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ABSTRACT

The collection of galingale or Chinese ginger [Boesenbergia rotunda (L.) Manf.
] for had only selected yellow galingale from the commercial culture location and native
plant location. The survey had collection in the farmer village of Thailand , since 2015-2017
BE. Then , the plant materials had brought to cultivated in the field of Sukhothai
Horticultural Research Center and plot plants in the experimented location of Horticulture
Research Institute. The collection had studied on physiology characteristic and agriculture
characteristic with IPGRI:FAO catalogue guideline and had record cultivar data and product
data. The result of survey could collect galingale from 20 provinces. Total got 60 accession.
The characteristic have be difference by root shape , color root , leaf shape , color leaf. But
leaf size have not identified cultivar of galingale and root shape too. Galingale have 2 kind
of root shapes whether cylindrical tapered end root shape and triangle cone bunch tip root
shape or not abnormal root shape. The essential oil of galingale had extracted from some
material test to compared with other. They had not be different. Assessing the potential
production of Boesenbergia rotunda (L.) Mansf. (B. rotunda) by comparing accession numbers
from sources in Thailand was done. 60 accession numbers of B. rotunda were collected from
many provinces around Thailand. After preliminary study, 6 accession numbers were
selected. KR-005-59-001, KR-013-59-002, ST-002-60-001, RB-003-59-003, CP-008-59-001 and
RB-009-59-001 were evaluated the production potential by RCB with 6 treatments and 4
replications. The result showed that RB-003-59-003 had the highest growth in width of
canopy, width of leaf, numbers of root and dry weight of root and rhizome of 30.7 cm., 9.6 cm.,
13 roots, and 85.4 ¢/plant, respectively. Morover, its height of canopy and total productivity
were likely to be higher than other treatments which were 54.4 cm. and 1,928 kg./rai,
respectively. The percentage of essential oil production of KR-013-59-002, ST-001-60-001, RB-
003-59-003, and CP-008-59-001 were 0.37% followed by that of RB-009-59-001 and KR-005-
59-001 at 0.33% and 0.27%, respectively.
Improving the efficiency of Boesenbergia rotunda (L.) Mansf. (B. rotunda) production
by comparing the production of farmer's technology with the use of input management

technology from FAO's Aqua Crop model. Use the reference plant data by Curcuma



alismatifolia. The result showed that Boesenbergia rotunda (L.) Mansf. (B. rotunda) growth
was not statistically different when comparing the average of 2 samples with T-test, and the
growth rate in each phase was no different. However, it was found that the yield of
Boesenbergia rotunda (L.) Mansf. (B. rotunda)using the farmer's technology was higher than
the use of FAO's Aqua Crop model technology, include the fresh weight of the roots of
199.81 and 183.11 ¢/plant, dry weight of roots 33.60 and 28.61 ¢/plant, dry weight of
rhizomes of 21.51 and 18.61 g/plant and produced in kilograms per rai was found to be more

valuable than FAO's Aqua Crop as well 3,535 and 2,925 kg/rai, respectively.
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Number Au YOINY | Au Ao 917 | lude)
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CH-016-58-001 Wﬂgfl 69.5 78.1 5 355 9.6 0.270 G
CH-016-60-002 Wﬂgfl 78.6 71.4 6 355 10.3 0.290 G
CN-006-59-001 | Foum - - - - - - G
CN-009-59-002 ¥ 71.4 70.4 6 27.6 9.9 0.359 R
CP-008-59-001 PYUNT 72.6 61.8 7 34.8 10.8 0.310 G
CP-008-60-002 | YUW3 - - - - - - G
CT-005-59-002 | 3uUN1j3 - - - - - - G
CT-005-59-003 | 3uUNIj3 - - - - - - G
CT-006-59-001 | JuM1y3 88.3 51 7 395 |16 0405 | G
KB-000-60-001 ﬂi%‘lﬁj‘ - - - - - - G
KB-000-60-002 ﬂi%‘lﬁj‘ - - - - - - G
KR-004-59-003 MU f:i 69.8 50.6 7 29.8 11.5 0.386 G
KR-008-59-004 MU f:i 60.4 55.9 5 28.8 10.8 0.375 G
KR-005-59-001 | mayanis 77.0 60.0 6 320 |10 0313 G
KR-013-59-002 | mayauis 87.8 58.0 6 34 12 0353 | G
KR-005-59-005 | mayauis 55.0 28.0 - - - - G
KR-005-59-006 | mayanis 77.6 71.3 7 293 | 104 0350 | G
NR-027-59-001 UATI BTN 53.0 40.0 6 24.5 9.6 0.392 G
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Accession voun [n 319 | luae | enly | ndely | adely | Tunay
Number Au YOI | AU Ao 811 | Tuidien
Au Ty

NS-002-59-001 UATAIITIA 44.0 63.0 6 21.3 8.4 0.394 G
NS-002-59-002 UATEITIA 56.3 50.0 6 26.4 8.6 0.326 G
NT-002-59-006 uﬂiﬂjjll 45.0 63.0 5 213 8.4 0.394 G
NT-003-59-001 uﬂiﬂjjll 42.0 40.0 6 23 10.6 0.461 G
NT-003-59-002 uﬂiﬂjjll 48.0 40.0 6 23.0 10.6 0.461 G
NT-003-59-003 uﬂﬁ‘l]j;ﬂ 69.6 67.1 5 26.8 10.1 0.377 G
NT-003-59-004 | uns1gu 52.0 65.1 5 26 |79 0350 | G
NT-003-59-005 | uas1gu 50.9 69.4 6 227 {100 0440 | G
NT-003-59-006 | uns1gu 450 | 63.0 5 213 |84 0394 | G
NT-003-59-007 ‘Llﬂﬁ‘ﬂjjll 47.1 62.7 5 21.9 8.9 0.406 G
PB-003-59-001 LW"]fﬁ’li,liﬂI 55.0 33.0 7 16.5 8.5 0.515 G
PB-003-59-002 LW"]fﬁ’li,liﬂI 87.3 50.0 6 38.1 9.6 0.252 R
PB-003-59-003 LW"]fﬁ’li,liﬂI 54.3 48.0 7.0 27.8 9.6 0.345 G
PB-003-59-004 LW"]fﬁ’li,liﬂI 86.3 52.0 7.0 41.1 11.6 0.282 R
PB-003-60-005 | m5158i 100.2 | 443 6 353 | 103 0290 | G
PC-002-59-002 | WiAs 70.7 64.8 6 334 |86 0257 | R
PC-008-59-001 | WiAs 89.0 73.0 6 389 | 106 0272 | R
PJ-000-59-001 ERCINTE - - 7 - - - G
PK-000-60-001 YsLWAITUT | 58.6 51.9 5 32.8 11.9 0.363 G
PL-006-59-001 ﬁ‘]&lﬂﬂaﬂ 43.0 55.0 6 20.9 8.3 0.397 R
PL-006-59-002 | finaylan 170|704 |4 276 |99 0.36 G
PL-006-59-003 ﬁ‘]&lﬂﬂaﬂ 59.2 66.7 5 25.6 10.7 0.418 R
PL-006-59-004 | Wyylan 415 45.0 6 25 |91 0391 | G
PL-006-59-005 | Wy Tan 53.5 45.0 6 270 |96 0356 | G
PR-000-59-001 | tna51]3 71.6 45.0 5 270 |96 0356 | G
PR-000-60-002 | W51]3 - - - - - - G
RB-003-59-002 1% :% 56.0 36.0 5 18.0 9.0 0.500 G
RB-003-59-003 1% :% 60.6 65.9 6 324 14.9 0.460 G
RB-003-59-004 1Y :% 69.2 51.3 5 32.7 7.8 0.239 G
RB-009-59-001 1Y :% 49.0 18.0 5 16.5 9.0 0.545 G
RB-009-59-005 | 51913 70.1 51.6 6 36.5 | 10.2 0279 | G
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Number Au YOI | AU Ao 811 | Tuidien

Au Ty

RB-003-59-006 i?“lf‘].ﬁ 43.0 42.0 5 20.0 9.5 0.480 G
SP-000-59-001 qwssm‘iﬁ 76.8 87.7 6 33.7 10.2 0.303 G
ST-010-59-001 qj"’llﬁ/ﬂ 107.8 88.4 5 31.4 10.1 0.322 G
TR-009-59-001 f39 73.6 61.3 6 35.6 8.8 0.247 G
TR-004-60-002 A4 70.7 67.4 6 27.2 9.1 0.335 G
TR-004-60-003 A3 473 52.1 5 20.8 8.1 0.389 G
TR-009-60-004 | 953 753 | 94.4 5 169 |11 0651 | G
TR-004-60-005 | 953 47.5 59.6 5 194 |82 042 | G
UT-003-59-001 | 9¥iu51ll 72.1 56.1 7 316 |95 0301 | G
UT-003-59-002 ) 9511 63.8 50.0 6 30.1 10.2 0.339 G
UT-008-59-003 | 11l 650 270 |5 19 |8 0421 | R
UT-008-59-004 | 91511l - - - - - - R
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Accession Number 1A gsly agly aANHAULIN GAGNERN)

CH-016-59-001 gl o 5o M RYCEN

| CH-016-60-002 Foni o 567 MY RYGEN
CN-006-59-001 Foum 3 B! ERULLRY Maes

| CN-009-59-002 Foum 3 567 ey BIGER
CP-008-59-001 YUNS - - Her Mo

| CP-008-60-002 NS - - Her Mded
CT-005-59-002 U5 3 507 HEr Mdes

| CT-005-59-003 NUTH 3 507 HEr LGN
CT-006-59-001 PUNIS 3 567 Lt GLN

| KB-000-60-001 ned) - - FINWN Mded
KB-000-60-002 n3ed) - - FINWN BIGER

| KR-004-59-003 MY 3 Fomvay 51NN&18 MapIY
KR-008-59-004 MaYIUYs o3 547 FINWN BIGER

| KR-005-59-001 MYIULS 3 Gewvay W BYGER
KR-013-59-002 MoIULs 3 iFouvan FINN0 BYGER

| KR-005-59-005 MaYIUYs o3 587 FINNN BIGER
KR-005-59-006 MYIULS 3 597 FINWN Mdes

| NR-027-59-001 UATTIFIN 3 Bewviay e Mded
NS-002-59-001 UATEITTA 3 Bowvay 51AN80 BIGER

| NS-002-59-002 UATEITTA 3 Bowvay FINWN BIGER
NT-002-59-006 uasilgu s 100 FINWN Mg

| NT-003-59-001 uasilgu 3 Bewvay FINWN Mg
NT-003-59-002 uaTUgu 3 5o TINUN RUGER

| NT-003-59-003 uasilgu 3 Bowvay 5NN UGN
NT-003-59-004 uasilgu 3 Gewvay W UGN

| NT-003-59-005 unsilgu o unaw FINN Mded
NT-003-59-006 unsilgu o unaw FINW Mded

| NT-003-59-007 uasilgu 3 100 5NN UGN
PB-003-59-001 sy ol 3 iFowrau 5MNde haaseu

| PB-003-59-002 sy ol 3 iFowrau M haaseu
PB-003-59-003 wTY5al o au FINWN haaseu

| PB-003-59-004 wTY5al o unay 5INNA2Y dhaaseu
PB-003-60-005 W53l 3 unaw 5INHOIN dhana

| PC-002-59-002 Wons 3 RERNILN MY dhana
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PC-008-59-001 Wans 3 Y NN haa
| PJ-000-59-001 Usoujs - - - -
PK-000-60-001 UszniEaus - - e haa
| PL-006-59-001 Wy lan 3 Feuman FINNN haa
PL-006-59-002 wugyTan flosis uray ? ?
| PL-006-59-003 wivaylan 3 Gewvay 51ANA20 dhana
PL-006-59-004 Wy lan 3 Feuman FINNN haa
| PL-006-59-005 wivaylan 3 Gewvay W dhana
PR-000-59-001 W13 flosis uraw wa BIGER
| PR-000-60-002 Y35 - - Her Mded
RB-003-59-002 31113 3 uray Her Mo
| RB-003-59-003 51913 ous unan HEr BYGER
RB-003-59-004 31113 3 nray e BIGER
| RB-009-59-001 31113 3 nray e hana
RB-009-59-005 Y3 3 uraw Wy Mdes
| RB-003-59-006 EREATE Houd unaw FINN0 Mdes
SP-000-59-001 qNITUYS 3 nray 51NA29 Mo
| ST-010-59-100 q Tiie 3 nray 51NA29 Mded
TR-009-60-001 A5 3 uvau Her BIGER
| TR-004-60-002 asa o uray HEr Mo
TR-004-60-003 asa o3 unaw Her Mded
| TR-004-60-005 A% o wray et Mded
UT-003-59-001 Qs s uraw W dhana
| UT-003-59-002 QYR 3 uvan FINKIIN haa
UT-008-59-003 R A toss uraw FINWN dhana
| UT-008-59-004 g5 In 3 wray FINNN haa
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Accession ANuganss  anwundn Swouly anwen anwndn dwou Ay minud HANAR
numbers W NTINY Au Ty Ty INMO 913N YOITINUAL (kg./rai)
(cm.) (cm.) (cm.) (cm.) (cm.) mdh
(g/plant )
KR-005-59-001 50.58 27.6 ab 6 24.75 843D 13a 6.19 75.40 ab 1480.70
KR-013-59-002 51.88 29.4 ab 6 24.95 8.98 ab 13a 6.77 83.75a 1436.75
ST-010-59-001 51.05 28.7 ab 6 24.53 8.15b 11 ab 6.80 67.50 ab 1145.08
RB-003-59-003 54.35 30.7 a 6 25.70 9.63 a 13a 6.69 85.40 a 1927.49
RB-009-59-001 46.95 27.1b 6 23.28 7.98b 9 ab 6.96 60.33 b 1456.33
CP-008-59-001 51.83 30.4 ab 6 26.08 8.93 ab 8b 7.56 5773 b 1399.90
Average 51.10 28.98 6 24.88 8.68 11 6.51 71.68 1474.75
%CV 8.7 7.0 4.6 8.1 8.0 26.0 30 20.0 37.9

Means with different letters in the same column are significantly different at P<0.05 by F-tes
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WUy FAO’s Aqua Crop
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NMYAUYT | HeINIYIUY3 KR-002 14 0.233 99 32.994
ﬂﬂ@auq‘% mumzmm?’;ﬂ KR-003 13 51.213 99 24.631
NMYAUYS | e KR-004 14 44.758 98 37.514
MYauYs | e KR-005 13 58.001 99 38.318
mgyﬁ]uiﬁ uzn KR-006 13 55.242 99 45.933
nmeyauys | nslen KR-007 14 6.941 99 8.67
NMauys | venaey KR-008 14 19.478 99 30.897
NYAUYT | WUNNIY KR-009 14 7.815 99 41.938
NMauys | eviny KR-010 14 35.783 99 46.482
mMoauyd | edatan KR-011 14 35.953 99 6.837
Mauys | dwavys KR-012 15 9.353 98 27.212
NMauys | vueslie KR-013 14 36.679 99 27.012
NMYAUYS | NI KR-014 14 19.631 99 40.004
Feum A1AINANY CN-001 15 11.105 100 7.476
Feum Weaduum CN-002 15 11.129 100 7.435
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oo . SV 99717 Waumn BNGN Wauan
WRIA LN - - - -
ACCESS acnyn acnyn adngn adngn
Feum AN TRTgHY CN-003 14 57.742 99 54.707
Feum ulusug CN-004 15 18.565 100 5.027
Foum gENT CN-005 15 15.311 100 2.258
Feum a33ay3 CN-006 15 2.876 100 9.688
Yeum AN CN-007 15 8.303 100 14.609
Teum VBNl CN-008 15 16.598 99 51.988
Teum WA CN-009 14 58.905 100 0.886
Tl FNAINANY CH-001 15 48.468 102 1.981
Tunil Weaduqdl CH-002 15 48.581 102 1.211
Tl \nunsauY el CH-003 16 16.827 101 57.233
T ILRGER CH-004 16 6.487 102 15.493
Fandl ADUEAITIA CH-005 15 55.905 102 16.869
Tl AOUEANT CH-006 16 36.799 101 55.191
Tl G CH-007 15 33.932 101 50.729
Yo fulvigy CH-008 15 38.512 101 37.769
Tl NATGAN CH-009 15 23.559 101 27.038
Tl Wuai CH-010 15 33.847 102 0.094
R Ut CH-011 15 46.695 101 54.42
Tl Unuuviu CH-012 16 24.231 102 20.544
Jaqdl Uunilanssen CH-013 15 30.011 101 41.178
Tl fnpyuna CH-014 15 54.278 101 25.29
Tond Qe CH-015 16 22.629 102 7.727
Tl UUDIUIUAS CH-016 16 4.91 101 48.136
Faqdl NUBITITUM CH-017 15 45.014 101 45.588
YUNS AAINANS CP-001 10 31.29 99 11.554
YUNS iloayuns CP-002 10 29.565 99 10.747
YUNS o CP-003 10 39.896 99 10.367
YUNT angln CP-004 10 6.622 99 4.973
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oo . SV 99717 Waumn BNGN Wauan
IWIN 20D - - - -
ACCESS | azmAyn a¥AIN | ADNAYA | ADIAYA
YUNT Ui CP-005 10 42.55 99 19.09
YUNT nelfiy CP-006 9 47.452 98 46.617
YUNT RN CP-007 9 46.079 99 5.534
YUNT & CP-008 10 15.189 99 5.668
YN GSGeM) CP-009 9 56.726 99 4.712
A3 ARNAN TR-001 7 33.455 99 36.696
A3 FRNIZRS TR-002 7 33.476 99 36.586
n39 AUA TR-003 7 24.324 99 30.924
A3 wleg TR-004 7 33.699 99 41.691
A139 Uzlnaguy TR-005 7 10.338 99 41.149
n39 §1UN1U7 TR-006 7 23.149 99 40.03
n3q $uq TR-007 7 58.489 99 37.997
39 ey TR-008 7 44.146 99 23.566
A3 ann TR-009 7 34.268 99 20.723
A3 PBEERN TR-010 7 47.332 99 38.096
A3 MNE1I8Y TR-011 7 14.396 99 34.596
UAIUY AAINANY NT-001 13 46.01 100 3.514
UATUZH \ipeunsUgy NT-002 13 49.18 100 3.95
UATUZH ATLNLLEL NT-003 13 59.031 99 59.629
umﬂgm DU NT-004 13 57.636 100 4.876
uﬂiﬂgm UATTYPS NT-005 13 48.064 100 11.262
uATUSU uau NT-006 14 1.291 100 9.927
uﬂiﬂgm NNBUUNG NT-007 13 48.112 100 19.276
umﬂgm FANUNIU NT-008 13 43.45 100 12.996
UATTIVELN | A1AINANS NR-001 14 58.301 102 6.024
UATTIVELT | LIDIUATIIVELN NR-002 14 58.273 102 5.983
UATTIVANT | WASEUINUNS NR-003 15 44.988 102 15.286
UATIIENT | IUVIELade NR-004 14 57.62 101 56.927
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oo . SV 99717 Waumn BNGN Wauan
ININ LN - - - -
ACCESS awgm awgm aaqmgﬂ aaqmgﬂ
UATTIVANT | VINASUALES NR-005 15 19.769 102 10.252
UATTIVENT | A NR-006 15 26.489 102 19.713
UATTIVENT | ASYS NR-007 14 31.437 102 14.913
UATTIYEAN | 90510 NR-008 15 0.8 102 24.796
UATIEANT | WRAuNTEINYTA NR-009 15 0.296 102 16.33
UATTIVALT | YU NR-010 15 20.933 102 44514
uaATTwEN | lyade NR-011 14 43.939 102 9.794
UATIIVEL m'msqwm NR-012 15 12.589 101 45,953
UATTIEANT | SN NR-013 15 18.567 101 33.056
UATIIANT | TUULAS NR-014 15 24.569 102 32.45
uassvdun | luulne NR-015 15 11.902 102 4.183
uATIYEN | Tuug NR-016 15 10.78 102 15.404
uasTwan | Talvg NR-017 15 34.986 102 25.374
UATTIENT | Thany NR-018 15 39.771 102 31.633
wAsTIvEL | thunde NR-019 15 36.541 102 7.765
UATTIEANT | sz NR-020 15 32.091 102 43.357
uAsIIvENT | Unsedy NR-021 14 43.172 102 1.276
UATTIENT | Untieg NR-022 14 42.741 101 25.314
UATTIANT | WIZNOIAN NR-023 15 18.401 101 58.903
UATTIEN | e NR-024 15 13.228 102 29.112
UATTIVELT | Hode9 NR-025 15 25.434 102 54.047
UATTIEN | amzluudy NR-026 15 21.167 102 55.045
upsTdn | Yeuden NR-027 14 25.052 101 51.018
upsTIwEL | AAn NR-028 14 53.552 101 43.391
UATTIVELN | @A NR-029 15 32.546 102 33.959
uATINEN | aadiy NR-030 14 53.943 101 49.24
UATTIANT | 1&9@ng NR-031 14 25.568 102 27.637
UATINEAL | TUBIYRHN NR-032 14 44.494 102 21.96
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o . W@ aNGR Wauen D9FA7 WaUen
WRIA LN - - - -
ACCESS | azmyn aveIn | a9IAYA | aRIRga
UATIIVE | MILUOR NR-033 14 59.831 102 38.337
Unusil A1AINANY PT-001 14 1.277 100 31.478
Unusil BLEYHGRY PT-002 14 1.185 100 32.087
Unusil ARBINAN PT-003 14 3.889 100 38.728
Unusil SoyU3 PT-004 14 1.276 100 44.073
Unusil ANAVAULAT PT-005 14 2.23 100 24.274
Unusnil a1gnm PT-006 13 55.956 100 44.979
Unusnil aulan PT-007 14 3.921 100 31.358
Unusil ENEE! PT-008 14 8.098 100 49.457
L.Wﬁzjiiﬁ AMGRIALEN PR-001 13 6.643 99 56.782
WYTYI WRwNYTY3 PR-002 13 6.68 99 56.637
INYTYS WiansEau PR-003 12 54.453 99 38.889
NYTYS ndoy PR-004 13 14.424 99 49.435
NYTYS YL PR-005 12 47.975 99 58.01
LNYTUT e PR-006 12 58.4 99 53.267
NYTYS Uuann PR-007 13 2.968 99 55.131
INYTYS Uuuvayl PR-008 13 12.033 99 58.821
WYSUI MR Udes PR-009 13 9.785 99 41.823
193 AAINAN RB-001 13 31.724 99 48.766
519U3 111899193 RB-002 13 31.689 99 48.739
Y3 SLHATA RB-003 13 37.177 99 35.508
519U3 AuazaINn RB-004 13 31.058 99 57.269
VYT VNN RB-005 13 41.492 99 55.845
519U3 Uulds RB-006 13 48.83 99 52.269
Y3 e RB-007 13 25.82 99 24.578
Y3 Unvie RB-008 13 22.108 99 49.831
Y3 RTGRRRH RB-009 13 41.54 99 51.212
T1UY3 Touwaa RB-010 13 27.22 99 53.218
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oo . SV 99717 Waumn BNGN Wauan
WRIA LN - - - -
ACCESS acnyn acnyn adngn adngn
519U3 AR RB-011 13 32.595 99 20.407
glavie A1AINANY ST-001 17 0.35 99 49.588
gluviy leagluvie ST-002 17 0.472 99 49.413
glovie nalnsane ST-003 16 57.189 99 58.544
gluviy ATUNA ST-004 16 49.996 99 48.104
gluiiy vaLade ST-005 17 19.256 99 33.652
gluiy UusUaUvRY ST-006 17 0.41 99 34.469
gluiy ATUAT ST-007 17 20.885 99 59.448
gluiiy GRGEAVAGH ST-008 17 31.043 99 45.618
gluiy Avalse ST-009 17 9.886 99 51.706
gluiiy assnlan ST-010 17 19.027 99 49.847
Vil A1aINAN3 UT-001 15 22,377 100 2.346
QYA \ipagviesil UT-002 15 22.764 100 1.49
giiysil VN UT-003 15 27.583 99 53.192
Y5l Uuls UT-004 15 5.032 99 31.27
giiysil anudn UT-005 15 27171 99 34.568
gyiesil 31997530 UT-006 15 35.034 99 51.657
gries1il NUDIVINENY UT-007 15 21.844 99 55.75
gyl NUDIRN UT-008 15 23.483 99 50.484
Ryl eAn UT-009 15 17.488 99 37.001
NINS AANANY PC-001 16 25.2 100 21.717
WIng HER PC-002 16 26.319 100 21.015
WIng AUITEY PC-003 16 1.753 100 37.626
WIns AENIUIIY PC-004 16 12.856 100 25.338
WIng uARe PC-005 16 9.622 100 35.798
Wans UAUN PC-006 16 1.687 100 7.496
IR Jaunsne PC-007 16 10.322 100 7.496
WIng Inngia PC-008 16 4.503 100 18.192
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oo . SV 99717 Waumn BNGN Wauan
WRIA 2109 - - - -
ACCESS acnyn acnyn adngn adngn
W3NS TnSuseiiuing PC-009 16 18.663 100 16.493
IR YUl PC-010 16 31.468 100 8.676
WIns TINTIUNU PC-011 16 23316 100 32.281
IR AnWman PC-012 16 30.583 100 28.159
W3ng GRHEEH PC-013 16 30.535 100 12.28
wyTyYsal | M1AINana PB-001 16 25.149 101 9.578
syl | ulas PB-002 16 26.582 101 8.964
syl | lnde PB-003 16 38.015 100 59.915
WYTYIAl | YuLAY PB-004 16 11.351 100 51.585
wysysal | v PB-005 16 46.047 101 40.187
wwsysal | Jeanuniu PB-006 15 47.807 101 0.499
wsysal | Jalds PB-007 16 20.464 100 47.602
syl | WeTUS PB-008 15 39.429 101 6.395
WSyl | A PB-009 15 27.19 101 4.034
wsysel | vuedld PB-010 15 59.408 101 3.74
syl | vidum PB-011 16 53.137 101 13.76
syl | viaudn PB-012 16 46.801 101 14.524
UNY3 AAINAN CT-001 12 36.625 102 6.166
N3 HER CT-002 12 36.635 102 6.252
N3 WASYIUIN CT-003 13 0.504 101 54.334
TUNY3 Va3 CT-004 12 27.286 102 13.278
N3 WATRIN) CT-005 12 48.257 102 6.889
TUNYS il CT-006 12 37.241 102 0.592
N3 TALIRE Lt CT-007 12 46.231 101 51.29
N3 Tthsthdou CT-008 12 54.356 102 15.753
unys ERIRHY CT-009 12 41.076 102 11.873
N3 GhHGRe CT-010 13 8.225 102 13.127
uny3 GG CT-011 12 28.905 102 4.426
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M3aMANINT 4 eazBeadnYML VB ITHENIZY Y
A
NIZWUAN Boesenbergia rotunda (L.) Mansf. NIZ¥1YiaBBoesenbergia pandurata (Roxb.) Schltr.

Y o A ’\/ Y 9 ~ v o A o ]
GLWTI"I!ﬂﬁﬂﬂﬁlﬂﬁl ﬂTEJGlH () NUNUVDANUNATINUANHUS WHAIDYY



A. Passport Y3znouaiy

Al. Accession Descriptors 1l

71

ANHUL

muila

% A % A Y
INANIONAVHIO 11a

1. HINBIAVAIDEINY

(Accession Number)

2. FoR 1%

(Donor name)

3. vinemunswun Taol 1%

(Donor number)

4. HINBRVIUNTIVTIY

(Other number 1.................. ,

Other number 2............. yeut)

A a 4
5. ¥DINVIATAT

(Scientific name)

ana (genus)
dFd (species)
A .
auayd (subspecies)
FoN ‘L!T;' (botanical variety)

6. YszIAAUNOARUFNTTNVDIAIDEN

(pedigree)

(cultivar name)

8. Foa iy IIBINgY

(translation/transliteration)

9. ¥0304

(synonyms)

o A A dy o
10. 'TLJ/L@E]L!/’]J NIIVTIVIBDNWUT

E]

(acquisition date)

(3 1

3 A
11. "UUWWW’%@H1WUﬂG]'Jf]EJN1/I§TU§'33J

(accession size)

4

1 A 9 @
12. aunlgvenenug

i (maintenance)
(¥ (sucker)
()ﬁ’uﬂﬁﬁ (seedling) 2

Ownlouaznan

(sucker and seedling)

X A 2
ONGIRRIRHGEN

(tissue culture plantlet)

A < = <
13. WarIDLNAAFTULTINIINIDNETD

(cryo-preserved)

14. 0U (52, ) Tiia

A2. Collecting Descriptors 1l
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ANHUL

muila

% A % A Y
INANIONAVHIO 11a

1. U8 UNTIVIIN

(collecting institute)

2. HNYRINTILIIN

(collecting number)

3. HNRYADIUNTIVIIN

(site number)

4. FUNAMNIIVIINAI081

(collecting date of original

sample)

5. 1szmans s

(country of collecting)

6. JANIANTIVTIN

(province/state)

7. AvsouaNa

(department/county)

o

a2 A dal o
8. D1UIVTNIUNTIVIINYONUT

(location of collecting site)

@

a A vy X 7
9. amg@mua—% NINUVIYDNUD

(latitude of collecting site)

o

a @ { g y
10.8930199ASIUDDN-AN ﬁlﬂﬂl‘%’ﬂ H

oHAq

(longitude of collecting site)

4
11. szsﬁmmmqqmﬂﬁmma

(elevation of collecting site,

M)
12. wdqmmam%@ﬁuﬁ (collecting source)
Opdeth (wild habitat) 1
( )‘ﬁhlf}-u1 (farm land) 2
OaIuns? (backyard) 3
(9019 (market) 4
( )ﬂﬁﬁ’ﬂi%%‘vﬂ (research organization) 5
aua sz uldn 6
13, AMNIARDNUBILUNAITILTIN (collecting source

environment)
14. amuwméf’m}m%aﬁufﬁ% (status of sample)
Oiwth (wild) 1
(O 3wy (weedy) 2
( )ﬁuﬁsﬁm‘ﬂmzﬁu (landrace) 3
OWY ﬁﬁmm (advanced cultivar) 4
Ovsulgaiuguse lddmsuine (breeding / research 5
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material)

OwWugdaasu

(released variety)

A
HAZOU) (TEY.eiiiiiiine

15. ¥UAVDIAI0Y (type of sample)
( )ﬁﬂuﬁuf (vegetative)
Onida (seed)
(OHazoounds (pollen)

A A 2
ONTRITGIY I RHGEN

(tissue culture)

4

Fi
o Y o
16. NUIUABOIUF

Q

(number of plants sampled)

17. MUIUNUDNITIVIIN

(number of suckers

collected)

18. MUIUUAYFaNTIVTIN

(number of capsules

collected)

@

2 3 A
19. N ﬂ!llﬁﬂ‘ﬁ'i’l‘lli’m

(weight of seed collected, g)

P

A 9 A A A oA
20. BDNOIDUN IDNULUDY

(local / vernacular name)

o

U ] J
21. NQUBUIHIH TRWUE

(Ethnic group)

22. M35z Toand

(uses of the accession)

O3oaUNd (spice)
QL (medicinal)
Ohiurioussve (essential oil)

A
UATDU (58‘]_4 .......................

=
23. szUumIgainy

(cropping system)

ONFFURD

(monoculture)

ONFHaY

(mixed)

1 ) A
BUH HUIN WENIT fﬂl,l,“ll‘l YW UATDU

24. M31lgn

(cultural practice)

Omsrnumz/Iulgn

(sowing)/ (planting date)

g A 2
()ﬂ”l'ilﬂ‘]JL?‘lﬂ’JﬂNL!iﬂ

(first harvest date)
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Omsyalsgniu

(irrigation)

25. ANUHU MU UYDING

(plant population density)

(Voo (low)
O1hunaig (medium)
Own (high)

3

A A v
26. NNINTEAY 'JEUENWGBVIET']?J'WQWUVI:@

(population isolation [km])

o

27. MIGYRUT

(genetic erosion)

( )1@91}%}1 (slow)
O1unang (intermediate)
0159 (rapid)

J o ] < 9
28. ﬂ?iﬂ?ﬂﬂ'lWﬁ'J’f)fJNlﬂ’U"b

(photograph ;)

Ol

No

Omeld

Yes

< @ ]
29. ﬂTiLﬂ“]JG]’JE]EJNLHBi}Q

(herbarium specimen ;)

Ol No
( )16]5 Yes
30. ¥A0N (associated flora)

oA < 3 o 1
31. ﬂswﬂ;]msmmwumummzmumamq

(prevailing stresses)

wu 3u s

(disease indexing)

32, UIUAIDI NN 195U

(frequency of accession at

collecting site)

O)1.v191n (rare)

O3. Blemany (occasional)
()5. WUUBY (frequent)

(7. WU (abundant)

()9. Hunue (very abundant)

A3. Seed Management Descriptors 1l

AN

futla

3 A (Z G (54
sHanIoANaUHIe lun

1. T UA DY

(accession number)
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2. 5$u%ﬁ@ﬂ5$%1ﬂséfwdn (population identification)
A g
3. @o1UNnY (storage address)
Y] A g
4. JU/NNY (storage date)

X g 4
. lﬁmmmmwuﬂlmxm‘umm

5 (moisture content at harvest)

6. ﬂ%mmmm%mmmﬁu%’ AM (moisture content at storage)

7. Smnand 1‘ﬁllfdm (amount of seed in storage,
g/No. )

8. N3 ﬂgﬂlﬁnﬁsu (duplication at other
location)

Ad. Multiplication / Regeneration Descriptors
anyay Aunla sWansednaunie 1iin

1. uaunlag (field plot number)

2.99 mﬁmmﬂﬁuﬁ (multiplication/regeneration
site location)

3. é}i PYET (collaborator)

4. i“um'mmmﬂgﬂ (sowing /plant date)

5. Suéh EJ‘]JQﬂ (transplanting date)

6. ANUHUMHNIUMTHNWWIZHTO (sowing/planting density)

Ugn

7. 03 ‘]Jf] ﬂ‘a@ua (cultural practices)

8. N3 Gl,%’ﬂtl (fertilizer application)

9.3 $El$!,ail1Nf)ﬂ (germination establishment
in the field)

10. ANVUATIHAINA190A 90 T (seedling vigor)

o Y A Y o Y
11. il"lufJu@]uTNﬂﬂﬁQ@]lelﬂ

(number of plants

established)

v < { 2
12. 3“lﬂﬂlﬁ83ﬂiQL!§ﬂ

(first harvest date)

o

° Y A I
13. mmumuﬂwﬁuwmj

(number of plants pollinated)

14. JNAY 15U

(pollination method)
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O GHERIGN

(selfing)

Ougweruia’ll

(pair crossing)

Ownauanzlunguineinu

(isolation)

Ovugrauamuuruiua 13

(diallel cross)

J

9
15. UUATI UM THAUNUS

q

(number of times accession

regeneration)

A5. Characterization and/or Eval

uation Site Descriptors i

ANy

fAua

L3 A (9 G &Y
sHAIoANaUNI0 11in

1. Uszmandnyidnyuevsollsetiu

(country of characterization

and/or evaluation)

(site , research institute)

GHER) (latitude)

GRNERE (longitude)
9

ANUFININTEAVUINELD (elevation)

A A ~
%ﬂl!ﬂﬁ\?ﬁﬁ@ﬁﬂ']um

(name of farm or institute)

3. Forlsziiv waziog

U

(evaluator’ s name and

address)

o 1 A Y
4. mmmmwmaﬂgﬂﬂm

(sowing or planting date)

5. Judwilgn

(transplanting date)

v &
6. JULNULNYD

(harvest date)

7. Usziuaanadou

(evaluation environment)

Ol (fild)

Ols aTou (screenhouse)
()ﬁ"ﬂuﬂiz%ﬂ (glasshouse)
( )ﬁ@ﬂ‘ﬂf} SIETRE (laboratory)

Opuq Gy uTdn)

(other ,specify in the

descriptor Note, 16)

-
8. 1osimuAnINIeN

(seed germination)
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s 2 o ¥ o A
9. Lﬂ@il“ﬁu@]ﬂWi@N@’ﬂJ@ﬂWﬂf

(field establishment)

o o A Y P-4
IO.ﬂTHQHUHWQ@ﬂUlﬂ 50 L‘]J@il"]ﬂ!ﬁ

(number of days to 50%

germination)

Y

11. szymnuinznnualgn lumlag

E]

(sowing/planting site in

field)

12. szozlgnlunilas szozdu szezun?

(field spacing ,cm)

13. aNHAULVDIADIUN

(environmental

characteristics of site)

14. M3 laije (fertilizer)

( )5314%@1’18 (name)

( )ﬂ?mm (doses)

( )mméudazﬂﬂ (Frequency of each)

( )55%16195} (method of application)
15. M3tleanumsalsntazuuad (plant protection)

16. 1iia (note)

A6 Collecting and /or Characterization/Evaluation Site Environment Descriptors 3l

ANy

fAua

3 A (9 G (24
sHArIoANaUNI0 11in

1. ﬁﬂTWLL’Jﬂg@NﬂJ@Qﬁﬂ1Uﬁ

1L1gilszme

(topography)

(flat) 0 — 0.5%

(almost flat) 0.6 —2.9%

(gently undulating) 3 — 5.9%

(undulating) 6 — 10.9%

(rolling) 11 — 15.9%

(hilly) 16 — 30%

(steeply dissected)>30%
ply

,moderate

(mountainous)>30% ,great
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(other)

Fa ]
1.2 52AUANNGIGAVDINUTN

(higher level landform)

(plain)

(basin)

(valley)

(plateau)

(upland)

(hill)

(mountain)

1.3 imummqaﬂmﬂmwmwuﬂ

(second level landform)

(alluvial plain)

(coastal plain)

(lacustrine plain)

(glacial plain)

(peneplain)

(pediment)

(volcano)

(dunefield)

(delta)

(tidal flat)

(playa)

(cay)

(other)

FJ [l
1.4 Ghl,mmuawu’mﬁuﬁ

(land element and position)

(plain level)

(escarpment)

(interfluve)

(valley)

(valley floor)
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(channel) 6
(levee) 7
(terrace) 8
(floodplain) ?
(lagoon) 10
(pan) a
(caldera) 12
(open depression) 13
(close depression) 14
(dune) 15
(longitudinal dune) 16
(interdunal depression) 17
(mangrove) 18
(upper slope) 1
(mid slope) 20
(lower slope) 21
(ridge) 2
(beach) 2
(beachridge) 24
(rounded summit) 25
(summit) 26
(coral atoll) 2
(drainage line [bottom 28
position in flat or almost flat
terrain)
(corat reef) 2
30

(other , specify in the

appropriate section’s note)

1.5 ANHY

(slop)
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1.6 3UuuuANNTY

(slop form)

(straight)

(concave) : %1

(convex) : YU

(terraced)

(complex)[irregular]

1.7 MAASIUANTY

(slop aspect)

1.8 NHAHATIFU

(crop agriculture)

F)
Onraugniliaeg?

(annual field cropping)

(shifting cultivation)

(fallow system cultivation)

(ley system cultivation)

(rainfed arable cultivation)

(wet rice cultivation)

Irrigation cultivation

OWB1a1809

(perennial field cropping)

(non-irrigation cultivation)

(irrigated cultivation)

Ol Idgudu

(tree and shrub cropping)

(non-irrigated tree crop

cultivation)

(irrigated tree crop

cultivation)

(non-irrigated shrub crop

cultivation)

(irrigated shrub crop

cultivation)

[ Y
1.9 ngnyaneg lagseuazniualy

s '
NWUNUUIYT1TIV LYY

(overall vegetation

surrounding and at the site)
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( )vjwmﬁ’w (grassland) !
Omsorthfinldansznellianud | (forbland) 2
PUAIE1

( )ﬁcﬁﬂ? (forest) 3
( )ﬂwﬁuﬁ'u (woodland) 4
( )ﬂwﬁu LéIIEJ (shrubland) 5
Ovanghidedad (savanna) 6
()éuﬂ(izu...ﬁafiammmﬁ) (other) 7

10. YAAY 13U

(soil parent material)

Otszonlisnndhudouuda

(unconsolidated material)

(Aeolian

deposits(unspecified))

(Aeolian sand)

(littoral deposits)

(lagoonal deposits)

(marine deposits)

(lacustrine deposits)

(fluvial deposits)

(alluvial deposits)

(unconsolidated(unspecified))

(volcanic ash)

(laess)

(pyroclastic deposits)

(glacial deposits)

(organic deposits)

(colluvial deposits)

(in situ weathered)

(saprolite)

I <
Olszinnidlufouud

(rock type)
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(acid igneous/metamorphic

rock)
(granite) 2
(gneiss) 3
(granite/gneiss) 4
(quartzite) 5
(schist) 6
(andesite) 7
(diorite) 8
(basic igneous/ metamorphic | °
rock)
(ultra basic rock) 10
(gabbro) 1
(basalt) 12
(dolerite) 13
(volcanic rock) 14
(sedimentary rock) 15
(limestone) 16
(dolomite) 17
(sandstone) 18
(quartzitic sandstone) 19
(shale) 20
(marl) 21
(travertine) 2
(conglomerate) 23
(siltstone) 24
(tuff) 25
(pyroclastic rock) 26
27

(evaporate)
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(gypsum rock)

28

(not known)

29

[~ a 3 S Aa
11, wanudadluiuailudeundaauaiu

Tnurundiolu

(stoniness)/ (rockiness)/

(hardpan)/ (cementation)

(tillage unaffected)

(tillage affected)

(tillage difficult)

(tillage impossible)

(essentially paved)

4
12. MITTEVYUIVDIAY

(soil drainage)

(poorly drained)

(moderately drained)

(well drained)

1 L4 90’
13. NMTNIVYIVDIUN

(flooding)

9
14. szauiildau

(soil depth to groundwater

table)

0-25cm

25.1-50cm

50.1 — 100 cm

100.1 — 150 cm

(>150 cm)

1 ya
15. panninlaan

(quality of the groundwater)

(saline)

(brackish)

(fresh)

(polluted)

(oxygenated)

(stagnating)

(sweet)
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< a
16. ANUIANUDIAU

(soil salinity)

(<160 ppm dissolved salts)

(160-240 ppm)

(241-480 ppm)

(>480 ppm)

Fl
17. ANUFUUDIAL

(soil moisture)

(dry)

(slightly moist)

(moist)

(wet)

2 dy a J ' =)
18. ﬁmmmaﬂuﬂgﬂmamqwm

(soil matrix colour)

(white)

(red)

(reddish)

(yellowish red)

(brown)

(brownish)

(reddish brown)

(yellowish brown)

(yellow)

(reddish yellow)

(greenish , green)

(grey)

(greyish)

(blue)

(bluish-black)

(black)

< ] a
19. ANWYUNTA-ANNVDIAY

(soil pH)

(pH at 10 — 15 cm)
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(pH at 30 — 60 cm)

(pH at 60 — 90 cm)

) [

a 4
20. UsumsauUnNTIIng

(soil organic matter content)

(nil) as on arid zone

(low) as in long term

cultivation

(medium) as in recently

cultivated

(high) as in never cultivated

(peaty)

21, IFENU

(rock fragment)

(0-2%)

(2.1 -5%)

(5.1 -15%)

(15.1 —40%)

(40.1 — 80%)

(>80%)

a 9 dy a
22. ﬂfuﬂﬂl@ﬁiﬂidﬁi10lu@@u

(soil texture classes)

(clay)

(loam)

(clay loam)

(silt)

(silty clay)

(silty clay loam)

(silty loam)

(sandy clay)

(sandy clay loam)

(sandy loam)

(fine sandy loam)
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(coarse sandy loam)

(loamy sand)

(loamy very fine sand)

(loamy fine sand)

(loamy coarse sand)

(very fine sand)

(fine sand)

(medium sand)

(coarse sand)

20

(sand, unsorted)

21

(sand, unspecified)

22

Hay mmmmaumﬂﬁu

(soil particle size classes)

(clay <2 pm)

(fine silt 3 -20 um)

(coarse silt 21 — 63 um)

(very fine sand 64 — 125 pm)

(fine sand 126 — 200 um)

(medium sand 201 — 630 um)

(coarse sand 631 — 1250 pm)

(very coarse sand 1251—

2000 um)

23. MITWUNMINTNVDIAY

(soil taxonomic

classification)

1 %,‘ ]
24. uviaari 1

(water availability)

( )‘131 Al (rainfed)
Oxatlszmu (irrigation)
(Ouen ﬂfl’li (flooded)

( )LLf‘iQLL?J"l?Ij’”I (river banks)

Ognzia

(sea coast)
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uaz%‘uq(izu ....................... )

25. ANUPANANYIDVOIAY (soil fertility)
(low) 3
(moderate) 5
(high) ’

26. ANNYUOINMAVDIHAINTAIOEIN | (climate of the site)

18un

( )qmwgﬁ (temperature)

Of5uaslu (rainfall)

( )mmﬁ’mm (wind)

Orhdanda (frost)

ORuAaINg (relative humidity)

(relative humidity diural

range%)

Relative humidity seasonal

range%)

O ANULLE (light)
(shady)
(sunny)

27. 89 (521 awiin) (Other)

AT7. Plant Descriptors
dnbae Aula s¥e wieduay uieliln
1. M3y Ia (vegetative)

1.1 UIUIUN9DN

(number of days to

emergence)

< )
1.2 AULUYLLIIVUDING

(seedling vigour)

Y A
1.3 Useianuoansauny

(plant type)

(o

(Malabar)
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()¥994 (mysore)
( )ﬂ?@ﬁﬂﬁlﬂ (vazhukka)
1.4 ANUFIVOINY (plant height)

1.5 U onDA Y

(number of tillers per plant)

1.6 AUDIHUD

(tiller colour)

Y ' J o Y A
L7 i UNAgugnanNaaungy

(pseudostem diameter)

1.8 Avouni

(thizome colour)

o 1 Y
1.9 Muuluaeau

(number of leaves per plant)

1.10 :.,iﬂi'NGlflJ (leaf shape)

1.11 g1)59lunsn (primary leaf shape)
1.12 vuesuuuly (leaf pubescence)
1.13 anwenluusn (primary leaf length)
1.14 anuenlunag (median leaf length)

1.15 anunaluusn

(primary leaf width)

1.16 anunelunang

(median leaf width)

1.17 @luusn

(primary leaf colour)

1.18 ayly

(ligule colour)

1.19 ANue1Y 1y

(ligule colour)

1.20 dunanaly

(pigmentation of midrib)

1.21 anuemmuly

(petiole length)

2. BOADNLATHA

(inflorescence and fruit)

2.1 NUIUIUBBNADALLTN

(number of days to first

flowering)

2.2 ANHAUAANA

(regularity of fruiting)

2.3 U/ hiT¥ea0nuuUSDLENLYU

(panicle)

2.4 AR HARIADNMINTITNIA

(Nature of inforescence

origin)

2.5 IUIUVDITDADNUYNLUVUIADAU

(number of panicle per plant)

2.6 MUIUUDIFDADALYNLYUINDNUD

(number of panicles per tiller)
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v
UN

2.7 ANUEITOADNLYNLUU

(panicle length)

2.8 TIUIUVDITDADFDAD LGNV

(number of nodes per panicle)

2.9 HdeupI¥onDnNLENIUU

(panicle habit)

2.10 anueldos

(intermodal length, cm)

2.11 MIUANLYUIVDITOAD NN

(panicle branching)

11.1310uuumsuanuyuegea0n

(panicle branching pattern)

2.12 MSUANLUUIVDIFOADNNTE L

(raceme branching)

2.13 NUIUVDIFDADNNTLILADBOADN

LINLYUN

(number of racemes per

panicle)

2.14 MNUIUVDIADNADFDADNNTLIY

(number of flower per raceme)

2.15 ANua s lumsaana

(fruit-setting capacity)

2.16 ¥iAADN

(flower type)

2.17 ANNEIATUADN

(pedicel length)

2.18 #i/luifiuna)ga

(presence/absence of capsules)

2.19 uuuailya

(number of capsules per plant)

2.20 Nl yanerenonn Iz

(number of capsules per

raceme)

221 31514

(capsule shape)

2.22 anvazunlgamidaung

(cross section of capsule)

2.23 auaganouun

(immature capsule colour)

2.24 Auailgaun

(mature capsule colour)

= v
2.25 auplyavauny

(cured capsule colour)

9
2.26 hwrin100uni)aani

(100-capsule weight(dry),g)

2.27 Anuenualdga

(capsule length)

2.28 AnunAaunilaga

(capsule width)

2.29 wleSiduduatlygauanlunias

(capsule shedding in the field)

o < 1
2.30 mmumaﬂmuﬂﬂﬁga

(number of seeds per capsules)

[ < 1
3. anvazdaldun

(seed characteristics)
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<
3.1 upuaa

(presence/absence of seed

mucilage)

Y
3.2 1 miin100wae

(100-seed weigth,g)

<
3.3 vH1aan

(seed size)

4. Tilg

A8 Plant Descriptors lalA @s

ANy

Awta

L3 A (9 A Y
sHavIoANaunso 11in

a 1 9
1. Hanaanoau

(yield per plant)

o <]
2. ANHUSIRNITUDILNAA

2.1 Auanlsgal

(method of curing/processing)

I 1
2.2 1aanon

(seed/husk ratio)

o . s3I Y
2.3 o5l oS IFUALAY

(recovery ratio,lkg wet

capsules)

P4

J 3 Jd o o
2.4 lﬂﬂilcﬁu@u’INUH@Niglﬂﬂ

(essential oil)

3 o A
2.5 NUUYNDU

(oleoresin)

3. Tiadue

A9 Abiotic Stress Susceptibility AaugauLe wiady 5 SEeU(1,3,5,7Tuaz AU

anvale fula sHanIoauavnie lin
1. QmWQﬁG%1 (low temperature) 3
2. Qmwgﬁgq (high temperature)
3. ANUNULAS (drought)

Y
4. ﬂumuamwwu%uu%

(high soil moisture)

a 3
5. nuawilunsa

(soil acidity)

A10 Biotic Stress Susceptibility Aununuvsea UL wiadu 5 52Au(1,3,5,7uaz9)

LWEINY

ANy

Awta

LY A (Z A =]
sHAvIoANaUNI0 11in

L. (2

(pest)
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HEANLNAIT S

(causal organism)

1 Acanthopsyche

bipars WIk.

Founasawiny

Bag worm

nqudaidagsalldstinisae

(nematode)

£
2. 19991

(fungi)

F
LAAUFOTIAUNG

uazFod iy

dy A A
3. 1 oLUNNLIY

(bacteria)

dy S A
HAANTDLUUANLI YT UYIE)

LazFoaay

ﬁy (%
4130 e

(virus)

£
uerare hida e

uazFoda iy

o A
5. Tupauq

A11. Biochemical Markers lan

aNHUL

RIS

LY A (g A =]
SHANIOANAUNI0 11

1. 1o Tas ol

(isozyme)

2. vy T1sau

(seed proteins)

= dd’
3. BAUANDU

(other biochemical markers)

U polyphenol profile

A12. Molecular Markers laun

AN

Aula

LY A (S A (=]
SHANIOANAUNI0 1A

1. RFLP

(Restriction Fragment Length

Polymorphism)

= A
2. ¥ luanadue)

(other molecular markers)

1% RAPD (Random Amplified
Polymorphic DNA
ey SAP (Specific Amplicon
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Polymorphism)

A13. Cytological Characters laun

anNHUL

futla

LY A (Z G (54
SHANIOANAUNI 0 1UA

1. 91 las Ty Tasy

(chromosome number)

2. szauaga Ias Ty o

(ploidy level)

3. anvae Ly Tadnendug

(other cytological characters)

A14. Identified Genes LHun5LARA

aNHUL

Awla

LY A (J G [54
SHANIOANAUNI0 11

[ A Y o ¢ A
aﬂymg‘ﬂ5$H1WLWUﬂ1§ﬂa18wu§ﬂJ@QW%

#9814

(specific mutant present in the

accession)
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