 322 y180.00 43 1.705 110.82
Dwart No 1 3T 119.76 30 1. 491 79.86
Dwars ~No 2 73 27440 20 1,833 95,28
¥ Measured at 100 centimetres above ground level
= luternode  Length from an average of 10 shoots.

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

of Lhe Accession No. 87-2-021 plant as control ‘o compare with
the Dwart Footstouck No. 1 and 2, the result indicated that
canopy, internode lentth and leaf area ol Dwarf No.l are

quite difference,  However, the  further study  in anatomical
characters oy, stomatal country, cpidermall cell, palisade cell

oto, in order to prove the unigue dwarf rootstock characlers,

J.0.02 Chemical treatnpent for the production of dwarf

e L

rootstoch



Table 6 Effcct of Chemical Substances on (Growth of Seedling®

Plant

Growth Concentration Herzht Width Length Canopy Lenght of node Diameter

Substances {(ppm) {cm) (cm) (ew) {cm3) (cm) {cm)

Control 0 71,33 ABC 19,33 A0RC 1.7 AB 29121.33 ApC 1.21 ARCDE 0.64 ARC

SADN 1000 71.00 ART 23.00 A 23,00 5 763165 A 1.29 aRe 0.61 ARCDE
2000 75.00 AR 20,33 AR Z2.00 AR AR6IR.6T AR .12 RCDE J.64 ARC
3000 63.67 ARCDE 19.67 AB TR,V ARTD DAZOKLAET ARCDE .10 DEFG 0.60 ARCDE
1000 66.33 APCDE 20.00 AR TR.LO0 ARCD. 2LUZ8LRT ARCDE 1.21 ABCDF 0.64 ARCD
5000 t3.67 ARTDFE 20.33 AR TTLAX ARCDRE CATYRL6T ABCDE 1,20 I’.ﬂ; 0.64 ARC

ccC 1000 82.67 RBCDEF 16,00 pCDE TRU6T ARCDE 10161.587 DCDE 1.27 ARC 0.57 RCDEF
2000 64,00 ABCDE 13.57 DE 2,087 D 11226.00 DE 1.27 ARC 0.56 DEFG
3000 66.33 ARCDE 16.€7 RCDE Y700 AP DE 1#878.00 BCDE 1.29 ARC 0.355 EFG
+000 61.33 CDEF 12.67 F t3.03Cn 10338.00 E 1.29 ABC 0.55 EFG
5000 55.67 DEF 15.33 RCDE IR DR AR 15931.00 CDE 1.31 A 0.52 FG

_92-
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Plant
Growth

Substances

Concentration

{ppm)

1000
2000
3000
4060

5000

Height

(cm)

7 DEF

ChEE

DEF

Length

ARUD
ARCH

ARCH

.61

.62

ARCD
ABCDE
ABCDE

AB

1000
2000
2000
1000
5000

FGH

GHI

BCDEF
G

FG
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, Especialiy  both CCC and Paclobutrazol trend to
induce  dwarfness., Hlowever, the field experiment should be
observea.

W
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4.3 Rhizobium study

Table 7 The average heigth of tamarind seedling inoulated with  test Rhizobiuw.

Microorganism Average  height of  tamarind  geedlings Increasing heigth

0 day (cw=) 41 day (cm) {cam)

) 15.41 23,05 7.64

2 16,00 23.26 7.26

3 15.82 22.89 7.07

4 16,44 23.02 6.58

G 16,24 23.82 7.58

6 15,33 22.17 6.84

7 16,09 2.’%:2(‘» .17
14 17,02 23,40 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 14.89 21.93 7.04
Control 16,12 22.81 6.69
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Fifteen out of the 59 isolated of bacterial cultures could
not utilize citrate but could produce acid with ovut gas in phenol
red  broth base medium containing glucose, sucrose, lactose c¢r
mannitel. These characteristics belong to the penus  Rhivobium
gecovdine  to sercey's Manual of Systematic Bacteriology  (Kricg
and  Holt, 1984), Ao thic resalt, only 25% of cultures isolated
from the root samples had the biochemical characteristics which
were cimilar to Rhizcobiam vrowp, It was too low to consider that
they  were the Bhicobiam associating  with tamarind reots.  Thus,
the 15 i<olated bacterita  were  inoculated into the tamarind
coedline grown aon sterile ol facking  or hivaing small amount
of  nitrieen for confirmation of the recualt,

it wae  found that the increasing height of  the  tamarind
cevdbings of the thirtven test Khizobium  straine and the control
wits not miJnificantly different as shown in talle 7.

From this result there was trace amount of nitrogen left in
the sterile =soil. The vecdlinegs could utilize this  elemént for
growth which we coubd observe [rom the control secdlings.  There
wae  no characteristic of lacking nitrogen in the control pots.
Our  nest  evperiment  will be  focused on o inoculating of test
Khizobium on  tamarind  seedling  wrown in washed eterile sand
abzolutely  lacking of nitrogen to confirm whether there arce  any
differents  happencd between the test curains aod the control. We
also Lry to prove our test Rhizeobium by incculating on  various
Finds of bean secdling culiured on washed sterile  sand  to

obscerved whether there are any nodules occurred.
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4.4 Cultural Practice and Demonstration
4.4.1 To study the elfect of plant regulators on widening
the eroteh augles of tamarind.

Table 8 Effect. of growth substances on ungle of branches

Growlh substance Concentration Angle
{ppum) ]
Control 0 70.909
TIBA 25 71.325
50 72801
75 71.803
100 72,942
DA 25 TH. 14
20 76.060
75 76,194
100 74.856
test NS
[ 5,64
From Table 8 showing the effect of growth substances

on the branch anvle, found that there is no statistical difforence
in all binde and  cancentratione  of  chenieal, Howe cory the
treated plants should  be transplanted from containers Lo the pot

for further stady on the anele of branches,
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4.4.72 To Study the effect. of spacing on growth

Table 9 The average number nf hranches, girth and

height. of plant, 10 monthae afler planting

Speacing No. of Heanch 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.&
V(%) 9.87 .07 4.39

From ‘Table 49 the experiment on the different. spreing  of
planting, it s found that, the number of hranches and ¢irth  of
2.0 » 1.Hh moters spacing are hichly significant, from the others

bt Lthere s no difference on height, of plants,
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Conclusion / Hemark

1.

6.

There is a vroeat difference on growth characters of
cach biomass acccession drown in the field and containers,
might be utilived for bhiomass production 1n various
planting syatems

Sorl and climatic condition influence to the pod vield
of the mother plants at the original sites,

The  chemieal analysis of cach accescion indicates the
dif{ference,

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

rontrol the

CCC oand  Pacltobuatrarol has tendency to
Canapy Lopiie,

Yoo effect of  chemical substances (TIBA  and PA)  on
widening the croteh ancles of tamarind at seedling stage,
The cpacing of 2,0 x 1.0 meters produced more number of

branches and larcer girth,

Workplan for the Next Ceriod:

6.1

Testing of Germplaosn

G.1.1 Biomasys study
- To «tudy the growth of plant both in field
and containers,
6.1.2 Fruit study.
- To obeerve the accession mother plants at the
orivrinal sites,
- To test the aceexsion grafted plants in Lhe

field.

s

xvi
\


http:bjioml.as

6.2

6.4
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- To analyre the chemical composition of leaf
and prd of accessions,
Rootstock study
6,1.1 The search for dwarf rootstock.
- To scarvh and  test  the untended dwarf
phenotypire  expression plant.,
G.2.2 Chemical treatment  for the production of dwarf
rool stock,
Rhizobium study.
- To stady the inoculation and isolation of
Rhizobium from tamarind,
- To itdentify the knicsobium from tamarind under
Flectron  Microscone,
Cultural practice and Demonstration
- To study the eoffect of plant regulators on widening
the croteh angles of tamarind,
- To study the offect of spacing on growth,
- To  study the production of young leal,
- To stady the chanee of pulp colour in storoge.

- To stwdy the sced =storage,
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Annex / Picture



Table )

in the

{buncan’'s Multiple Range Test, ot =

Detailed data of Riomnss accessions

field
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with statistical analysis

0.01)

Ranked

order

Accession

ho,

(cm

Heaght

)

Accession

110,

(cm)

width

Accession

0no.

Length

{cm)

21,

Gh,
T
66,30

66

X

00

AR
ABRC
ABCLD
Abch
ABCD
SROCD
ARCD
ARCDH
AbCD
APCDE

ABCDE

J ABCDE

ARCDE
ARCHE
ABCDE
ABCDE,
ARCDE
ARCHE
ABUDE

(K]
68,83
GB.HA
68.00
68,00
(WK
G7.17
67,00
6. 50
CH07
bd. 17
63,00

62,17

54,84
50,84
59,84

59.83

A
Al

Al

AB

AB

ABC
Ale
ABCD
ALCDE
AR DE
Al DEF
ABCDEY

APCDEEFG

) ARCDLFG

ABCDEFG
ARCDEFG
ARBCDERG
ABCDEFG
ABCDEYG
ABRCDEFG

ABCDELFG

89

64,50
64,17
58.83
58.00
57,50

57,50

56,17
54.67
54,50
34,00
52,83
H2.67
52,67
52.67
52,17
52,17
50,00
49,67
49.33
19.17
19.00

ABC

ABC

ARCD
ABCD
ARCL
ARCD
ABCD
ABCD
ABCD
ALCD
AECDH
ABCD
ABCD
ABCDH
ABCD
ABRCD
ABCD
ABCD
ABCD



Ranhed

Accession

Height

(cm)

width

(em)

Accession

Ho,

Length

(cm)

AR,
d49.
40.
11.

43.
14.
AL,

36
8

10

~N
oo

21

67

62.17
62.00
G1.00
60,33
60. 17
509,81
Ha9. 07
59,33
H49.45
HEPRINT
58,67
HE
o1 I I
54,00
HY IR
87,607
H57.50

57.00

50,00
H6.00
hH6.00

56.00

ABCDEF
ARCDEF
ALCDEY
ABCDEY
ABCDEY
ARCDEL
ABCDEF
ABCDETE
AbCDEE
AR
ABCHEF
ABCDEY
ABCDEVF
ABCDEE
ABCDEF
ABCHEY
ABCDEF
ABCDEF
ABCDEY
ALCDEE
ABUDEF
ABCDEF
ARCDEF

ABCDEF

2?7

a6

84

89

59.33
59,17
L PN
88117
57,17
657.00
I
HG.84
D6.67
56.17
56.00
565,84
55,67
650,50
54.67
.67
53.83
63,83
53,33
HR.00
51.67
51,67
51.50

51,560

ABCDEVG
ABCDEFG
ABCDEEFG
ABRCDEFG
ABCDEFG
ABCDOEFG
ABCDETG
ABCOEFG
ABCDIFG
ABCDEFG
ABCDEFG
ABCDEFG
ABCDOEFG
ABCDEFG
ABCOEFG
\BCDEFG
ABCOEFG
ABCDEFG
ABCOEFG
ABCDEFG
ABCDEFG
ABCDEFG
ABCDEFG

ABCDEFG

80
18

75

74
H6

17.33
47.33
17.17
1717
47.00
17.00
16.17
15,67
45.67
15.67
15.33
15.33
15.17
11,33
14.33
44.17
44.17
43.83
43.83
13.67
42.83
12.83
12.50
42.50

ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ACD
ABCD
ABCD
ADCD

W
)



Hanked

order

Accession

Height

{cm)

width

{cm)

Accession

Nno.

Length

(cm)

04,

64,

55,80

55,50

D1.67
1. 50
SEaYh

41,00

ARCDER

ABCDEE

ABCDEL
APCHEF

ABCDEE

ABChE}
ARBCDEFR

ABCDER

ABCDEF

ARCDEY

ABthikd

ARCDOEF

ABCDOEF

ABCDYE

ARCDEF
ABCDEF
ARCDEF

ARCDEF

ABCht

ABCDEF

7 ARCDEF
ABCDEF

ABCDEF

ARCDEL

51,60
31.00
50017
16,67
49.17
19,17
18.50
18,44
48,33

16,00

47.00
16,67
16,17
16.00
46.00

ABCDEFG
ABCDEFG
ABCDEFG
ABCDERG
ABCDEFG
ABCDEFG
ABCDEFG
ABCDEFG
ARCDEFG
ARCDERG
ABCDERG
ABUCDETG
ABCDOEFG
ABCDERG
ABCDEFG
ARCDEFG
ABCDEFG
ABCDEFG
APCDEFG
ABCHEFG

ABCLEFG

7 ARCDEFG

7 ABCDEFG

ABCHEFG

90
6)

HA

69

B2

42,17
42.00
10.50
40.33
40.00
39.67
9,33
39.17
39,17
39,17
39.17
39.17
39.17
39.00
18,83
38,67
38.33
37.83
37.67
37.33
36.83
36.83

ABCD
ABCD
ARCD
ABCD
ABCD
ARCD
ABCD
ABCD
ARCD
ABCD
ARCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ABCD
ARCD
ABCD
ABCD



Ranked  Accession Hedght Aciession width Accession Length
order 1o, {cm) litss '(vm) Ho. {cm)
70. 14 50,33 ABCDEF 6Y 45.50 ABCDEFG 13 36.67 ABCD
7t. LE] 50,00 ABCDEF 62 45.50 ABCDEFG 6 35.50 ABCD
2. 84 49. L0 ABCDEY #H 14.83 ABCDOEFG HE | 35.50 ABCD
73. HY| 18,50 ABCDEY 19 44,33 ABCDEFG 58 35,33 ABCD
(ER HY4 49,34 ARCDEFR 14 14,50 ABCDEFG 18 35.00 ABCD
76, G0 AR, 81 ABCDEY 14 43.17 ABCDEFG 49 34.83 ABCD
6. 54 18,67 ABCDEF 20 42,83 ABCDEFG 14 34.00 ABCDH
77. GH ARV 38 BODEFR H2 42,33 ABCDEFG 7 34,00 ABCD
74. 47 17,67 BeDEE 66 42,33 ARCHEFG 16 33.83 ABCD
74. 64 47.656  BUDER 16 41.8% ARCDEFG 02 32,67 KCD
B8O, 16 17.33  RCDEF 17 11,83 ABCDEYG 59 31.50 ch
Ht. B AT.17  BCbhEY H A0. 17 ABCDEFG 2 30.17 ch
H. Ll A7.17 BCDEF O 40.17 ABCHENG HR! 29.83 ch
g, KB 46,60 ChEK He J9, 83 ABCDEFG 63 29.83 ch
#1. 51 Ah, 17 CDEF 68 37.50 ABCDEFG 51 29.67 ch
., 63 45,67 ChE) 55 36,67  BCDEFG 66 29.58 ch
B6. HH) 13,00 DEF 64 35,60 CDEFG 55 29,00 ch
8. H0) J9.83 kK 66 KR PO DEFG H0 28.83 ch
H8. 73 349.84 FF 50 33.84 EFG 64 28.17 ¢h
89, 641 349.50 kK G 42,43 FG 68 28,17 €D
90. 66 45,12 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 Height Width Length
1. 717 717 8]
2. 10 30 77
3. 30 81 76
4. 81 20 20
5. 11 16 78
G. 3 29 30
7. 78 10 16
8, 20 11 35
9. 16 31 27
10. 76 ab 83
11. 29 15 10
12 1 17 K}
13, 9 9 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
41, 3 22 14
32. 67 36 62
33. 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 13 40
13. 21 3 36

a4, 34 89 22



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

Accession

28
12
34
24

33
57
26
21
39

19
60

42
23
72

90
61
88

\,,) ){:\



Ranked Accession no.

order Height Width Length
€. 6 60 69
6Y. 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. Gd 52 7
(I 47 ) 16
79. 68 16 02
80. 16 47 99
41, 58 51 2
82 61 58 53
83. 59 82 63
a4, hl 68 51
85, 63 55 66
86. 55 64 55
87. 50 66 50
88. 73 50 64
H4a, G4 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.

12,
43,
14,
45,

46.

Height
(cm)

53.00
59.33
59,33
54,733
64.17
51.00
67.00
74,00
68.03
66.00
53.50
56,00
66,00
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
65.17
56,00
55.83
H8.17
50.17
59.83
59.83
54.67
51,67
43.50
51.50

11.83

Length

(cm)

39,17
12.17
52.67

40,00

40,50
12.33
H4.57
12,83
19.67
44.33
39.32
12.83
45,33
39.17
15.67
34.00
14.17
33.83

Canopy
(m3)

0.20
0.11
0.21
0.30
0.24
0.19
0.11
0,12
0.24
0.14
0.17
0.16
0.11
0.1¢€
0.18
0.13
0.13
0.08
0.13
0.07

Y "y
NV



Accessiun Height Width Length Canopy
no. (cm) {cm) (cm) (m3)
17. 47.67 41.8% 41917 0.10
48. 50.00 44.17 3u.00 0.08
15. 53.17 43.83 34.83 0.08
50. 39.83 33.83 28.83 0.04
61, 25017 40.17 29.67 0.05
6H2. 49.33 12.33 32.67 0.07
53. 48.67 45.67 29,83 0.07
HE | 49.50 46.00 35.50 0.08
hh. 43.00 36.67 24.00 0.05
56, h2.83 47.17 42.00 0.11
67. 52.50 46.67 10.33 0.10
58, 47.1% 40.17 35,33 0.07
by 46.00 46.17 31.50 0.07
60. 55.60 15.67 39.147 0.10
61. 47.17 47.83 38,33 0.09
62. 51.83 15.50 15,33 0.1}
6. 43.67 32,33 Z5.83 0.04
64. 49.50 35,560 23.17 0.04
to. 48.33 42.33 39.17 0.08
66, 35.42 34.33 29.58 0.04
67. 58.67 59.33 49.33 0.17
GH. 47.50 37.50 28,17 0.05
69, 51,50 45.50 16,83 0.09

70. H1.83 47.63 43.67 0.11



- 48 -

Accession Height ¥idth Length Canopy
no. (cm) (cm) (co) (n3)
71. 51.67 53.83 46.17 0.13
72. 53.00 51.00 39.00 0.1
73. 39.83 30.00 26.00 0.03
74. 33.67 48.33 44,17 0.11
75. 57.00 44.50 44.33 0.1Z
76. 67.50 61,50 58.83 0.25
71. 76.04 69.83 64.17 0.34
78, 68,00 61,50 67.50 0.26
74, 58.00 57.00 43.83 0.15
80. 57.50 55,67 15,17 0.15
81, 71.G0 68,83 64.50 0.32
12, 51,00 39,84 36.83 0.08
83, 60,17 56,84 53.00 0.18
Bi, 26,00 53.67 17.17 0.14
85, 52.00 51.00 39.17 0.10
86. 55.83 49,67 13.83 0.12
87. 62.00 59.17 52.17 0.19
B8, 49.50 413,83 37.83 0.08
89. 62.17 51.50 49.00 0.16

90. 18.83 12.83 38.67 0.08
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Table 4 Detailed data of Biomass accessions
in Lthe container with statistical analysis

(Duncan’s Multiple Range Test, <= 0,01)

Runked  Accession Height Accession width Accession Lenght
order no. {cm) no. (cm) No. {cm)

1. 19 151.25 A 19 T7.71 A 19 87.33 A

2. 74 140.63 AB 87 77.67 A 46 84.58 AB

3. 60 139.63 AB 47 74.58 AB 40 84.46 ABC
1. 16 138.63 AB 88 72.96 ABC 47 83.63 ABCD
5. 50 136.54 ABRC 90 72.83 ABC 14 80.96 ABCDE
6. 43 136,13 Abe 13 71.13 ABCD 60 80.17 ABCDE
7. 17 136,00 ABCDH 50 70.38 ABCDE 52 78.63 ABCDE
i, 58 135,96 ABCh 79 70.35 ARCDE 50 77.71 ARCDE
9. 79 Foh.72 ABCD 74 70.04 ABCDE 74 77.54 ARCDE
9. 35 135,58 ApCh H8 69.25 ABCDE 58 77.38 ABCDE
1. 61 145,17 ABCD hl 64.00 ABCDE 84 76.83 ABCDE
12, 80 145,17 ARCD 60 68.38 ABCDE 72 76.38 ABCDE
13, 10 134.67 ABCD 18 67.83 ABCDE 33 76.25 ABCDE
4. 8 134,29 APCD 66 67.50 ARCDE 37 76.08 ABCDE
15, 90 134,21 ABCD 35 67.21 ABCDE 79 75.92 ABCDE
16, 57 133,92 ABCD 33 67.08 ABCDE 57 75.83 ABCDE
17. 37 133,63 ABCD 14 6H.88 ABCDE H1 75.79 ABCDE
18. 14 133,38 ABCD 78 65.74 ABCDE 18 75.54 ABCDE
19, 51 133.33 ABCD 77 65.67 ABCDE 31 75.29 ABCDE
20 72 133.04 ARCD 84 65.55 ABCDE 59 74.83 ABCDE



Panked

order

Accession

Height

(cm)

Accesslon

width

{cm)

Accession

No.

(cm)

36.

H9
69
33
88
85
30

26
66

24

132,96
152,92
132,92
132,29
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
128.46
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

31
86
83
73
40
61

14

65

2

41
62

65.00
64.88
64.83
64.06
64.75
64.7]
64.64
64.54
64.50
64.25
64.13
64.13
63.83
63.75
63.29
62.488
61.88
61.71
61.67
61.33
61.33
61.29
61.21
60.83

ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ARCDE
ABCDE
ABCDE
ABCDE
ABCDE
ARCDE
ABCDE
ABCDE

26
61
73

36
68
28

70
66
38
76
11
20
62
78
63

12

73.75
73.63
72.79

2.75
72,71
72.33
72.25
72.117
72.13
72.00
71.:11
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
ABCDFF
ABCDEF



Ranked

order

Accession

Height.

(cm)

Accession

width

{cm)

Accession

66.
67.
68,

o>
o

18
64
20
G7

[
—

76
64
78
11

42

-3
-3

56

10

126.42
196,04
125.67

165,67

123.56
123.54

122.92

120,848

120,38

ABCDE
ABCDE
ABCDE
ABUDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE
ABCDE

ABCDI

ABCDE
ABCDE
ABCDE
ABRCDHE
ABCDE
ABUDE
ABCDE

ABCDE

O I\l “(1“&.\

ARCDE
ABCDE
ARCDE

36
20
16

60,75
G0.22
60.21
59.42
59.26
59,25
H9.21
59,17
50.17
HH. U6
58.54
58.08
58.22
94,17
58.13
H7.75
67.13
66,92
46.67
66,63

feo6
YAV ) LU

56.08
56.04
55.83

ABCDE
ABCDE
ABCDE
ABCDE
ARCDE
ABCDLE
ABCDE
ABChE
ABCDE
ABCDE
ABCDE
ABCDE
ARCDE
ARCDE
ANCDE
ABCDE
ABCDOE
ABCDE
ABCDE
ABCLE
ABUDE
ABCDE
ABCDE
ABCDE

65
16
30

63.79
69.67
69,58
69.33
69.13
€9.00
68.92
68.25
68.17
67.83
67.75%
67,56
67.64
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
ARCDEF
ABCDEF
ABCDEF
ARCDEF
ABCDEF
ALCBEF
ARCDEF
ARCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF
ABCDEF

N
V!



Ranked Accession

Height

{em)

Accession

width

(cm)

Accession

No.

(cm)

order no.
69, 29
70. 81
71. 7
72 16
73. 22
74. 19
75. 55
76G. 23
117. Ki¥
TH. 53
74 B3
80 14
81 38
H2 28
#i. 9
B4 80
85, 17
86. 3
87. 2
8. 13
89. 82

90 27

120.38
119.97
119.48
118.92
117.08
116.04

I14.54
114.46
112.45
112.25
110.17
108.58
105.25
103.17
98, 38

ABCDE
ABCDE
ABCDF.
ABCDE
BCHE
BCOE
BCLE
BCDE
BCDE
BCDE
BCDE
BCDhE
BCDE
BCDE
BCOE
BCDE
BCDE
BCDE
BCDE
CbhE
DE

E

17
21
8

64

24

55.63
55,43
55.42

55.38

55.13
55,08
54.92
54.25
h4.13
54.00
53.79
50.92
50.88
50.83
49.67
17.29
46. 48
46.17
44.96
43.21

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

Ty

.

64.90
64.42
64.17
63.75
63.71
63.13
63.13
62.484
62.83
£i2.54
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
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Table § Detailed data of Biomnss accessions

in the container on ranked order

Ranked Accersion
order Height widlh Lenght
1. 19 19 49
2. 74 87 46
3. 60 47 40
4. 16 88 47
5. 50 90 14
6. 13 43 60
7. 17 50 52
8. 58 79 50
9. 79 74 74
10. 35 58 58
11, 6] 51 84
12. 86 60 72
13. 10 18 33
14. 8 66 317
15, 90 35 79
16, 57 K] 57
17, 37 14 51
18. 14 78 ) 18
19, 51 71 31
20. 72 84 59

21. 12 70 45



Ranked Accession
order fleight width Lenght
22, 52 57 77
23, 75 72 44
24, 54 80 35
25, 31 52 87
26, 36 46 32
27, 5 63 26
28. 70 59 61
29, 62 37 73
30. 32 32 43
31, 63 6 36
3z, 73 K3} 68
33. 45 86 28
34, 89 83 24
35. 69 73 70
36, a3 40 66
37. 48 61 38
8. 85 75 76
39. 3o 44 11
40. 4 65 20
41, 14 5 62
42, 26 1] 78
13. 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 83
53. 71 45 42
54 25 56 80
55 14 76 75
56. 68 82 1.5
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. 77 67 55

67. 56 28 16



Ranked Accession
order Height width Lenght

68, 10 15 30
6Y. 29 17 10
70. 81 21 418
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, a8 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
88, 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 2,88 0.25
9. 128.29 55,33 $7,29 0.47
5, 131.33 61.33 bi, 33 0.56
6. 125,67 64.13 69,13 0.4Y
7. 119.88 59,17 64,17 0.45
8. 134,29 HHIX ¥ 66 21 0.49
9. 114.46 53.79 62,83 0.50
i0. 120,38 50,83 64,92 .40
11. 123,564 56,63 71.00 0.50
12. 132.96 51,13 70.21 0.50
13. 105.25 44,96 54,92 N.26
14, 128.08 65.88 R0, 96 0.68
15, 125.67 55.43 66.67 0.45
16, 118,92 56,67 65.38 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) (cm) (w3)
23. 115.17 16. 88 59.29 0.32
24. 126.65 55.29 72.17 0.46
25. 124.50 56.29 66.96 0.55
26. 127.38 59.21 73.75 0.56
27. 94.38 13.21 47.08 0.38
28. 114, 54 56.04 72.25 0.46
29, 120.38 54.25 64.42 0.42
Jo0. 128.38 h4.92 6H.17 0.46
31, 132.00 64.13 75.29 0.63
32. 130.79 64.25 74.00 0.62
33. 129,38 £7.08 76,24 0.66
. 114,02 0. 8Y 63.13 0.37
35. 135.58 67.21 T4.29 0.67
36. 131.50 57.13 72.71 0.55
37. 133.63 64.50 76.08 0.66
a8. 114.75 66.13 71.71 0.46
39, 115.08 50.92 63.71 0.38
10. 134.67 G2.88 #4.46 0.7
4]1. 122.29 61.29 66.71 0.50
42. 122.08 58.17 68.25 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

46. ‘ 138.63  64.71 84.58 6.77



Accession Heigth Width Length Canopy
no. (cm) (cm) (cm) (m?)
47. 136.00 74.58 H3.63 0.86
48. 124.50 08,22 64.90 0.47
49. 151,25 77.71 87.33 1.03
50, 136.54 70.38 77.71 0.71
51, 133,33 69.00 75,79 0.70
52, 132.92 64.75 TH.63 0.68
51, 115.08 o8, 1Y 68,92 0,406
54, 132.29 59,25 57.63 0.45
55. 115.54 54.00 6h.63 Q.41
56, 120,88 6,46 65,46 0.47
57, 133.92 4,88 TH.82 0. 66
58. 135,95 69,25 77.38 0.72
59, 125,57 64,54 74.83 0.61
60, 139.63 68.38 80,17 0.76
61. 135.17 61.88 73.63 0.62
62. 130.96 61.21 70.83 0.57
63, 130.40 64.64 70.56 0.60
64, 122.83 55.38 54, 88 0.41
65, 125.54 61.33 69.79 0.54
66. 126.71 67.50 72.00 0.62
67. 123.63 56.08 62,13 G.43
68, 124.46 60,21 72.33 0.54
69. 129,54 60.75 69.84 0.56

70. 131.29 65.00 72.13 0.61
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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 0. 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 6H.74 70.78 0.57
79. 135,72 70.35 75.92 0.72
80. 112.45 64.86 64.13 0.46
B1. 119,97 H8.42 62.00 0.44
bz, 13,19 L8608 54,25 0.33
B3. 115.00 63.75 62.25 0.416
84 126.04 65.05 76.83 0.64
#5. 128.46 60.83 67.79 0.53
H6., 135,17 63.83 67.54 0.59
87, 124.92 77.67 74.21 0.72
84, 129,38 72.90 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 nmd diameter of rootstock
in relation Lo number of stomata

Series No. Stowmatal Class  Canopy (w?; Diarcter (cm) number of Rootstock

1. $.61 - 4.00 0.2144 0.940 1
2. 4.1 - 4,50 00,2338 0.940 1
3. 4.5 - 5,00 0.1673 0.933 6
1. 5.01 - 5.50 0.1151 0.7493 51
5. 5,51 - 6.00 0.1146 0.730 127
6. 6.01 - F.o0 no11he 3,782 107
7. 6.51 - 7.00 0. 1384 0.776 81
8. 7.01 - 7.50 (. 1237 0.787 38
9. 7.5 - 8.00 0.1458 0.772 18
10. 8,01 - 8,50 0. 100y 0.844 8
11. R.O1 - .00 1722 0.873 J
12, 9.01 - 9.50 0.3366 1,120 2

10,00 0.3600 1.000 1

—
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Table 8 Detailed data of Dwarf No.l 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 - - - 8.2 1.17
6 1.0 1.0 2.0 2.4 2.7 2.0 2.0 - - - 13.1 1.87
7 1.3 1.8 1.7 2.2 1.4 1.7 2.0 2.2 2.0 2.0 18.3 1.83
8 1.0 1.7 2.0 2.2 2.0 1.0 0.5 - - - 10.4 1.48
9 0.6 0.3 1.7 2.0 1.2 0.8 0.3 0.3 - - 7.2 0.90
10 1.1 2.0 2.0 2.4 3.0 - - - - - 10.5 2.10
Total 8.2 11.8 14.9 18.3 18.2 12.7 12.8 8.5 6.3 4.5 116.7 14.91
Average 1.491

—29—



Table 9 Detailed data of @warf No.2 Plant.
Node No. 1 2 3 4 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 2.0 2.4 2.4 2.0 2.0 1.0 19.6 1.96

1. 0.5 0.8 1.2 1.3 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 2.3 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 1.8 1.3 1.0 1.2 17.6 1.76
3 i.5 2.5 2.0 2.0 1.8 2.3 1.6 2 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. 1.3 1.8 1.3 0.8 0.3 0.3 0.3 0.7 0.5 1.5 9.0 0.90
9. 1.5 1.5 1.0 0.7 1.5 2.0 2.5 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

1. Phenol red broth base (PRBB) with  carbohydrate.

Constituents

Beef extract 1.0 g
Proteose peptone No. 3 10.0 g
NaCi 5.0 14
Phenol red 0.018 g
Carhohydrate 5.0 g
Distilled water 1000.0 ml

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

Constiuents

Yeast extract 30,0 g
MgS047TH20 0.2 g
Relilvs 0.5 €
Mannitol 10.0 g
Distilled water 1000.0 nl
pH 6.8
1J1. Simmon's citrate agar

Constituents

MgS04. 5 3120 n.2 g
NH4 H2 PO4 1.0 g
K2HPO4 1.0 g
Sodium citrate (dehydrate) 2.6 g
NaCL 5.0 g
Agar 15.0 g
Bromthymol 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.

¥



- 67 -

Fig. 2 A twin sweet-sour tamarind tree with

owner {(enlarged)
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Filg. 3 Enlargement of the tamarind trunk

indicates the bark pattern, left
one 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.

/

\"5



- 70 -

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 helght.
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Flg. 7 The operation on Tamarind

Accession Data collection
and propagation by inarching.
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