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Abstract

This research and development project on plant protection system according to Plant
Protection Act'B:E. was conducted with 4 issues as follows : Firstly, The Test Guilindes was
conducted according to the UPOV Convention (International Union for the Protection of New
Varieties of Plant, UPOV). In addition, the botanical characteristics were studied. There were
meetings of relevant persons to consider the draft guideline. It was found that the guideline
could be used to distinguish between the varieties. For Cymbidium, there are 118 characteristics
Paphiopedilum 104 chars., Hippeastrum L. 54 chars., Nepenthes L. 159 chars. , Giant Reed 34
chars. , Ruzi grass 21 chars., Avocado 58 chars., Date plum 33 chars., Dischidia R. Br. 40 chars.,
Potato 41 chars., Java apple 40 chars. and Mulberry 57 chars. Secondly, study of behavior and
important characteristics of seed procurement and use of farmers. It was found that the

behavior in using seeds/propagation materials of farmers was different by F1-hybrid varieties and



use the seeds for propagation such as corn, peppers, cucumbers, tomatoes, marigolds. Thirdly,
study and build a model community for the registration of endemic indigenous plant species
Ban Noi Phatthana Community, Ban Rai Subdistrict, Ban Rai District, Uthai Thani Province jointly
develop native maize hybrids and the community of Khok Makok Subdistrict Municipality,
Muang District, Prachinburi Province Collaborate to conserve and develop Pink Prachin Lanthom.
Forthly, study patterns and guidelines for objection/ opposition to illegal exploitation of Thai
plant varieties in foreign countries and develop a database prototype for reference in protecting
Thai plant genetic resources. There is the process to study the plant varieties protection laws of
the United States, Japan and the European Union regarding objection to the registration of plant
varieties, revocation and to record the characteristics of common knowledge plant and wild
plant species under the Plant Protection Act 1999. Therefore, a guideline has/been developed
to object/oppose the illegal registration of Thai plant varieties in.foreign countries. In addition,
the recording of plant varieties information was obtained in characteristics and photographs of
commercial plant varieties, general domestic plant varieties and wild plant varieties for which
are 22 representative species. Research and Development on Quality Morphological Analysis of
New Plant Varieties Registeredfor Protection of Farmer and Plant Breeder’ Rights in case of Plant
Intellectual Property Abuseunder the Plant Variety Protection Act. B.E.1999 started operating
from October 2019 to September 2021. The objective was to research and develop analytical of
qualitative morphology and DNA level differences for protection of farmer and plant breeder’
rights in case of plant intellectual property abuse under the plant variety protection Act. B.E.199
by surveying and collecting data to study morphology and characteristics of plants that have
been registered as new: plant varieties, 9 species namely sugarcane, soybean, cotton, mango,
papaya, jackfruit, lychee, cucumber and melon and turmeric. Analyze genetic diversity at the

DNA level has been got for the above ones.
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Abstract

Research and Development on Quality Morphological Analysis of New Plant Varieties Registered
for Protection of Farmer and Plant Breeder’ Rights in case of Plant Intellectual Property Abuse
under the Plant Variety Protection Act. B.E.1999 started operating from October 2019 to
September 2021. The objective was to.research and develop analytical of qualitative
morphology and DNA level differences for protection of farmer and plant breeder’ rights in case
of plant intellectual property abuse under the plant variety protection Act. B.E.199 by surveying
and collecting data to study morphology and characteristics of plants that have been registered
as new plant varieties, 9 species namely sugarcane, soybean, cotton, mango, papaya, jackfruit,
lychee, cucumber and melon and turmeric. Analyze genetic diversity at the DNA level. Got the
following information: sugar cane consists of 12 varieties, Suphanburi 72 Khon Kaen 3 TPJ03-452
TPJ04-713 TPJO4-768 Thongpoom 1 Thongpoom 2 Thongpoom 3 Thongpoom 4 Thongpoom 5
and SRS 2000-5-14. The morphological study from sugarcane record form to examine 48 sugar
cane traits revealed that 15 qualitative morphological characteristics were 2  qualitative
morphological characteristics and 13 pseudo-qualitative characteristics as follows: color of leaf
canopy, color where exposed to sun, color where not exposed to sun, shape of internode,
cross section of internode, expression of zigzag alignment, shape of bud, pubescence on the
bud, position of the pubescence on the bud, serration of margin of leaf blade, distribution of
hairs on leaf blade, shape of ligule, shape of underlapping auricle, shape of overlapping auricle,
shape of dewlap and color of dewlap. The genetic differentiation of sugarcane varieties could
be developed SSR molecular markers were used to ascertain differences at the DNA level. Of
the 162 sugar cane samples studied, none of the samples were genetically identical. Soybean
cultivars that were registered as Chiang Mai 5, Chiang Mai 6 and Chiang Mai 84-2. The 14
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qualitative morphological characteristics were recorded as follows: growth habit, number of
leaflets, leaflet shape, pubescence color, pubescence type, petal color, natural pod color,
number of pods, seed coat color, hilum color strophiole at hilum, seed coat luster and seed
size. It was found that some morphological characteristics were different, namely, srowth habit,
hilum color, while other characteristics were similar. The morphological findings were consistent
with genetic differences at the DNA level by DNA fingerprint using ISSR markers and Touch Down
PCR for 29 soybean cultivars were sampled, none of which were genetically identical but have
very close genetics 0.96. It was found that the Chiang Mai 5 breed had a purebred genetic trait
with a single genetic structure and may represent the genetics of soybean rust resistance while
the other two varieties had hybrid characteristics. They had the same genetic structure but
different proportions and made a distinctive feature of different species. ..Cotton were Tak-fa
84-4 and Tak-fa 86-5. The qualitative morphological analysis was analyzed for 16 characterirtics,
which consisted of 5 qualitative characteristic (QL) as follows: 1) nectary gland on dorsal side
leaf 2) pigment glands on midrib 3) colour on inside petal base 4) presence of fuzz and 5) lint
persistence, and 11 pseudo- qualitative characteristic (PQ) as follows: 1 ) canopy shape 2) stem
colour 3) leaf shape 4) leaf colour 5) leaf ridged 6) petal colour 7) anther colour 8) pollen
colour 9) fruit shape 10) seed fluff colour and 11) lint colour. The further studies based on plant
taxonomy found that it can be used Pseudo-Qualitative characteristic (PQ) morphology in
plants. In order to help differentiate between thetwo varieties of cotton more clearly,
namely 1) the depth of the leaf lobes, 2)the types of hairs appearing on the ventral
leaves, and 3) the position of the glands.on the ventral leaves. In addition, the data of genetic
diversity analysis using CTAB and  applied method and genetic differentiation test by
method ISSR-Touchdown ~ PCR " that both  cotton varieties registered are  genetically
related. Surveyed and Collected of morphological in mango 1 variety; Thong Kham and plum
mango 3 varieties; Chao Nuea Thong 1 and Chao Nuea Thong 2. The morphological
characteristics of mango from tree bark, attitude of main branches, arrangement of leaf, young
and mature leaf-color, length and width mature leaf, shape of leaf, apex leaf and fruit shape.
The morphological characteristics of plum mango from growth habit, color of trunk surface,
trunk surface, length and width mature leaf, shape of leaf, leaf glossiness, number of blossom
in 1 year, length and width fruit were obtained 3 herbarium registration numbers and then
genetic diversity were also analyzed by DNA fingerprint analysis using ISSR markers, the 94
numbers of mangoes and the 21 numbers of plum mangoes were acquired. It was found that
they were very closely related to each other genetically. Two varieties of lychee and two
varieties of jackfruit. The results of qualitative morphological study showed that the two
varieties of lychee had the characteristics of 23. The results show that they have similar
morpholosgical characteristics. However, the plant taxonomy can be applied to the qualitative
morphology of plants, this helps to distinguish the differences between the two varieties, such

as type of indumentum on young branch and inflorescence. In addition, qualitative
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morphological and genetic diversity analyze were used to analyze lychee. The two varieties are
genetically similar, so there is a small difference. The qualitative morphology study of 2 jackfruit
cultivars of 23 characteristics revealed that 4 characteristics could be used to identify the
cultivars: 1. shape of canopy 2. Leaf apex 3 shape of fruit and 4 shape of flake. When
considering the qualitative morphology data together with the genetic diversity analysis data. It
was found that the two varieties of jackfruit were clearly genetically different. The study of
analysis on quality morphological of long fruit cucumber 3 varieties and short fruit cucumber 21
varieties. The dominant from growth characteristics of the stem, color of the stem, leaf base,
shape of the lobe on tip, flower sex appearance, fruit shape, shape of stem end and shape of
calyx end. The genetic diversity were also analyzed by DNA fingerprint analysis using ISSR
markers, the 22 numbers of short fruit and long fruit cucumbers were acquired. It was found
that they were very closely related to each other genetically. The  thirteen Curcuma
cultivars/ varieties registered as a new variety for plant varieties protectionincluding 1. Royal
Thai Pink Coronation 2. Royal Thai Golden Reign 3. Royal Thai Majesty Coronation 4. Royal Thai
Thai Garnet 5. Royal Thai Great Reign 6. Royal Thai Sweet Memory 7. CMU Sweet Rosy 8. CMU
Tubtim Siam 9. CMU Manee Siam 10. Great King 11. Chiangmai Pearl 12. Beauty Princess and 13.
Pimjai. The results indicated that the distinctive morphology. can be obviously used for plant
identification composed of 15 characters, there are surface of leaves, shape of leaves, length of
inflorescences, shape of petal, surface of petal; shape-of tuber, spur at base of anther, length of
ovary, shape of sepal, shape and surface of labellum, shape and color of upper bract, shape
and color of lower bract, color of flower, shape of inflorescences and position of flower.
Detecting on different heredities by using inter-simple sequence repeat (ISSR) markers with
TouchDown PCR, whereas phylogenetic tree had been analyzed and generated by UPGMA.
According the results, it can be clearly seen that all of these registered curcuma varieties had a
medium genetic relationship, and they were recognized into 2 clusters including cluster E and D.
Interestingly, there were three varieties namely Pimjai, Royal Thai Majesty Coronation and CMU
Sweet Rosy which had similarity coefficient at 97 9%, this result had consistence with the
morphological 'study due to the face that all of them had pinkish-red upper bracts and yellow

flowers.
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MINUIITNIINTIITIMUNAMIUUANANN U ITUVINUGAIME o s lusZAUABWe Andunis
TngldiaTasnuialuanangy ISSR sauiumaila TouchDown PCR Tun1snsiadinsizi uwdrdnvindu
wuudrandlaseadnmieiugnssu (Genetic structure) Wieldilutendnuwalsedaiugsiudunisdnngu
ANNFURUTNIRUFNTTU (Genetic relatedness) HAIINNITNAADUAINNTAARLABNATBIMUY ISSR LA
AuANtRUBILaUADWElAT LI 18 WsesmneiildlunTIAs s IRUGHLAE 0981 INTIEY 29
YA v Y = 'Y = v 2 v e ' v & Y 2 v sl o LY
g Usenaume damdesiilavaneilouauasesduiugilvi 3 g wazdundesiugdudn 27 fug
WuIaLsansaTuAduelaiarun 208 Auuids WusiuruwUsUsIu (Polymorphism) 86 dumis
(61.4%) wagAIWNUIAST 122 AIWNUL (58.6%) TTuIUAOULOWABMNAY 11.6 A1unisronils
WwIBmIg danadeauaiunsalun1sdwunauibnnaisreunsaungluana (Polymorphism
. . P Y @ | = o val o
information content: PIC) 71 0.90 wanslvitiuinasssnugliianailddauaiuisalunisdniunay
wansinglaluseAugs N153ATIERlATE 19 NANTUS N IRUEN T TUVDINAUAIDE NNRNYIAT BUHUAN
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(Qualitative characteristic : QL) 91W3u 5 dnwag laun 1) N1susingseutseeivieswisenasiu 2) n1s
Usngraniivuudulu 3) nsusngdnlaundunandiulu 4) nsusingUefawan uag 5) N11ansa
Y93Ug uay dnwzduNgIuINgImMNAUANLITEL (Pseudo - Qualitative characteristic : PQ) §1u7u 11

anwag laun 1) dnwaensaiy 2) &vesadu 3) Uity 4) dlu 5) nmsenveusuluuininlu 6) @

=

ndunen 7) @duisey 8) Asny 9) JUNSama 10) AvesuRinwdn uay 11) dvesdelihe wuindifies 4
Snwaugilduuntiens 2 wus 1dun 1) msunngaillaundurendiulu 2) mstsingditeunduaen
sl 3) FveasAnmdn way 4) Fvesysilny udannisAnwLiLLALAENENoYATIISIURY WU
annsaldduguingmsganmifioy (Pseudo - Qualitative characteristic : PQ) fiusingluiiy (ileld
Tunstesuunauusnassswinghedi 2 suslidnaudedu ded 1) mnudnvewuanty 2) sdauui
Usnguuenidondilu uas 3) dumiweuthdesiiviomievddly

MInTIRsLunANNLANIIaTusn TIuveaiuiiagle daensltieseamneluanandu ISSR
saufumaiia TouchDown PCR lunmsnsialinseviatuuandndussiuidue wuiniheildaamsiden
funseaduiusiial i 2 Wus WWun drestugainitasa-d uazihewusani 86-5 nan1Tins e
aosiugnuilsidfuiusnssuiugau Tnevis 2 Wusdl fMessadronetugnssulndifesty

P NI FATEM N

- uzsirawugnasAn dnvazidonsu : v3usy nsuans : wileendudns nsdniFesshvedu :
Liduszsidou dvedlugew: @lgreumins aue1alu - 819Ussua 15-20 wu. Aundnlu
Uszanad 3.0-5.5 9. Usaslu s guveuvuu Uaelu @ uvau dluwn - Wendy JUSana : Aeudienay
neLavaImNzLiyURNS Ay WY BK No. 071870  Collector: P. Supachok No. 13

- wzUTgiugiuienas 1 Snuazninadydulnvemssiy wkoon Adondu : timna A
Waenau : AsuTIUTYsSE AMNENIlU 1 Usean 8-19 wumwns aundnely : Ussann 4-5 wudiuns
sus9ly « 303 anaisiumesusiily : Sfuam Suauadsiivonnenmelu 1T 1 uin erwniiaa : Ussanm
3.8-4.3 lURALUAT ANYINE : UTBUT 6-6.7 LuFluns nunglavameidouiiiisdaeiny BK No.
071876  Collector: P. Supachok No. 23-nuethong1-12032020

- wzuseiusidudonas 2 Snvasmaaiyivlavemsiu : uioen Audendu : tiena i
Waensu : 93952 Auen3lU : 5-16 Wwudlng aundnalu @ 15 wuding 3Uselu : JUS anusiuves
wivly = uam Snuedafivonnennislu 13 1 arwniiewa : Ussna 4.5-5.0 lwufiuns A
819Ha - Ussuns 6-7 wuiunsnutgavane i doufifissusidy BK No. 071875  Collector: P.
Supachok No. 24-nuethong2-12032020
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TouchDown PCR lun1snsaadiasizianuuanaisluszauidue Tun1simszianuunnd1mis
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Basdu 1dun 1) Snvauznsajy 2) SnvauzesUaislu 3) sUama waz 4) 3051909878 KAAINNTS
naaeuluIyuseIBnImIIaTIuuAANLUARAmNsTugnsSsIEnsTdeS e amaneTianangy ISSR
aufumaila TouchDown PCR lunsasatieseiauuandislussdufduie wuiiayu i 2 wug
LA PYUTUTNYIATUAENUGNYTITENTANUUANA1INITUTN T TURE TR

23



LAINIT UAEIY

AN wEn FUgININg e AN ¥ UTEIIMUTURIMAINIIMALLAITIU WU 25 UG Laun
nsiiulnvesddy dvesddu gulu eduiiveuly windiluiivevlu msUusingueananen JUsawa
sUssUTnalndtane warsUiwadulas

Anwanwasnuamszauiidue lag menistdiasemunsluanangy ISSR saudumaile
TouchDown PCR lun1snsa3diasigsianuuanansluszauiduie Tun1simseianuunnd1mis
TugNITUTILIU 100 inTeamng TngvitnsAndeniasemineiningauivianuaudavewauladnuiy
16 wwveaviang dnsuldlun1saniunsiaTenaukaNg19kaANENTLENITUENTTUYDUAINIT
WAZWASSIUTIIUTINEY 47 Wug Wunmeniuasuaeduiilasunisaavzideuduaseaduiugialng
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FUNLS (76.8%) UALAIUVUIASIA9 Faunia (23.2%) wansliifiudi ﬂ&juﬁaaﬂwqﬁﬁﬂmﬁwmﬁ
fiugnssuiiuansnafulunany Inegndeeglu 2 cluster wdn q e cluster D uag E lnewugidam
adoadsiuluseduamudotiuil 97 Weddud Ae Wussedalne fied lalsiwdu fudibuy alnlsd lu

cluster D duiugiuile uagsedalng uad lalsiudu danueaeiuly cluster E

aqﬂwami"‘aﬁ'ﬂ wazdatauauus (Conclusion and Suggestion)
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uan 3U1UED neiRT1enIUdns sUTIsveIm dunsuuiinn n1snszatevesruvuntuly JUAY
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anyrdugIWINgUTIRUAN (Qualitative characteristic : QL) 317U 5 dnwily Uag anymdngIu
WYIMNAUAMLTABY (Pseudo - Qualitative characteristic : PQ) 31u7u 11 dnwade wuiniliiies 4
Snwauzilduuniiens 2 wus udinmsinwifinfuaumdnoynsd siuie wediaansolddugu
I mnanuniien (Pseudo - Qualitative characteristic : PQ) fiusingluii@itelflunisdieduun
Arsuanessainsihedts 2 Muglidaaudedu e 1) audnveatanlu.2) slinvufivsnguudios
yievdslu oy 3) Munisdeuthdesiivesiondsly

1.4 NMINTIVVATIERAN YU FUFININGNTIAUN MLAZEN Bz U TeTTUT VB uaTNE U1
\WlonsnsaaouLaznseneds Iidnvaurdug uinedrmunn @nvurnmenueansuasanyauy
Us91973) voeuededuiy 1 Wug wavnueavameliouraanissusinsngawmn (BK No.) 39w 1
MULaY 1rUT1937UU 2 Wug wasnuigavamziiouresiiis S ivngamn (BK No.) 911y 2
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Hevia 2 WuslidnauBeau idun 1) Awnaquuuisseu way 2) Snvudensn Wefinrsundoyasin
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LB9IAMNINYDIVYUTUGENYTAITIRATTUTNYTITEN TI0IU 28 anwaly wudnaruisaldanuusdagiu
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1.6 NMIANINITATIVIATIRAINYULANTIVINYNTIRUAMLAZEN Bz U T8 TIMUTVRILAINI
LazLAI Y LilenImsIvaeuLarn3eneds Iddnuuzduguinendmanin @nvugmangnumans
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1.7 M3fnwuarninadinsenanvuzduguinenimunimvetliinenanaviiu 91uiu 5 vila
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21 g (vlanuluunaessueATiuIg 5 3iln MUSaNNENINENITATININ 8 S wagiugnlasunis

aaneidouduaseadunugiivlnddiuan 13 wiug) agulai
- EnuaizdugiinedsgunimmiednuazUszsiudfianmsaltlunisiuuniialuanals
maﬂaqa"uﬁu il 15 dnwaur Téun dnvuzdsdnaguialu sUsdly mnuenvenen susanduaen
Snwagiandunen sUswharaneims wesvieitesilauduisy amuennfald sUsendudos sUss
wazdsUnaquianduuin suisuasdluyszduuy sUiaasdluyszduan dnen sUnssenen uaz
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- amnsowdsliinenanaviiuoenléidu 4 nqudesndn 4 mudnuussunsdugILieIves
Wy fig
-nqudeunanynuuiivy (Curcuma-like) § 1 ¥fia Ao ¥aidu (Curcuma
myanmarensis (W. J. Kress) Skornick)
- Ngugay Alismatifolia # 1 ¥ila Ao Yeusna (Curcuma harmadii Gagnep)

1

- NUEYY Longa i 1 ¥la Ae NIELIEILAY (Curcuma angustifolia Roxb.) wag 21 g

9
[y

(Wuggnwauiton1sAdwau 8 Wug wasiugilasuniseavedeuduasaaduiugivlvnidiuau 13 fug)
-nqudey Petiolata {1 2 ¥lim Aw NI¥LT83du (Curcuma angustifolia Roxb.) Lay

N32198159811 (Curcuma rangsimae Boonma & Saensouk)
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Aabstract

This research and development project on plant protection system according to Plant
Protection Act B.E. was conducted with 4 issues as follows : Firstly, The Test Guilindes was
conducted according to the UPOV Convention (International Union for the Protection of New
Varieties of Plant, UPQV). In addition, the botanical characteristics were studied. There were
meetings of relevant persons to consider the draft guideline. It was found that the guideline
could be used to distinguish between the varieties. For Cymbidium, there are 118
characteristics Paphiopedilum 104 chars., Hippeastrum L. 54 chars., Nepenthes L. 159 chars. ,
Giant Reed 34 chars. , Ruzi grass 21 chars., Avocado 58 chars., Date plum 33 chars., Dischidia R.
Br. 40 chars., Potato 41 chars., Java apple 40 chars. and Mulberry 57 chars..The guidelines is
published as a notification and regulation of the Department of Agriculture for the examination
of new plant varieties according to the Plant Varieties Protection Act, B.E. 2542. Secondly, study
of behavior and important characteristics of seed procurement and use of farmers. It was found
that the behavior in using seeds/propagation materials of farmers was-different by F1-hybrid
varieties and use the seeds for propagation such as corn, peppers, cucumbers, tomatoes,
marigolds. Most farmers do not store the seeds for planting.in the next season but to buy new
seeds. This is because Fl1-hybrids often do not produce seeds that can be planted the next
time and the yield is poor. For OP varieties or inbred varieties such as rice, soybeans, mung
beans. Farmers do not like to collect because they.can buy seeds at a cheap price. and easy to
buy. But there are some that keep the seeds for planting in the next season. Because of cost
savings. For non-seed propagation such as cassava, sugarcane, dendrobium. The behavior of
keeping the propagation for planting has many forms, including keeping the propagation for
planting itself, buy propagation from the store or received from government agencies. It
depend on the convenience of the farmers. Thirdly, study and build a model community for
the registration of endemic indigenous plant species Ban Noi Phatthana Community, Ban Rai
Subdistrict, Ban Rai District, Uthai Thani Province jointly develop native maize hybrids between
Tien Karen varieties Creamy yellow seeds that are soft and chewy when boiled. Mixed with the
Tian Yao variety Purple seeds are sweet when boiled. By selecting according to the modifield
mass selection method, 4 generations were obtained. Hybrid maize cultivars with seeds have 3
colors, namely cream, yellow, and purple. When cooked, they are tough, soft and sweet,
named as "Tian Ban Rai" As for the community of Khok Makok Subdistrict Municipality, Muang
District, Prachinburi Province Collaborate to conserve and develop Pink Prachin Lanthom by
cultivating seeds of a native species named Charlotte Abbet. Planted together with about 200
other native species to allow natural breeding to select the Lan Thom tree. A tree that looks
good, number 1, dark pink flowers. There are light pink stripes, beautiful colors, different from
the Charlotte Abbird variety, which is the mother plant. Therefore, the breed was named
"Chomprachin”, both communities are Ban Noi Phatthana Community and Khok Makok Sub-

District Municipality Community. Qualifications as a community as required by law In the
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process of preparing to submit an application for community registration and registration of
endemic plant species which will be able to register as an endemic native plant species in
2022. Forthly, study patterns and guidelines for objection/opposition to illegal exploitation of
Thai plant varieties in foreign countries and develop a database prototype for reference in
protecting Thai plant genetic resources. There is the process to study the plant varieties
protection laws of the United States, Japan and the European Union regarding objection to the
registration of plant varieties, revocation and to record the characteristics of common
knowledge plant and wild plant species under the Plant Protection Act 1999 in order to create
a database model for reference purposes. The study found that the new plant varieties
protection law of the United States does not set the criteria for objection, but there are protest
procedures. The New Plant Varieties Protection Act of Japan does not.specify criteria for
objection, but can be revoked if it’s found that the registered plant variety is not new, no
differences, no consistency, no stability and the right holder is not qualified to be a registered
applicant under the law. In terms of The EU's new plant varieties protection law regarding the
objection. It shall be found that the cultivars applied for registration were not new, no
differences, no consistency, the right holder is not qualified to be a registered applicant under
the law, and denomination of the variety did not comply with the criteria. Therefore, a
guideline has been developed to object/oppose the illegal registration of Thai plant varieties in
foreign countries. In addition, the recording ‘of plant varieties information was obtained in
characteristics and photographs of commercial plant varieties, general domestic plant varieties
and wild plant varieties for which are 10 species of field crops 9 species of ornamental plants
and 3 species of medicinal plants in_order to create a database prototype in Microsoft Excel
format that anyone who has basic computer knowledge can do for the purpose of reference

varieties in protection of Thai plant genetic resources.
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